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NOTE.—General Articles, Correspondence, and Companies’ Meetings are indicated by heavier type (thus, 290) than the Notes 
and Business Notes, references to which are shown by light type (thus, 290). 


A. 


Accidents, etc., 2, 110, 145, 182, 212, 257, 385, 290, 
501, 392, 463, 488, 499, 533, 572, 641, 642, 651, 72e, 
759, 795, 796, 781, 802, 812, 909, 947 


Accumulators. eto. : 
at Barnes Works, 657 
for Boats, 61 
Edison The, 
Gas Polarisation in Lead, 507 
at Hoylake Works, 853 
at Ilford Works, 740 
Lead, Internal Resistance of the, 3 
at Lowestoft үк Supplement, Mareh 1 
for Miners’ Lam 
at Motherwell int 186 
New Bolt for Battery "Lugs, 131 
at Perth Works, 855 
Pritchetts and Qold, 320 
Questions and Answers on, 942 
at Rotherham Works, 770 
i 1208 68 506, 541, 996, 560, 595, 596, 651, 


TAE 1, $95,705 uc m 


at Tyneinouth W ons 810 
at Wigan Works, 159 


Adelphi Switch, 256 

Aerial „ 2, $46, 18 

Agencies, 679 

Albany ane Ane Hudson Railway and Power Company, 


185 
Allgemeine Elektricitats-Gesellschaft, 585, 747, 779 
Alloys, Magnetic Properties of, 694 
Alternate-Current Meters, Improvements in, 767, 845 
Aluminium Cables, 325 
Aluminium asa Conductor, 80 
American Apparatus, 712 
American Electrolysis Law, 4 
American Engines, etc., 486, 5%, 847 
American Engines, ete., 486 146 
American Patent Law, 363 
Audrew Carnegie Scholarship, 506 
Angel Memorial, The, 801 
Apparatus for Decomposition Voltages, 801 
Appointments, see PERSONAL; also under names of 
towns in ELECTRIC LIGHTING 


2.250. 316,247, 383 ant, 37, 68, 103, 1 3 00 202, RA 
905 527, 566, 601, 639, 672, 718, 159, 767, 158, 5, 


Aquarium Electrical Exhibition, €46 
Arbitrary Arbitration, 608 


2 250, 310 Vacant, 


Aro Lamps: 

Alternate-Current, A New, 301 

Ark, The, 95, 498 

Bell, Dr. L. , Report on, 436 

Carbons for, 40 

Enclosed, 28 

at Fulham 

at Ilford, Wl 

at Loweatoft, 295, 428 

at Motherwell, 188 

New Method of Light for, 329 

for Sponge nh 18 541 

at Tynemouth, 8 
ictoria-embankment, 301 


Armacell Insulating Varnish, 190 
Armatures, see DYNAMOS, ETC. 
Armstrong Memorial, Proposed, 3 
amiy Reform, General Webber's Pajer on, 848 
hyxiation by Carbonic Acid Gas, 845 
ingson Dead-beat Ammeters and Voltmeters, 861 
ш: The Divisibility of, E. Edser, 921 
Auer Mantle, The, 183 
Auroral Spectrum, 21 
Automatic Earthing рейса for Trolley Wires, 330, 
379, 415, 784, 820 
Automobiles, 36, 65, 
19, 354, 389, 393, 276 
‚ 569, 613, 642, 
767, 804, 830, 845, 546, ЕУ 


73. 74, 145, 181, 217, 254, 281, 

5 463, 469, 501. 533, 545, 
^ 651. 3, 695, 721, 794, 
2, 872, 874 881, 909, 947 
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Works 1 p 7 


Barrow-in-Furness Accounts, 822 

Blackburn Accounts, 821 

Board of Trade Requirements, 181 
Bournemouth Company, 420 

Bradford Accounts, 6 

Brighton Accounts, 585 

Brompton Company, 350 

Cambridge Company, 209 

Charing Cross, etc., Company, 351 

Chelsea Company, 348 

Cheltenham Accounts, 23 

City of London Company, 421 

City and South London Railway, 207 
County of London, etc., Company, 458 
Electrical Power Distribution Company, 791 
Folkestone hting, 8 

Fulham Lighting, 1 

Hanley Accounts, 822 

Hastings Accounts 

Hove Company, Mg 99 

Hull Accounta, 945 

Institution of Electrical Engineers, 785, 817, 939 
Islington Report, 530 

Kensington 5 995 209 

Lancaster Accounts, 16 

Leicester Tramways, 123, 195, 333, 750, 786, 813 
Leith Accounts, 

Liverpool Accounts, 269 

Metropolitan соту, 549 

Morley Accounts, 


Balance-Sheets, 
Newcastle Electric Supply. Supplement, March 15 


eto. (continued) : 


Notting Hill Company, Supplement, March 15 
Potteries Traction Company. 387 
Redditch Accounts, 671 

At. Jaines's, ete., Company, 210 

St. Paucras Accounts, 

Salisbury Company, 718 

Scarborough Company, 208 

Sinithfield Markets Company, 210 
Taunton Accounts, 716 

Voysey, A. A., City Refuse Disposal, etc. 
Walsall Accounts, 7 

West Haw (J. К. Bock), 562 
Westminster Company, 510 

Wimbledon Accounts, 821 

Windsor Company, 510 

Woolwich Company, 496 

Worcester Accounts, 358 


Ball, Sir R., Lectures by, з 

Bare Copper Mains and Floods, 489 

Barnien, etc., Railw 

Barnes Electricity Winks⸗ 618, 654 

Berlin, Visit of Institution of Electrical Engineers to, 
270, 296, 985, 625, 747, 779, 782, 814, 845. 850, 898, 955 

Bleaching Liquor, Electrolytic Production of, 652 

Board of Trade Enquiries into Maximum Prices and 
Pressure of Electrical Energy, 320, 535, 344, 575, 
417, 448, 615, 626 

Board of e Returns, Tranways, etc., 

Bodies Smaller than Atoms, 592 

Boller Certificates Bill, 79 

Bostock and Cheetham's Nalety Device for Overhead 
Conductors, 784, 820 

Braking Apparatus for Electric Cars, A. L. C. Fell, 931 

British Exhibition at St. Petersburg, 577 

British Industrial Supremacy, 578 

british Insulated Wire Company's Staff Dinner, 374 
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Cable Laying, A. Devey, 436 

Calcium Carbide, 110 

Caledonian Power Bill, 857 ; sce also ** 
POWER TRANSMISSION 

Calendars, 1.5 ; also вее CATALOGUES 

Campbell, A., Testroom Methods 
Current Measurement, 840 

Capacity in Alternate-Current Working, W. M. 
Mordey, 92, 120, 271, 273 

Cardew, Major, Electric Railways, 373, 409, 451 

Case for Electrie Power Transmission, The, W. В, 
Esson, 40, 46 


Bills” under 


of Alternate; 


Catalogues etc : 

Accumulator Industries, 527 

Bergtheil and Young, 383 

Berliner Telephone Manufacturing Company, 823 

Blackwell, Ө. G., Sons, апа Co., 194, 629 

Blackwell, R. W., and Co., 321, 789 

British Electric W orks, 60 

British Thomson-Houston Company, 17, 60, 382, 

521, 672, 796 

E Westinghouse Company, 60, 200, 599, 629, | 

Bruce Peebles, 941 | 

Brunton and Sons, 132 | 

Brush Electrical Engineering Company, 98, 557 | 

Cole, Marchent, and Morley, 17 | 
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Davies, Kent, and Stewart, 716 
Dewrance and Co., 


Dorman and Smith, 781 
Edison and Swan C 1. 11,133 
Electrical Company, 1 336, 413, 557, 599 

Electrical Power Storage Company. 33 

Electrical Trades’ Supply, 356 

Everett and Co., 177 

Geipel and Lange, 60, 540, 413 

General Electric Company, 308, 340, 456, 629, 716, 

781, 868 | 

Gibbs and Son, 629 | 

Haigh and Co., 200, 557 : 

Hart Accumulator Company, 571 

Hayward Bros. and Eckstein, ho 

Heathman and Co., 909 

Henley, W. T., 382 

Improved Glow Lamp Company, 927, 672 

India Rubber, etc., Company, 

Jamesville Ironworks Company, 796 | 

Johnson and Phillips, 385 

Keighley Engineering Company. 200 

Korting Bros., 

Loewe and Co., 121 

Mackey’s Electric 17 eas 98 

Maguire and Baucus 

Mather and Platt, 972. Bos 

Mavor and Coulson, 823 

Newton Electrica! Works, 60 

Richardson-Wes d 941 

Peto апа Radfo 

Scott and Mountain, 716 

Simplex Steel Conduit Company, 527 

Stokes, W., 679 

Walker and Co. , 32 

Winter, F., ‚ 69 
Cecil, G., The Use of Electricity in India, 482, 525, 628 
Central-Station Design, 219, 47! 
Central -Station Switchboard Connections, J. A. 

Seager, 11 
Chamen, W. A., Presidential Address to Municipal 
Electrical Association, 901 


Chilton, E., The Sprague Multiple-Unit Railway 
System, 191 
Chronometers, 3 


Cleveland Power Bill, 104, 701, 949; also see POWER 
TRANSMISSION and ELECTRIC LIGHTING 

Climax Boilers, 247 

Clyde Power Bill, 857, 949; also see Bills” under 
POWER TRANSMISSION 


Coal Calorimeter, A New, 111 

Coal Dust, Consumption of, 572 

Coal, Energy of, 73 

Cockerton School Board Judgment, 54 . 614 

Combined Trolley мк Conduit Tramway System, 
A. N. Counett, 525,54 


Companies' Meetings, Reports, ete : 
Amazon Telegraph, 214 
Anglo- Атене an ‘Telegraph, 206, 495 
Aron Meter, 356 
Babcock and К ilcox, 495, 558 
Baker-street and Waterloo Railway, 418, 947 
Barcelona Tramways, 831 
Birkdale and Southport Tramways, 210 
Birmingham and Aston Tramways, 65, 42 
Blackheath, etc., Electric Lighting, 538 7 
Blackpool and Fleetwood Tramroad, 279 
Bournemouth, ete., Electricity Supply, 420, 457 
Bristol Tramways and Carriage, 311. 872 
British Columbia Electric Railway, 427, 457, 64 1 
British Electric Street Tramways, 28 
British Electric Traction, 54, 281, дос 
British Electric Trausformer Manufacturing, 176 
British Electric Works, 7 
British Insulated Wire, 772 311. 155, 644 
British Thomson-Houston, 950 
Bromley Electric Light, 538 
Brompton and кошш Electricity, 385, 550 
Brush Electrical Engineering, 99, 392, 457, 493 
Buenos Ayres, ete., mways, à 
Bury, ete., Tramways, 427 
Calcutta Electric supply: 633, 674 
Calcutta Tramways, 567, 633 
Callender Cable, ete., А 756 
Cambridge Electric Supply, 209, 309 
Cape Electric паша 175, 947 
Carlisle Tramways, 
eM London Railway, 170, 175, 241, 279, 281, 


To Cross and Hampstead Railway, 348, 419 

Charing Cross and Strand Electricity Supply, 24, 
351, 571, 725 

Chelsea Electricity Supply, 283, 319, 348, 912 

Chislehurst Electric Supply, 7 755 

City of Birmingham Tramways, 495 

City of London Electric Lighting, 67, 355, 421, 460, 


, 832 
City of Üxtord Tramways, 208 
City and South London Railway, 102, 207 
Commercial Cable, 392, 831 
Commercial Telegraph Construction, 723 
Compaguie Thomson-Houston de la Mediterranee, 


32 
County of London апа Brush, etc., 426, 458, 494 
Crompton and Co., 67, 208, 246 
Cuba Submarine Telegraph, 644, 717 
Direct Spanish Telegraph, 391, 419, 460, 5:34 
Direct United States Cable, 136, 172 
District Messenger, 34 
Dover Electricity Supply, 495 
Dublin United Tramways, 279 
Dudley, etc., Electric Traction, 567 
Eastern Extension, etc., Telegraph, 497, 966, 604, 
$37, 912 
Eastern Telegraph, 136, 141, 172, 178, 279, 404 
Edinburgh Street Tramways, 279 
Edison and Swan, 284 
Edmundson's Electricity, 102 
Edwards's Air Pump, 357 
Electric Construction, 32 
Electric and General Contract, 644 
Electric and General Investment, 32, 833 
Electric Lighting Boards, 283 
Electric Lighting, ete., of Australia, 62 
Electric Power Distribution, 791, 
Electric Resistance and Heating, 312 
Electrolytic Parent, Supplement, March 15 
Folkestone Electric Su wee 494, 538 
(ialloways Limited 
Gateshead Tram wa. „ 281, 495 
General Electric, 99, 534 
Globe Telegraph Trust, io 464 
Glover, W. T., and Co., 428 riis 
Great, Northern and City Ra Iway, 172, 208 
Great Northern 381 571 
Greenwood and Batley, 7 
Henley, W. T. , Telegraph Works, 283, 348, 350 
Hove Electric ‘Lighting, 419, 456 
d od Tramways, 390, 419, 457, 642 
India Rubber, ete, 
Indo-European Telegraph, 566, 571, 655, 645 
International Electric Company of Liege, 573 
James Keith and Blackiuan, 536 
Kensington and Knightsbridge Electric Lighting, 


Kidderminster Electric Lighting, 717, 791 
Liverpool District Lighting, 494 
Liverpool Overhead Railwa ЕЯ 138, 172, 175, 279 
London Electric Omnibus, 

London Electric Supply, 604 

London and Globe Finance, 63, 100 

London United Tramways, 390 

Marconi's Wireless Telegraph, 65 

Maxim Electrical 79 5 Engineering Export, 29 
Mersey Railway, 4 

IP. District Railway, 22, 54, 61, 212, 278, | 


542 

Metropolitan Sglectric SEP 283, 549, 724 

Metropolitan Railway, 1 7¹ 

Mexico Electric Tramways, 793, 828 

Mix and Genest, 

Motor Traction Company, 874 

National Electric Wiring, 298, 505 460, 494 

National Telephone, 1 85 

Nernst Electric Light, 6 35 

Newcastle and Di ct не Lighting, 208 

Newcastle Electric Supply, , Supplement 
March 15 

New General Electric Traction, 720, 756 

Newmarket Electric Light, 419 
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tings, eto. (continued) : 
New Zealand Electric, 82, 176 
Northallerton Electric Light and Power, 348 
North Metropolitan Tramways, 172, 208 
North Staffordshire Tramways, 567 
Norwich Electricity, 869 


Notting Hill Electric Light, 285, Supplement, 


March 15, 420 
Oldham, etc., Electric Tramway, 495 
Oriental Telephone Company, 535, 604, 633 
Oswestry Electric Light and Power, 567, 633 
Oxford Electric, 388 
Perth Electric Tramways, 62 
Potteries Electric Traction, 387, 419 
Rockhampton Gas, 433 
St. James's Electric, 140, 210, 241, 608 
Salisbury Electric Light, 718 
Scarborough Electric Supply, 208 
Shannon Water and Electric Power, 247 
Share Market, 32, 67, 140, 176, 246, 319, 355, 391, 
428, 464, 608, 644, 678, 724, 760, 796, 821, 875, 912 
Smithfield Markets Electric Zu ly, 210, 278, 319 
South Lancashire Electric Trac lb» 208 
South London Electric Supply, 458 
Spence, Peter, aud Sons, 32 
Stock Exchange (Settling Days, etc.), 32, 67, 104, 


140, 176, 214, 247, 283, 320, 356, 392, 428, 464, 499, 


$36, 572, 608, 679, 760, ‚ 832, 876, 912 
Submarine Cables Trust, 803, 674 á 
Telegraph Construction, ete., 312 
күп Manufacturing, 761, 870 
Union Light and Power, 498 ; 
United River Plate Telephone, 29 
Waterloo and City Railway, 172, 175, 279 
West Coast of America Telegraph, , 673 
а and Brazilian, we 

estern Telegraph, 319, , 760 
West India and PURA Telegraph, 760, 791 
Westminster Electric Light, 176, 310 
Willans and Robinson, 461 
Winchester Electric Light, 494 
Windsor Electrical Installation, 310 
Wolverhampton Tramways, 388 
Woolwich District Electric Light, 496 
York Tramways, 312 


Companies, New, 34, 106, 132, 178, 210, 286, 347, 383, 
170 505, 532, 566, 611, 640, 641, 671, 745, 799, 834, 


Companies’ Receipts, 65; also see each Issue 

Companies’ Shares, New Issues of, 394, 464, 546, 606, 
608, 643, 679, Ja; 833, 950 

Companies Stock and Share List, see each Issue 

Competition, 361, sos 

Complete Specifications Accepted, see each Issue 

Concerts, see Dinners, etc, 

Concrete Conduits, 416 

Conductivity of the Rare Earths, 580 

Conference of London Authorities on Electrical 
Supply in Bulk, 652, 729, 

Congdon and Powell's New Works 245 

Connett, A. N., Combined Trolley and Conduit 
Tramway Systems, 525, 547 

Conradty's Carbons, 645 

Consulting Enginoers, 2 

Consumers’ Department of a Central Station, The, 
510, 685, 856 

Control of Tramway Motors, 117 

Conundrum, 52 

Cooling Towers, 249 

Copper, 644 gra 

Copper Mains, Bare, and Floods, 480 


Correspondence : 
Accumulator Trials, 595 
American Engineering Competition, 524 
Brighton Cable Tenders, 235, 379, 783, 819, 863 
British Electric hol deal a ов Fund, 127 
Central London Railway Boiler Plant, 559, 595 
Cut-off Device, 820 
Density Factor, The, 19 
Dielectric Hysteresis, 271 
Direct Observation, etc., 303 
Double-Pole Switch, 304 
Electrical Accessories, 271 
Electrical Dangers, 168 
Electric Miners' Lamp, 487 
Electric Railways, 711 
Engineers and Professors, 271 
Feeder Regulation, 304 
Foreign Competition, 235, 379, 783, 819, 863 
High-Voltage Lampe, 487 
H. S. Maxim Corporation, 628 
Induction Experiments, 487 
Insulation Tests, 271, 303 
King's Lynn Works, 628 
Light Railways Act, 628 
Localisation of Factories, 627, 669 
London County Council ‘Tramways, 272, 303, 545 
Modern Electrical Plant, 127 
Perpetual Motion, 819, 863, 899, 939 
Polyphase Sub-Station Machinery, 559 
Preece’s Wireless Telegraphy, 888 
Quin Trolley Wire Protecting Device, 379, 415 
Smith's X-Ray Tubes, 668 
South Yorkshire Electric Power Bill, 255 
Use of Electricity in India, 523, 628 
Ventilation of Underground Railways, 595 
Walthamstow Hospital, 939 
What is Education? 667 


Cricket, 760 

Crompton, R. E. B., Electrical Engineers (R. E.) in 
South Africa, 56 

Crompton and Co.'s Sporta, 918 


Decomposition Potentials of Fused Salts, 472 

Depilation by High-Tension Currents, 73 

Derbyshire Power Bill, 703 ; also вее Ботев TRANS- 
MISSION 

Diesel Oil-Engine, The, 438, 484 

Dinners, etc., 69, төз, 140, 229, 248, 285, 334, 574, 417, 
429, 729 

Direct-Current Arc, Rapid Varintions in the Current 
through the W. Duddell, 14 

Direct- nt Generators, W. Short, 446 

Divisibility of Atoms, The, E. Edser, 921 


INDEX. 


through the Direct-Current Arc, 14 . 


Dynamos, Motors, eto.: 


Air Space in Armature Cores, 11 
for Albany Railway Company, 185 
at Allgemeine Elektricitaete-Gesellschaft Works, 


58 

Alternators; Synchronising of, 652, 731 

at Barnes Works, 654 

Direct-Current Generators, 8. Short, 446 

at Elberfeld Works, 6 

Fan Motors, Tests of, 846 

Frequency Converter, 731 

at Fulham Works, 264 

at Glasgow Tram Station, 660 

Hall, J., Paper on, 543 

for Huddersfield Tramways, 228 

at Ilford Works, 738 

at Lowestoft Works, puppi ment March 1 

Lundell Generator, The, 775 

at Manchester Works, 474 

at Milnes and Co.’s Works, 406 

Modified Induction, 5 

at Motherwell Works, 186 

Motor Slip, 76 

Motor Starter Specifications, 149 

Oerlikon 600-h. p. Three-Phase Motor, Tests of, 10 

at Patent Shaft, ete., compen? Works, 687 

Philosophy of Design of, 12, 

Polyphase Sub-Station Machinery, 515, 559, 939; 
also Supplement March 29 

Printing Machine Motor (rao Herald), 681 

Questions and Answers on, 52, 96 ; ; ; 
489, 492, 528, 565, 601, 638, 712, 753, 789, 824, 904, 


94 

at Rotherham Works, 770 

Some of the Requisites of Modern Lighting Gene- 
rator Sets, H. (1. Riest, 81 

Speed Regulation of Motors, 326 

Sterling Direct-Current Motor, 821 

Surgical Motor, A Portable, 882 

at Trafford Park Power Works, 370 

Tramway Motors, Control of, 117 

at Tynemouth Works, 806 

at Tyneside Works (Newcastle CUTS AB) 891 

at Victoria-embankment Works, 

at Walthamstow Hospital, 838 

at Wigan Works, 157 


Earl's Court Exhibition, 680 
Earth Potential Diagrams, 6:5 
Eborall, A. C., Some Notes ou Polyphase Sub-Station 


Machinery, 515, 559, 939 ; also Supplement March 29 


Edison, Mr., and the General Electric Company, 802 
Edser, E., The Divisibility of Atoms, 921 
Elberfeld Steam Turbo-Alternator, The, 6 


Electrical: 


Accessories, 218, 271 

ranon Signalling, тсо 
ats, 69, 75, 145, 147, 361. 383, 615, » 794, 

Cables, Cold elus ol, 851 Sedan TUS 

Canal Haulage, 4, 38 

Coal Cutters, 358 : 

Combines, 505 

Communication with Lighthouses, тол, 109, 858, 899 

Cranes, 217, 328 

Dangers, 113, 165 

Definitions, 74 

Discharges in Sign Work, 614 

Distribution, sos 

Delivery Wagons, 147 

Dredgers, 363 

Energy, Maximum Price for, Enquiry into, 320, 
335, 344, 575, 417, 448, 615. 626 

Engincer to the London County Council, 217 

Engineers and Contractors, 8o 

Engineers, Education and ‘Training of, 220 

Engineers in the Navy, 414 

Engineers (R. E.) in South Africa, 56, 83 

Fans, ros, 846, 876 

Feed Pumps, bod 

Ferry, 389 

Fire-Alarms, sos, 649, 704 

Fire- Engines, 325 

Flash Communication, 39 

Furnaces, 505 

Haulage, 4, 109, 140, 217, 328, 383, 875 

Heaters, 183, 465, 912 

Installation Rules, 4, 4^, 578 

Installations (Newbiggin Hill aud Lunestleld), 196 

Instruments, American National Standardising 
Bureau for, 109, 434. 

Laboratory in New York, 361 

Lifts, 514, 645, 762, 950 

Light Cure, ‘The, 768, 797, 883 

Lighting Acts, Further Regulations in, 626 

Light in North London, 58, 91, 167, 200, 244. 231 

Light Undertakers and the New Factory Act, 819 

Locking Device for Mail Boxes, 580 

Machinery oi Gold Mines, 435 

МАШ» Practical Notes on, 42, 78, 114, 188, 371, 451, 


Marine Railway, 361 

Museum, Proposed, 802 

Omnibuses, 802 

Patents, 362; also see each Issue 

Plant, Modern, 127 

Plant on the Deutschland,” 920 

Portable Plant, 470 

Power Bills of 1900, W. L. Madgen, Supplement, 
March 15 

Power Distribution, 4>, 46, 112, 147, 365 ; also see 
POWER TRANSMISSION 

Power Distribution, The Use for, W. B. Esson, 4o, 46 

Power Substituted for Steam, 181 

Power Supply for London, L. F. Awde, 219 

Power Supply at Tyneside, 806, 886, 899 

Power for West Africa, 542 

Pumps, 596, 867, 87 

Railways in Great Britain, 1, 711 

Railways, Major Cardew, 373, 409, 451 

Railways, Submarine, 65, 245, 334, 693, 758 

Submarine Bells, 613 

Supply in Bulk in London, Conference on, 652, 729, 
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Duddell, W., On Rapid Variations in the Current | Eleotrical (conti 


continued) : 
Theory, Prof. E. Thomson, 291 
Transmission for Coal Mines, 112, 365, 88s 
Trust in Canada, 537 
Typewriter, An, 767 
aves, 254 
Wiring, Notes on, 508 
Work at the Front, 554 


TIRE 4 
a pe ' 


Electrically-Controlled Bulkhead Doors, 73s 
Electrically-Driven Re 
Electrically-Driven Universal Portable Drilling 


erating Plant, 256 
Machine, 332, 380 


Electrically-Operated Bridge, An, 327 
Electricians of the Nineteenth Century, 182 ‘ 


Electricity : ' 


in Australia, 1; also see LIGHTING and TRAOTIOX 


Baking by, 57 

in Building Work, рат 

Commercial Applica ion of, 47 

European pe vero pmonts in, dE 

in Germany, 4, 19, x11; see also LIGHTING and 
TRACTION 

in India, G. Cecil, etc., 482, 525, 628, буу; see also 
ELECTRICO LIGHTING and TRACTION 

Lecture on, at Harrogate, 32s 

Municipal Supply of, in Bulk, 653, 729, 849 

and Municipal Trading, 710, 818, 885 

at Pan-American Exhibition, 469 

from Peat, 111 

Production and Use of, 111 

and Seed Life, 765 

v. Steam, 544 

Steel Produced by, etc., 505, 918 

Thefta of, 67, 74, $46 

Voting by, 1 

White Lead, Production by, 145 


Electric Lighting: 


at Abercarn, тоз 

at Aberdeen, 33, 104, 319, 356; 392, 433, 466, 573, 
608, 644, 832, 948, 949 

at Abersychan, 140, 429, 912 

at Accrington, 67, 245, 356, 875 


at Acton, 391, 46 

Acts Board of Trade Enquiry into, 3se, 335, 344, 

315, 417, 448, 615, 626 

a е, 537, 6 

at Aldershot, а 

at Aldrington, 912 

at Alfreton, 142, 535, 572, 779, 838 

at Alloa, 607, 679, 760, 913 

at Alnwick, 246 

at Ambleside, 536, 796 

in America, 4, 74, 147, 181, 256, 289, 337, 471, 509, 
e 960, 598, 848 

at Arbroath, 283, 355, 391, 428, 464, 609 

of Arti ee llings 562 

of Artisans’ Dwe » 544, 

at Ashbourne, 246 d 

at ион, 723 

at Ashton, тоз, 283, 7 › 912 

M AE 3» 429, 797, 9 

in Australia, 1, 433 

at Aylesbury, төз, 320, 393, 643, 875 

at Ayr, 67, 134, 249, 393; 875 

at Bacup, 678, 911 

at Balderton, 608 

at Ballycastle, 321 

at Ballymena, 285 

at Banbury, 103 

at Bangor, 177, 725, 875 

at B A ug 

at Barn Castle, 32, 319 

at Barnes, 537, 618, 654 

at Barnet, 68, 723, #97 

at Barnsley, 140, 535, 574, 646, 681 

at Barnstaple, 32, 141, 497, 643, 833 

at Barrow, 249, 356, 393, 536, 725, 822 

at Barry, 536 

at Basingstoke, 357 

at Bath, 102, 178, 321, 356, 474, 536, 644, 723, 875, 


8 

at Batley, 67, 246 

at Battersea, 70, 249, 464, 535, 68o, 761, 877 

at Beckenham, 67, 282, 429, 913, 948 

at Bedford, 321, 391, 913, 948 

at Belfast, 33, 39, 67, 214, 501, 537 

at Berkhampstead, 832, 949 

at Bermondsey, 105, 940 

at Berwick, 283, 760 

at Beverley, 608, 760 

at Bexhill, 571: 

Bills for, 142, 177, 181, 244, 248, 289, 355, 397, 428, 
429, 430, 449, 463, 608, боо, 026, 644, 645, 679, 723, 
724, 725, 909, 948; also see POWER TRANSMISSION 

at Bilston, 464 р 

at Bingley, 140, 429 ' 

at Birkenhead, 247, 831, 833, 877 

at Birmingham, 497, 724, 761 

at Birstall, 643, 911 

at Blackburn, 67, 246, 797, 821, 875 

at Blackheath, ^ 557 

at Blackpool, 498, 644 

at Blackrock, 912, 949 

at Blagdon, 68, 679 

at Blyth, 796 

Board's System, ros, 283 

at Bolton, 33, 391, 724 

in Bombay, 37, 469 

at Bo'ness, 572, 645, 912 

at Bootle, 246, 878 

at Boston, 69, 607 

at Bournemouth, 33, 213, 420, 457, 572, 644, 833 

„ 102, 141, 219, 247, 249, 364, 429, 464, 


at Brandon, 527, 723 

at Branksome, 725 

at Bray, 176, 949 

at Brechin, 609, 678 

at Bridgwater, 321 

at Bridlington, 355, 796 

at Brierfield, 875, 912, 949 

at Brighton, 67, 102, 141 a 234, 235, 321, 579, 428. 
465, 485, 499, 535, 536, 785, 819, 832, 863, 875 

at Brimington, 571 

at Bristol, 102, 177, 245, 391, 464, 723. 797 

at Broadstairs and St. Peter's, 141. 


Lighting (continued) : Electrice Lighting (continued): 
at Beomley, gt @loucester, 320, 796, 832 
at Brough Vr 875 at Gomersal, 535 
at l, 609 at Goole, 32, 102, 214, 465, 607, 679, 833 


at Burnley, 245, 320, 357, 391, 535, 679 
at Burry Port, 249 
at Burton, 102, 283, 428, 571, 609, 724 
at Bury (Lanes), 429, 679 
at Bury 8%. Edmunds, 250, 358, 393, 646, 260, 875 
at Buxton, 68, 91 
at Calcutta, "ла 
at Calverley, 283, 355 
at Camberwell, 214, 6a9, 875 
at Cambridge, 209, 509, 322 
434 
at Cannock, 246 
at Canterbury, 140, 393, 796 
at Cardiff, 32, 113, 429, 536, 572, 608, 680, 76a, 878 
at Carnervon, 105, 285, 320, 393, 535, 609, 
at Castleford, 607 ы 
in Ceylon, 498 
at Chatham, 285, 572 
at Chelmsford, 215 
at 8 348 ра 
at Che , 104, , ‚ 833, 8 
5 3 » 104, 498, 537, 833, 877 
at Chesham, $75 
at Cheshunt, 76: 
at Chester, 572, 761 
at Cheste d, 876 
at Chichester, 797, 83; 
in China, 948 
ч Hen ig 756 
at Chiswick 
at Chorley, ДЦ 
at Christchurch, 248 
of Churches, 534, 949 
at Church Stretton, 246 
at Cirencester, 833 
in the City London), 33, 45, 210, 214, 284, 306, 315, 
356, 421, 460, 538, 609, 644, 724 
at Clacton, 570 
n ы 608 
а ayton, 32, 391, 8 
at Cleckheaton, 408 n 
at Cleethorpes, 141, 428 
at Cleveland, 392 
of Clocks, 469 
' at Colchester, aso, 393, 536, 644, 681, 762, 832 
at Colwyn Bay, 67, 104, 429, 8 б 
Companies, вее COMPANIES' 
Companies’ Curves, 8 
Companies’ Stock and Share List, see each Issuc 
at Consett, 182 
Contracts for, see 'TRNDRKS 
of Country Houses, 196 
at Coventry, 176, 321, 355, 497, 571, 761,913 
ut Crewe, 67, 392, 628, 831, 877 
at Cromer, 176 
at Crook, 67 
at Croydon, 140, 246, 357, 465, 762, 796, 948 
at Cuckfield 68 
at Culty, 105 


at Cupar, 875 
at Dalkeith. 140, 248, 321, 680 
at Dalmeny, 796 


at Paraon. 673 
at ington, 67, 176, 245, 329, 394, 536, 681 
at Dartford, 1, 41 
at Dartmouth, 320 
ч чейн en 245» 537, 723, 
213, 319, 497, 831 
of the Deutschland, eo 
at Devonport, 322 
at Dewsbury, 141, 247, 282, 391, 535, 725 
өр 8 761 
ncaster, 213, 570, 723 
ee 
ng, 69, 
I as 
a D, 246, 392, 429, 464, 573, 608, 610, 723, 878 
at Dudley, 31, 246, 357, 875 nu 
at Dukinfield, 103, 140 
at Dumbarton, 103, 140 
at Dumfries, 102, 760, 875 
at Dundee, 31, 912, 949 
at non, 949 
әү 8 31 
rham, 355, 392, 534 
at Baling’ 40% 
a ng, 497, 723 
at Eastbourne, 140, 178, 465, 497. 723, 875 
at East Gri » 32, 570 
at East Ham, 499 
at Eccles, 3 
at Edinburgh, 103, 176, 177, 249, 428, 535, 571, 608, 


at Edmonton, 91, 200, 244 


MERTIN GS, BTC. 


394 
t Eliand, ro » 875 
at Enfield, 58, 91 
Enquiries, 320, 345, 344, 375, 417, 448, 615, 626; also 
see under names of towns 
at Epsom, то, 679 
Rau. 247, 283 
Xeter, 69, 357, 645 
of Exhibitions, я 
at Exmouth, a 


at Farnham, 428, 723 
at Farnsfleld, 643 
at Farnworth, 428 


at Fleetwood, 2, 320 
at Folkestone, dol. 538 

at Frome, 643 

at Fulham, 7o, 33, 214, 246, 253, 208, 429 

at Galashiels, 31, 497, 608 

v. Gas, 4т, 364, 473, $78 

at Gateshead, 31, 283 

in Germany, ó, 292 

at Gildersome, 570 

at Gillingham, 32, 245, 319, 464, 760 

at Glasgow, 141, 146, 285, 321, 535, 762, 805, 833, 948 


at Gourock, 428 

at Gravesend, 356, 500 

at Great Harwood and Rishton, 760 

at Greenock, 32, 428, 679 

at Greenwich, 247, 796, 912 

at Grimsby, 12, 67, 247, 283, 326, 429, 464. 497, 535, 


760, 912 
Өй, 102, 176, 725. 760, 875 
at Hackney, 102, 142, 284, 466, 607, 760, 875 
at Halifax, 68, 245, 498, 536, 869 
at Ham, 321, 465 
at Hamilton, 392 
at Hammersmith, 33, 103, 214, 246, 391, 547, 608, 
679, 725 
at Hampetend, 141, 274, 214, 499, 608, 761, 834 
at Hampton Wick, 245 
at Handsworth, 103, 725 
at Hanley, 320, 725, 22 
at Harrogate, 103, 140, 283, 372, 571, 725 
at Hartlepool, 832, 875 
at Haslingden, 142, 464 
at Hastings, 283, 355, 497, 571, 500, 681, 700, 870 
at Heanor, 245 
at Hebburn, 428 
at Hebden Bridge, 67 
at Heckmondwike, 535, 674 
at Hendon, 08, 157, 571 
at Hereford, 249, 877 
at Hessle, 83: 
at Hexham, 678 
at Heywood, 102, 283. 535, 572, 743. 912, yj 
at Hindley, 103 
in Holborn District, 234 
at Holmfirth, 319 
at Hornsey, 391, 430. 7%) 
at Horsforth, 570 
at Horsham, 62. 141, 492. 724, 832 
at Hove, 101, 285, 419, 456, 724 
at Hoylake, 120, 607, 796, 831, 855, 877, 943 
at Hucknall Torkard, 245, 571, 644 
at Huddersfield, 140. 319 
at Hull, 33. 67, 178, ооу, C43, 720, 945 
at Hunslet, 607 
ut Hyde, 643 
at Ilford, 68, 355. 970, 734, 735 
at Hfracombe, 535 
at Ilkeston, 643. 673 
at Ilkley, 32, 534, 832 
of Imperial Theatre, 863 
in In la, 27, 482, 469. 523, 628, by 1, 097, 940 
at Inverness, 913 
at Irvine, 103 
at Isle of Dogs, 498, 534 
at Islington, 33, 176, 283, 321, 393, 925, 530, 045, 02, 
724, 761, 797, 833 ‘ 
in Italy, 534 
at Jarrow, 726 
at Jedburgh, 102, 283 
at Johannesburg, 398 
at Johnstone, 103 
at Keighley, 250, 283. 391, 535, 607, 834, 375, 913 
at Kendall, 572 
at Kensingtou, 140, 208, 214, 218, 242, 350, 463, 760, 


%о 

at Keswick, 245, 391, 723 

at Kidderminster, 71 

at Killarney, 604 

а Kings l. 140 2s 

at King's Lynn, 104, 285, 429, 574, 048, 079, 725, 913 

at Kingston-on-Thames, 87, 14^, 321, 680 

at Kingstown, 825, 912 

at Kinning Park, 9:1 

at Kinver, 723 

at Kirkcald » 394» 535 

at Lambeth, 

at Lancaster, 213, 275, 643, 716, 796, 833 

at Lanchester, 245 

н Leamington, 282 à 

at Leeds, 244, 428, 610, 678, 

at Leicester, 392 dis 

at Leith, 103, 356, 391, 571, 627, 679, 875 

at Lewes, 535 

at Жы ит | 3 

at n, 428, 673, 723, 725, 877, 91 

at Lichfield, өн 1 . 

of Lighthouses, 147 

at Limerick, 67, 105, 535, 607, 831 

at Lincoln, 213 

at Linlithgow, 573 

at Litherland, ror, 875 

at Little Lever, 832 

at oH 79, 255 495, 607, 644, 796 

at Llandilo, 607 

at Llandudno, r41, 214, 321, 464, 912 

at Loftus, 284 

and London County Council, 142, 221, 246, 285, 
297, 321, 429, 466, soo, 646, 652, 682, 724, 729, 760, 

» 849, 914, 949 

: Lo 855 

a n, 535, 877 

at Loughborough, i 

at Lowestoft, тоз, „ 294, 393, 573, 669, 725, 761, 
5 8 à 150 Supplement, March 1 

at Ludlow, 67, 429, 500, 643, 

ч кы Я, 98, 726, 876 

at Luton, 391, 425, 495, 720, 07 

at Lyndhurst, 570 

at Lynton, 355 

at Lytham, s F 

at У acclestel » 429 

at Maidenhead, 67, 104, 248, 679 

at Maidstone, 32, 247, 465, Ye 

Mains, Extensions of in London, ‘see '' London 
County Council " 

at Malton, 246, 725 

at Malvern, 535, 643, 680 

at Manchester, 68, 103, 218, 246, 282, 271, 355, 474, 
535, 571, 644, 680 

at Mansfield, 140 176, 391, 779, 829 

at Matlock Bath, 429, 678 

at Medomsley, 497 

at Melton Mowbray, 949 

at Merthyr Tydfil, тс2, 336, 428, 499 

at Mexborough, 391, 64 

at Midsomer Norton, 283, 57: 


Supplement to “ The Electrical Engineer,“ 
[5 Р J., 88, 1901. : 


ting (continued) : 


Electric Ligh 
at Middlesbrough, 67, 247, 310, 355. $36. 572, 723. 


832, 87 
at Mile Rnd, 314 


at Mirfleld, 607 

at Monmouth, 356, 393, 875 

ut Montrose, 69, 140, 391, 570, 678, 875 

at Morecambe, 102, 282, 391, 725, HE, 913 

at Morley, 104, 246, . 391, 570, 

at Motherwell, ics] » 213, $35 

at Musselburgh, 103 

at Nantwich, 246, 319, 429, 912 

at N 246. 393, 83a, 877 

av Newark, 1 214, 644, 797. 91 3 

of Newhlggin Hall 98 mun 

at Newbury, зго, 465 

at Newcastle-on-Tyne, 208, 290, 321, 5949, 832, 833, 
Supplement, March 15 

at Newcastle-under-Lyme, 391 

at New Malden, 726 

at Newmarket, 4 

at Newport (Fife), 350 

at Newport (Mon), 131. 356, 392. 46. 497. 572, 715. 
795. 877 

at Newton Abbot, 233, зго, 607 

at Neyland, 555 

of Niagara Falls, 542 

of Norfolk Asylum, 102 

ut Northtleet, 609, 725. 875 

nt North Shields, 357. 537 

at Norton (Malton), 8 32 

at Norwich, 869 

Notices, 362 

at Nottingham, 67, 644 

at Notting Hill, 285, 797, 420, 948 : also Supplement, 
March Ís ' 

at Nuneaton, 392. 498 

at Ormskirk, 142, 214, 283, 875 

at Orrell, 103 

at Ossett, 102 

ut Oswestry, 567, 633 

at Otley, 248 

at Oxford, ‚724 

at Quarry Bank, 760 

at Paddington, 282, 2 

at Paignton, 832 

at Paisley, 141, 177, 232 

at Panteg, 949 

at Pemberton, 103, 723, 875 

at Penge, тоз, 247, 321, 392, 404. 534. 675, 761 

ut beu tone, 245 

ut Penzance, 283, 355, 796, 91a 

at Perth, 67, 104, 176, 394, 815, 855, 875 

at Peterborough, 574 

Plant, Modern, H. n Sunnnerfield, 88, 115, 127 

at Plymouth, 194. 398 

at Pontypool, 948 

at Poole, 608 

at Poplar, 213, 492, 796 

Portable Plant for. 470 

at Portamouth, 102 

at Presthury, 394 

at Preston, 949 

Provisional Orders, etc., fur, 23, 221, 760, 797, 875; 
also see under name of town concerned 

at Pudsey, 102, 283, 428 

at Radstock, 797, 878 

at Ramsgate, 177, 247, 57! 

at Rathmines, 83: 

at Redditch, 141, 671, 876 

at Rhondda, 849 

at Richmond (Surrey), 499 

at Rickmansworth, 143 

at Ripon, 644 

at Rishton, 320 

at Rochdale, 357, 394, 645, 762 

at Ross, 33, 68 

at Rotherham, 32, 214. 498, 535, 607, 643, 644, 770, 


“ho 

at Rothesay, 428 

at Rothwell, 643 

at Rowley, 913 

at St. Albans, 68, 283, 725 

at St. Andrews, 536 

at St. Annes, 246, 322, 535 

at SE BUM gtr 

at St. Helen’s, ,8 

at St. James's, 215. 221 

at 3t. Marylebone, 141, 177, 213, 221, 283, 306, 362. 
387, 571, 581, 629, 644, 725, 878 

at St. Pancras, 32, 110, 355, 724, 822, 949 

at Salford, 245, 357, 832 

at Salisbury, 716 

at Sandgate, 948 

at Scarborough, 208 

at Sculcoates, 831 

at Seaford, 537, 679 

at Seaton Delaval, 911 

at Sedburgh, 465 

at Selby, 645 

at Sheffield, 246, 465, 535, 571, 679, 726, 875 

at sition: 320 

at pley, 213, 357, 570, 678 

at Shoreditch: Аи 

at Shrewsbury, 67, 725, 875 

at Skipton, 248 

at Sleaford, 245, 464, 877 

at Sligo, 948 

for Small Houses, R. D. Summertield, 546 

at Southampton, 213, 284, 392, 497 

at Southend, 103, 536, 760, 911 

at Sout А 

at South Shields, 284, 644, 832, or! 

at Southwark, 68, 140, 355, 760, 796 

at Southwell, 498, 6.7 

in Spain, 102, 434 

at Stafford, 67, 246, 391, 912 

at Stalybridge, 536 

at Stamford, 428 

at Stepney, 214, 219, 393, 609, 701 

at Stirling, 176, 322 

at Stockton, 31, 69, 315, 357, 464, 497, 831, 875 

at Stoke Newington, 103, 215, 607 

at Stoke-on-Trent, 464 

of Stone Asylum, 831 

at Stourbridge, 28, 644 

at Stratford-on-Avon, 912 

at Stroud, 246, 895 

at Sudbury, 245, 391 


Bügplement to “ The Electrical Engineer,” ] 


t White ‚ 284, 428, 
| at Wigan, 67, 140, 156, 164.1 


мін 


Jun. , 19. 


Lighting (continued) : 
at Sunderland, 68, 322, 428, 498, 571, 831, 877 
at Surbiton, 140 
at Sutton Coldfield, 536, 678, 761 
at Swadlincote, grr 
at панаа, 33. 75, 149, 284, 321, 392, 535, 609, 875, 


at Swindon, 215, $35 

at Swinton, 875 

Switch for, 846 

at Tadcaster, 948 

at Tamworth, 319 

at Taunton, ros, 250, 282, 573, 724, 795 

at Teddington, 912 

Tenders for, see TENDERS WANTED AND ACCEPTED 

at Tettenhall, 102, 283 

of Theatres, 105, 433, 610, 863 

at Thornaby, 68, 571 

at Thornhill, 246, 607, 723 

at Tickhill, 607 

at троп, 498 
en, 214, 607 

at Tonbridge, 725, 757, 875 

at Torquay, 832 

a онеши. 167, 200 

о NB, 256, 318, 326, 693, оу 

in the Transvaal, 140 


at Tredegar, 356 
in Trinidad, 434 
at Trowbridge, 245, 282, 535, 643, 723. 875 


at Tunbridge Wells, 215, 247, 392, 465, 573 
at Twickenham, 499 
at Tynemouth, 68, 283, 806, 846, 896, 899 
Undertakings and the New Factory Act, 819 
at Uxbridge, 70, 643 
of Victoria Embankment, 297 
at Wakefield, 607, 875, 012 
at Wallasey, 245, 535 
at Walker, 357, 726 
at Walmer, 877 
at Walsall, 103, 140, 394. 571, 717, 701, 875, 913 
at Walthamstow, 673, 
at Warrington, 103, 213. 245, 392, 534, (91, 726 
at Warwick, 707 
at Waterford, 875 
at Watford, 67, 428, 63» 
at Wednesbury, 6 
at Wellingborough, 607 
at West Bromwich, 246, 356, 530, 644, 877 
nt West Ham, 544, 565, 733 
ut West Hartlepool, 68, 355, 678 
nt Westminster, 310 
at Weston-super- Маге, 283, 428, 61:, 747. 912 
at Wharfedale, тоз, 177 
at Wheatley, 393 
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Niblett’s Traction Accumulator, 671 
Nobel Peace Prize, 363 

Northcott Prize Paper, 694 


Q. 
Obituary : 
Armstrong, Lord, 20 
Boyle, Sir C., 744 
FitzGerald, Prof. G. F., 343, 415 
Gramme, Z., 128, 
Gray, Prof. E, 184 
Jones, Prof. J. A. V., 820 
Parsone, E. W., 744 
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327, • 391, 392, 393, 394, 397: 429, 430, , , 
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Institution of Engineers and Shipbuilders in 
Scotland, 1 
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Summerfield, R. D., Slectric Light for Small 
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at Middlesbrough, 643 
at Newcastle, 680 
and Norfolk County Council, 465, 498, 571 
at Norwich, 141 
Ocean, 73 
nut Plymouth, 334 
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s68, 675, 793 
for Stepney Council, 820, 946 


at Stirling, 137, 605, 640, 946 


at Stockton, 1 
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Cape-to-Cairo Telegraph.—We are pleased to note 
that the Cape-to-Cairo telegraph has now been laid to а 
point 50 miles beyond Kasanga, in German East Africa, 
and about 100 miles beyond the southern end of Lake 
Tanganyika. 

Breakdown of Channel Telegraph Cabies.—The 
Channel cables between England and Boulogne, and also 
between England and Calais, are both broken, in conse- 
quence of the bad weather, and owing to the damage to 
the telegraph ship “Alert,” it is probable there will be 
some delay in the repairs. 

Sixpenny Telegrams in the Colonies.—The intro- 
duction of the sixpenny telegraphic rate into New Zealand, 
үе: are pleased to note, has resulted in an inerease in 
the number of messages equivalent to 60 per cent, the 
increased revenue equalling 85 per cent. The Postal 
Conference which is now sitting in Sydney contemplates 
the extension of the same system to each of the other 
colonies, where the existing tariffs are practically pro- 
hibitory. 

Protection of British Telegraph Lines in 
Persia.—<According to a message from Teheran, the 
Persian Government is making arrangements for the 
payment of those British commercial claims which have 
not yet been settled, and also for putting a stop to the 
wilful damaging of British telegraph lines in that country. 
In consequense of a firman which has been issued by the 
Persian Government, local governors will now be held 
responsible for any wilful damage done to the telegraph 
lines in their several districte, unless special measures are 
taken to protect the same. 

Telephono Wayleaves.—4An interesting question has 
been raised at Richmond as to whether a leaseholder is 
entitled to grant permission to а telephone company to fix 
& telegraph pole on the property which ho holds by reason 
of a lease. It seems that a tenant of the Vestry of Rich- 
mond has given such permission, and that he has been 


. threatened by the Vestry with ojectment unless he causes 


the Telephone Company to remove the pole in question 
forthwith. It would seem to us that if the lease is only 
& short one, the ground landlord has the right to refuse 
to allow the Telephone Company to place their pole on the 
land. 

Institution of Electrical Engineers .—Woe are 
informed that a visit of the studente’ section of the Insti- 
tution to the works of the India Rubber, Gutta Percha, and 
Telegraph Works Company, Limited, Silvertown, has been 
arranged for the 26th inst. Those students who desire to 
be present on the occasion must inform the hon. secretary 
of the students’ section before Jan. 15. The Birmingham 
local section of the Institution announce that the inaugural 
meeting of the section will be held at 8 p. m. on the 23rd 
inst. in the buildings of the Birmingham University. The 
president and secretary of the Institution have accepted an 


PRICE Зр. 


— — — ———— — Áo 


invitation to be present on this day, when Dr. Oliver 
Lodge, the chairman of the section, will deliver his address. 


Wireless Telegraphy in Stormy Weather.— 
Wireless telegraphy has proved itself to be just as capable 
of use in a gale at sea as in fine weather. During the 
recent heavy storm the Princess Clementine,” one of the 
cross-Channel steamers, kept up a constant communication 
with Ostend on her passage to Dover by means of Marconi’s 
system. Although the waves frequently swept her deck, 
several messages passed between ship and shore, one being 
dispatched when the vessel was nearly into Dover. The 
printed records came out upon the tapes quite clearly 
without one interruption, in spite of the heavy pitching 
and rolling of the ship. The test undoubtedly was а severe 
one, but Marconi’s system has showed itself equal to the 
occasion. | 

Subtorranean Telephones.—Some successful experi- 
ments have recently been made by the German telegraph 
authorities with the new underground telephone cables 
invented by the Rheydt Cableworks Company. In con- 
sequence, it has been decided to gradually replace the present 
overhead wire system with the now cables, the first line it is 
proposed to lay being between Düsseldorf and Elberfeld, а 
distance of about 22 miles. The modus operandi is to draw 
the cable through a wide tube containing air and covered 
with а thin metal guard, held together with strong wires. 
Only two other subterranean cables exist in Germany— 
viz, that between Berlin and Potsdam, and Cologne and 
Düsseldorf. But these cables are said to have proved 
unreliable, repairs being frequently necessary. 


Australia and Eleotricity.—W hat is certainly a 
colossal scheme for supplying the whole of Sydney, 
N.S.W., with electric power, not only for lighting, but 
for transportation and general motive purposes, is reported 
to be engaging the attention of the Public Works Depart- 
ment at the present time. The Sydney correspondent of 
the Express, who ів responsible for the statement, says in 
his message that the Blue Mountain rivers are to be 
utilised for the generation of the necessary force, and 
to provide for water storage on а large scale. The figure 
named as the estimated total cost of the scheme is something 
ander £1,500,000, the working expenses being put down 
at $158,000. The correspondent adds that little doubt is 
entertained that a net profit of half a million sterling will 
be easily realised. 


New Year's Honours.—Among the list published on 
Jan. 1 of distinguished gentlemen who have been selected 
by her Majesty the Queen for honours, we are pleased to 
see the names of Mr. John Aird, M.P., who has been made 
а baronet, and Mr. Hiram Maxim, upon whom a knigbthood 
has been conferred. These two engineers fitly represent 
engineering as applied to commercial enterprise and engi- 
neering as applied to the manufacture of war materials. 
In other words, Sir John Aird, Bart., receives his title 
because of the works of construction which he has carried 
out in this country and abroad, while Sir Hiram Maxim 
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is honoured for the weapons of destruction of which he is 
the inventor. The last-named gentleman took a prominent 
part in the early development of electrical engineering, in 
which subject he still takes considerable interest. 

Electrical Engineers Volunteers.—Woe learn from 
various quarters that there is a probability of a second 
detachment of the Electrical Engineers (R.E.) Volunteer 
Corps being sent to South Africa. The good work done 
by the contingent which has just returned was so appre- 
ciated by the military authorities in South Africa that it 
is suggested that the corps should supply a second detach- 
ment, who would, we understand, be responsible for the con- 
tinuity of telegraphic communication in the Orange Colony 
and the Transvaal. If the ramours are correct, no less than 
100 men will be required to form the new detachment. 
This will give an opportunity for the members of the corps 
who have not yet seen active service, and it seems likely 
that there will be a considerable chance for remunerative 
employment in the country being obtained after their 
period of service under the military authorities is ended. 

Prospects for Emigrants.—The Emigrants’ Infor- 
mation Office has issued a circular relative to the prospects 
of emigration ab the present time. From this we gather 
that the demand for mechanics in our Colonies is not 
large, but in New South Wales, South Australia, Western 
Australia, and New Zealand there is good employment for 
farm labourers. At Newcastle New South Wales, trade 
has been very brisk of late, and skilled coalminers, as well 
as turners, blacksmiths, fitters, ironmoulders, etc, are 
wanted. In Western Australia, owing to the atill small 
population, labour is necessarily limited, but good labourers 
are required in several of the towns. Free farms are given 
to settlers. Boilermakers are needed for Christchurch, New 
Zealand, and several openings have occurred at Dunedin 
for first-class fitters and turners. Emigrants are warned 
against going to South Africa in search of work at the 
present time. 

Post Office Telephone Receipts.—A parliamentary 
paper just issued shows a steady increase in the receipts 
of the Post Office from the telephone system from 1881 up 
to the present time. The total receipts in the former year 


from royalties from licensed companies were £205. In 


1882, when, in addition to the royalty receipts, there was 
a revenue from local exchange and trunk-line business, the 
total receipts were 88,905, and since then there has been 
steady increase under all heads, as the following figures 
show: the total in 1885 was 841,415; in 1890, £69,516 ; 
in 1895, £107,174 ; and in 1900, £560,027. From this it 
will be seen that the greatest increase—as was only to be 
expected—took place during the last five years, when the 
receipts more than trebled themselves. It is interesting to 
note how the last-named total of £360,027 was made up: 
£130,272 was in respect of royalties, and £22,338 local 
exchange business, while the remaining sum of £207,417 
came from the trunk-line business. 

A Question of Resiguation.—A curious incident 
has arisen in connection with the atreet-lighting at 
Fleetwood. It will be remembered that the Fleetwood 
Urban District Council handed over their electric lighting 
provisional order to a company under an agreement by 
which the company were to provide street-lighting at a 
fixed price. We understand from the Fleetwood papers 
that there has been somewhat unreasonable delay in the 
carrying out of this work, and that the Electric Lighting 
Sub-Committee of the Highways Committee recently dis- 


cussed the question. In the course of the discussion it was 


disclosed that all the members of the sub-committee, with 
the exception of one, were shareholders іа the electric 
lighting company. Uufortunately, that one member has 


now resigned. It seems to us that the more proper course 
would have been for the six shareholders to have retired 
from the sub-committee, on which they wore hardly 
qualified to act while being shareholders of the electric 
lighting company from whom they were purchasing the 
current. 

Inauguration of Municipal Telephones. — The 
last day of the old year saw the inauguration of the 
firs& system of municipal telephones in England by the 
Tunbridge Wells Corporation, when communication was 
successfully established with the public offices and institu- 
tions of that town. The scheme undertaken by the Town 
Council will cost about £10,000, and will provide telephonic 
service not only in the borough, but throughout the district 
within a radius of 10 miles. Up to the present moment 
the Corporation have secured 400 customers, the majority 
of whom have been subscribers to the National Tele- 
phone Company’s service. The Tunbridge Wells Council 
guarantees to provide as efficient a service as the company 
at а much lower rate, the difference amounting to between 
£3 and £4 a year, and contemplates, even at this reduced 
charge, to make a profit, which will be applied to the 
redaction of local rates. Considerable interest has been 
manifested in the undertaking by municipal authorities in 
all parts of the kingdom, for Tunbridge Well shares with 
Glasgow the distinction of being the firet to possess its own 
telephone service at the beginning of the new century. 


Central London Railway.—QOn Friday last the 
regular service of trains on the Central London Reilway 
таз for the first time interrupted. The breakdown, which 
caused the traffic to be suspended for over an hour, occurred 
near the Notting Hill-gate Station. It seems that the break 
gear on а train near that station had become loosened from 
the coach, aud fallen to such an extent that 16 touched the 
middle rail. In this way a short-circuit was caused, which 
resulted in the interruption of the supply from the main 
generating station. "We learn that the circuit-breaker in 
the sectional sub-statlon acted, but it seems from the 
reports as though it suffered itself in the process. In any 
case, it took the engineers of the line an hour to get the 
supply on again from other sub-stations, and after that the 
regular running proceeded once more. Unfortunately, 
the breakdown occurred in the morning, when the line 
ought to have been carrying its heaviest traffic. It must 
be remembered, however, that the line has already run for 
five months, and that this is the first time that the 
regularity of the service has been interrupted. This 
speaks well for the general supervision of the running 
plant of a new undertaking. 


Consulting Engineers. — In looking through the 
record of the events of the past year, one cannot 
but be struck with the fact that a number of the 
largest towns in this country are reverting to the 
original practice of having а consulting engineer to 
supervise the design апа erection of their electrical ligbting 
and tramway works. We notice in а daily paper from a 
provincial town, the name of which we do not propose to 
give, that the inhabitants of the town are congratulated 
because their electric lighting department is run without 
a consulting engineer, and it is inferred, in consequence, 
that a very large saving has been effected. We agree with 
the paper that this is the case providing the resident engi- 
neer is fully capable of looking after the new work, and has 
also a sufficiently large staff of expert assistants to enable 
him to thoroughly supervise the large extensions which are 
everywhere required at the present day, otherwise it may 
be found that the overburdening of the resident engineer 
by work which is directly that of a consulting engineer, 
may not be to the ultimate interests of the undertakings. 
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We are glad, therefore, to note that in the larger towns 
the real value of independent expert advice, in addition to 
that which is given by a well-qualified resident engineer, 
is now more fully appreciated. | 


The Zeppelin Airship. — At a meeting held at 


light has been very much reduced. We understand 
that an expert in Russia carried out some experiments in 
order to ascertain the fatigue of the eye with various 
methods of illumination, and he claims that & sign of 
fatigue is the frequent closing of the eye. For instance, 
by experimenta he ascertained that when candle-light was 


Friedrichshafen recently, Count Zeppelin made some 
interesting statements concerning the three experimental 
trials which have taken place of his airship. He claims 
that the three defects which have been  discoyered 
during these experimenta can easily be overcome, aud 
that his airship will be able after certain improvements 
to make long journeys. From trigonometrical observations 
during the trials he found that a speed of 19 miles 
an hour was obtained, and he believes that this can 
be easily increased to 22 miles per hour. The wind 
velocity on 300 days ina year is less than this, and the 
inventor points out that during the rest of the time the 
airship can be used for sailing with the wind. From what 
we have seen, however, of the vessel in question, we should 
not much like to make a landing from it when the specd of 
the wind was considerably more tban the speed at which 
the engines could drive the vessel. The large size of the 
balloon part of the airship would in high winds be 
exceedingly difficult to manage when alighting. More 
extensive trials are to be made with the airship next year, 
it being estimated that the average cost of an ascent is 
about £250. Already sufficient funds have been provided 
to enable 12 more trials to be made. 

Hastings Tramways.—The résumé of the years 
progress at Hastings, as contained in the local papers, 
shows that the ill-feeling due to the tramway question 
has not yet fully subsided. In the editorial article now 
before us on the question, it is suggeated that all commenta 
should be suspended until the tramways now about to be 
constructed by Mr. Murphy аге in working order. The 
advocates of electric tramways in Hastings and St. Leonards 
have had an uphill fight for a number of years A great 
opposition has prevented the tramway company, which has 
now secured rights for most of the main roads, from running 
lines along the sea-front. It has been repeatedly urged 
that the introduction of these tramways on the front 
would drive away visitors, who at present form the 
mainstay of the two towns. In our opinion the exact 
opposite would be the case, as the means of connection 
between the extreme ends of the sea-front are primitive, 
and the traffic of heavy omnibuses over the macadam 
road leaves it in a constant state of bad repair. How- 
ever, as mentioned above, the opposition was so strong 
that the sea-coast line had to be given up for some time, 
and it remains to be seen whether the succoss of the 
tramways in other streets will not induce the majority of 
the Hastings inhabitants to withdraw their opposition to 
a line along the front. In any case the promoters are 
to be congratulated even on the partial success they Бате 
obtained. 

Injury to Eyesight.—Electrical engineers are often 
told that electric light is very apt to injure the eyesight, 
and that in consequence it should be used with caution in 
private houses. The extended use, however, of electric 
light tends to disprove the idea that any permanent injury 
is done to the eyes. When the light is installed, those not 
used to it are rather given to look too closely at the 
lamps, and the extreme brilliancy of the incandesced 
filament is then apt to cause temporary ill-effecta. 
The other point which is not often considered, but 
which is really of the utmost importance, is that 
with the introduction of electric light higher standards 
of illumination have been adopted. In consequence oí 
this, the fatigue of the eye when working by artificial 


used the eyes were closed inadvertently 6:8 times per 
minute, in gaslight 2:8, in sunlight 2:2, and in electric 
light 1:8. We think the general conclusion that one closes 
one eyes in order to stimulate them when fatigued is 
correct, but we doubt whether the above figures can be 


taken to represent the inverse ratio of the fatigue caused 


when equal illuminated surfaces are being observed. 


Sir Robert Ball’s Leotures.—The third lecture of 
the very interesting course, adapted to a juvenile auditory, 
on “Great Chapters from the Book of Nature," was given 
by Sir Robert Ball, on Tuesday, at the Royal Institution. 
Having already dealt with the sun and its enormous heat, 
and the internal heat of the earth, Sir Robert Ball on 
Tuesday lectured on “ The Evidence from the Stars.” At 
the outset, the lecturer remarked that he would like to 
connect the noble institution with the beginning of the 
new century, and in particular with one individual who 
had given undying fame, not ouly to the Royal Institu- 
tion, but to the country to which he belonged. He referred 
to Michael Faraday, whose memory was perpetuated by 
the splendid statue seen on the staircase leading to the 
lecture theatre. Few, indeed, could expect to imitate 
Faraday’s woaderful life-work, but they might, at least, 
imitate him in that remarkable indnstry and perseverance 
which he possessed, and in his devoted love of truth, as 
also in his love of goodness Sir Robert Ball exhibited 
the simple apparatus by which were obtained all the 
developments of electricity that Faraday’s experiments 
rendered possible—electric railways, wireless telegraphy, 
telephones, and the like. It was in the Royal Institution, 
he added, that Faraday’s great discoveries were made, and 
it wss at the very table at which he himself stood that 
those discoveries were announced to the world. The best 
wish he could extend to the young people who listened to 
him was that they would try, as far as they could, to 
imitate the great and noble example which Faraday had 
afforded by his industry and his devotion to truth. 

The Paris Moving Platform.—The moving platform 
as arranged in connection with the Paris Exhibition 
interested practically everyone who visited Paris last year. 
In consequence of this & large number of passengers were 
carried, and it is advantageous to compare the energy 
required to move the platform with that taken on the 
electric railway, which provided communication over 
practically the same route. We had before us the actual 
energy required per day when we visited the exhibition, 
but the owners of the railway and the moving platform 
would not then give permission for the ваше to be pub- 
lished. The Electrical World of New York, however, has 
now secured some most interesting diagrams which give 
the whole power required by the moving platform and by 
the railway for the period during which the exhibition was 
opened. It will be remembered that the speed of the 
moving platform was much less than that of the railway. 
In fact, the time taken by the electric trains to go com- 
pletely round was about half that taken by the moving 
platform. This, of course, is one cause why more energy 
was required on tbe railway than on the platform, but in 
view of the great weight of the platform we are rather 
surprised at the resulte obtained. For instance, in August, 
when both means of communication were in regular work, 
the platform took about 2,250 kilowatt-hours per day. On 
the railway the consumption averaged nearly 3,000 kilo- 
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watt-hours. As regard the passengers carried, there were 
6,694,508 tickets taken on the moving platform and only 
2,635,867 on the railway. The above figures will be read 
with great interest by those engineers who may have an 
opportunity of installing a moving platform for regular 
commercial work. 


American Fire Rules. — The annual meeting of 
the Underwriters’ National Electric Association was held 
recently in New York. Delegates attended from all parts 
of the States, and some important decisions were arrived 
at with respect to the changes it is proposed to make in 
the National Electric code of 1901. The proceedings, 
however, were marked by a tendency of some of the 
members present to leave two or more alternative courses 
open in the rules that attracted their greatest attention. 
The motion to change the limit of low-tension circuits from 
500 to 550 volta was carried at the first session. During 
this session, aleo, a long discussion took place on the 
advisability of grounding one of the wires in low-tension 
circuite, in which numerous authorities were quoted, and 
prominent electrical engineers spoke in its favour. The 
resolution was finally adopted to allow the grounding of 
one wire in every low-potential circuit, but making it 
optional with the installing engineer. The committee on 
slow-burniog insulation reported on a new style of 
insulated wire, and recommended its optional use for 
a year with the present form. The new style reverses 
the positions of the slow-burning and weather-proof layers. 
One layer of the latter is placed next to the copper, and 
two layers of the braid containing the approved slow- 
burning compound surrounds it. The resolution to make 
both of these wires comply with the requirements was 
passed. Good work was reported by the committee on 
the carrying capacity of aluminium wire, and the results 
of a long series of tests show that insulated aluminium 
wire has a safe carrying capacity 84 per cent. that of 
similarly insulated copper wire of the same size, while bare 
aluminiam wire has only 77 per cent. the capacity of the 
corresponding size in bare copper. These figures will be 
incorporated in the new code. 


Canal Navigation in Germany.—It seems the 
management of the Teltow Canal has been seeking to 
ascertain the opinions of the different authorities concerned 
as to the advisability of introducing on to the canal an 
electrical system of towage. Tho opinions so far obtained 
declare more or less against the adoption of any exclusive 
system. It is contended—and with justification, we 
believe—that it should be left to the individual ship's 
captain to select that method of towage best suited to his 
particular requirements. At all events, the steam-tugs 
which bring the freight boats to the canal should be 
allowed to navigate the same with thelr trailors without 
being compelled to [use the electrical towing apparatus 
belonging to the canal. On the other hand, it should not 
be forgotten that an electrical towing locomotive such as 
that introduced experimentally on the Finow Canal offers 
considerable advantages. For example, it is suggested 
the transmission line serving the towing locomotives might 
be employed at the same time to convey electrical energy 
to the numerous factories, etc., along the canal for lighting 
and power purposes. It is estimated that this auxiliary 
load would in time assume very large proportions, espe- 
clally as the tramways en route could also be supplied, and 
a low charge consequently made for the hire of the towing 
locomotives. А low charge, it is assumed, would afford 
sufficient inducement to shipowners to avail themselves oí 
the use of the locomotives. But without the full facta of 
the case before us it would be useless to attempt to 
eatimate the logic of the conclusion. Of vital importance 


is the character of the traffic to be dealt with. If barges 
constitute the main through traffic of the canal, the 
question arises, would it pay these to dispense with the 
aid of steam tugs during the comparatively short passage 
through the canal? I¢ seems to us that to make this 
worth their while, quicker transit, besides a favourable 
rate of charge, would have to be guaranteed. For vessels 
which would proceed under their own steam outside tbe 
canal, as well as for barges locally employed, the case ir, 
of course, different. 


Spark Telegraphy. — In the early days of Mr. 
Marconi’s experiments on wireless telegraphy, the German 
Emperor commissioned Prof. Slaby, of the Charlottenburg 
Polytechnic Academy, to proceed to England and investi- 
gate Mr. Marconi’s invention. We believe that in this 
case a report was made to the Emperor, and that the 
professor demonstrated the success of wireless telegraphy 
by means of signalling stations in the palace grounds at 
Potadam. These experiments were conducted some years 
ago now, and since that time Prof. Slaby has continued 
to make investigations on the subject, and has been 
responsible, together with Count Arco, for а number о! 
improvements. These improvements were explained in 
a lecture delivered recently in Berlin to 60 eminent 
scientists. The lecturer was honoured by the presence of 
his Emperor. The Berlin correspondent of the Standard 
states that the professor commenced his lecture by 
expressing preference for the term “spark telegraphy” 
to that of wireless telegraphy.” This was so because 
an electric spark had hitherto always been necessary for 
the practical suocess of the method. He went on to 
comment on the Marconi system, and condemned for 
certain reasons the transmitting device used by Marconi. 
We gather from the report before us that this was con- 
demned because of the comparatively good oscillatory 
characteristics of the Marconi circuit, which had been 
adopted to enable the receiving instruments to be timed 
to the same period as the transmitter. This effect, 
however, can be increased by a new method discovered 
by Prof. Slaby, which, it appears, consists of inserting 
a spiral in the circuit in order to render the waves more 
persistent. In the lecture in question two receiving 
instruments were connected with the lightning conductor 
on the company's chimney. Telegrams were transmitted 
to and from two stations, one of which is about 84 miles 
distant, and the other at Charlottenburg, about 24 miles 
distant. After being called, these two stations tele- 
graphed their names simultaneously to the conference 
hall 10 times as quickly as could be done by the present 
system, and on ordinary Morse strips. At the conclusion 
of the lecture, the Emperor expressed his hlgh satisfaction 
at the great success of the new method, and conversed . 
with the lecturer and others present for more than half an 
hour, surprising many of them by his thorough knowledge 
of the system. Valuable evidence of the practical use 
of wireless telegraphy was provided on Tuesday, when a 
message was sent from the “Princess Clementine” to 
Ostend, asking that a tug might proceed to the assistance 
of the barque “Medora,” which had gone on to the Ratal 
Bank. The exact position of the vessel was given, and a 
tug was thus able to go to her assistance. 


Engine-Builders’ Association.—The annual meet- 
ing of the Engine-Builders’ Association of the United States 
was held in New York early last montb, when the presi- 
dent, Prof. John A. Sweet, in his address, gave the follow- 
ing as the main objecta of the association: The promotion 
of the interests of the engine trade by the advancement of 
engineering knowledge and practice, by the cultivation of 
mutual respect and acquaintance, and the maintenance of & 
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high professional standard among members; comparing 
and standardising methods promoting economy in opera- 
tion, and the advancement in general of the interests of 
the trade as a whole." Three papers were read before the 
association : one by Mr. Н. C. Ebert, of the Westinghouse 
Electric and Manufacturing Company, on “ Inter-Relations 
between Engine and Generator Builders in Connection 
with Engine Type Units for Power Purposes " ; another by 
Mr. E. T. Armstrong, of the Ball Engine Company, on 
“ Economy Guarantees of High-Speed Simple Engines; 
and a third by Mr. H. G. Reist, of the General Electric 
Company, on “Some of the Requisites of Modern Lighting 
Generator Sets." We hope to reprint the latter of these 
in either this issue or the next. From a report of the 
discussion which followed the reading of the above 
papers, one gathers that the large engine builders 
in the States are exceedingly ready to standardis- 
ing the most important dimensions of their large 
engines. In this endeavour they have the assistance of 
the American Association of Mechanical Engineers, and 
also the American Institution of Electrical Engineers. 
This latter institution has, of course, at heart the 
standardisation of large electrical generators, but this 
cannot be done unless the engines which are to drive 
them are also standardised by their various makers. The 
outcome up to the present of the deliberations of а joint 
committee is an agreement on the subject of speed, but 
alternating-currentsets are acknowledged to bo some what of a 
stumbling block owing to the question of frequency. On the 
question of the overloading capacity of the engine, attention 
was called to the great discrepancy between the requirements 
of different engineers. It is often the case that the dimen- 
slons of an engine are actually determined by too stringent 
compliance with the overloading clause of the specification, 
and that the engine-makers are too often handicapped in 
tendering by their rigid observance of this, which results 
in an inferior machine being obtained as far as the ordinary 
working loads are concerned. It was stated that certain 
companies have refused to quote when more than 50 per 
cent. overload was demanded from the engine. We should 
be exceedingly glad if British manufacturers of engines 
intended for the driving of large generators would also put 
their heads together on the matter of standardisation of 
parts. 

Tho Cauvery Transmission Scheme.—In the issue 
of our contemporary, the Indian Engineer, for Dec. 8, there 
is the first of a series of two articles on the electric power 
scheme about to be commenced in connection with the 
Cauvery Falls. Our contemporary states that experts all 
over India are anxiously awaiting the results of the risky 
experiments which have been undertaken by the Mysore 
Darbar.” The journal goes on to say that it has looked 
into the case editorially, and that the article before us is a 
mere statement of the published facts, while the second 
article is to give the editor’s conclusions on the matter. 
Complaint is made that the reports of experts on the 
working of the scheme have not been made public, but 
only extracts from the same. The history of the under- 
taking seems to be somewhat as follows: The Mysore 
Durbar entered into agreements with the Madras 
Government, by which he obtained practically the control 
of the waterfalls for 30 years in respect of certain 
annual payments, which did not commence until five 
years after the date of the concession. Another agreement 
was made with respect to the sale of electrical energy at 
the mines in the goldfields, and we understand from the 
article that the engineers of these gold-mines were consulted 
before the price of the electrical energy was fixed. The 
agreements with these mines cover 10 years, and under 


them the mining companies have to pay £29 per electrical 
horse-power for the first year and £18 for the succeeding 
three years. Our contemporary states that in the fifth year 
the price is to be £24 per electrical horse-power, but we 
think this must be a misprint for £14, as the price is 
afterwards reduced for the last five years to £10 per 
electrical horse-power annum. It is estimated by the 
engineers that the actual average cost on the mines per 
horse-power generated by steam is now over £51 per horse- 
power annum. Expert advice has been obtained from 
some of the largest electrical companies in America, 
Switzerland, and Germany, from Captain J. Thomson, of 
the Board of Trade, London, and from prominent elec- 
trical engineers, including Prof. Forbes. We gather 
that this last expert spoke in most favourable terms 
of the success of the scheme, although transmission 
over 90 miles is contemplated. We await with anxiety 
the succeeding article on the question, which we should 
think will raise certain points unfavourable to the scheme. 


Shop Assistants and tho Leeds Tramways.— 
The question of whether shop assistants should be granted 
the same privileges as are extended to workmen in regard 
to fares on the Leeds tramways is just now attracting 
considerable attention in that city. The matter, of course, 
is one about which much may be said both for and against. 
The difficulty is that shop assistants are not workmen " 
within the accepted definition of the word. It is no secret 
that in the majority of cases the so-called workman is in 
receipt of a higher wage than the shop assistant, and yet 
he is allowed a reduction in fares to the exclusion of the 
other. This, on the face of it, does not seem to be quite 
fair, and apparently this view is shared by those in Leeds 
who are agitating for a reduction of fares for tradesmen's 
assistante. Many suggestions for mending the present 
atate of things are forthcoming—one being that on the 
production of their trade union tickets, or of some badge 
supplied on registering their names at the tramways office, 
they should. be entitled to travel to their work before 
9 a.m. from any part of the city for a maximum fare of 
ld, and have the same privilege on the return journey 
in the evening. But then comes the difficulty—to 
whom, in the absence of the trade union ticket, 
are these badges to be issued 1 It seems to us that 
the fairest way of dealing with the question would 
be to grant the suggested reduction of fare to every 
tradeaman’s employé earning less than a specified weekly 
wage and living on his own means, as well as to the 
working-man. This course ought to meet the require- 
ments of the case, and do away with the absurd idea 
that only those persons coming within the strict definition 
of the word “workman” should be allowed to travel on 
the tramcars to and from their work at the cheaper rate. 
In the Leeds Press the question has resolved itself into a 
discussion as to whether or not the tram fares there 
sre cheap. One paper, holding the opinion that the 
fares are not nearly as cheap as they ought to 
be, instances a case at Birmingham where what used 
to be a threepenny ride is now charged one penny 
for, and it is said the tramway company in con- 
sequence are making a larger profit. Many other towns 
might be instanced, but it is a well-known fact that within 
the last five or six years tram fares all over the kingdom 
have been reduced to a fairly close margin. Nevertheless, 
there is plenty of room for improvement in this direction 
as regards those employés earning a comparatively small 
wage, and the shop assistants in Leeds entertain good 
hopes that before long they will see changes in the present 
conduct of the local tramways which will not be to their 
disadvantage. 
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THE ELBERFELD STEAM TURBO-ALTERNATOR. 


In our issue for Feb. 10, 1899, we gave the preliminary 
particulars of two large turbo-alcernators which Messrs. 

A Parsons and Co., of Heaton Works, Newcastle-on- 
Tyne, had then secured the order for. These alternators 
were ordered by the municipal authorities at Elberfeld, on 
the representation of their consulting engineer, Mr. W. H. 
Lindley. Each of the machínes was designed to run at 
1,500 revolutions per minute, and to generate 4,000 volte. 
The machines being four-pole, the frequency of the alter- 
nating current works out at 50 complete periods per 
second. Through the courtesy of the we have 
now before us the complete figures of the exhaustive 
test made upon the first of these machines by Mr. 
Lindley, in conjanction with the following eminent 
experts: Prof. M. Schröter, professor of mechanical engl 
neering at the Polytechnicum at Munich ; and Dr. H. 
Weber, who holds the important post of professor of 
physics at tbe Polytechnicum at Zürich. The test work 
was carried out at the makers’ works at Heaton, where 
special boilers had to be laid down to provide the necessary 


indicate steam-turbines in the way it is done with recipro- 
cating engines, but some most interesting observations 
were made on the steam pressures in various parte of the 
turbine as the steam was passing through it and expanding. 
Owing to the method in which theve turbines are con- 
trolled, the steam pressure in the admission chamber 
is not constant. In а oconstent load, however, the 
variation in this pressure as the successive puffs 
of steam are admitted by the governors is perfectly 
regular, and a diagram of the same was obtained 
by a Dreyer-Rosenkranz indicator obtained from the 
laboratory at Munich. Steam consumption trials were 
carried out at loads varying from no load up to 1,200 kw. 
As the greatest interest, however, centres round the 
normal load of 1,000 kw., we give below the average 
figures of the variation in steam pressure obtained 
through the various parts of the turbine. In the trial 
in question the pressure at the stop valve was 148lb. 
absolute. In the steam-chest the maximum pressure 
as recorded by the above iodicator was 1221. and the 
lowest 68lb., the mean being 95lb. At the end of the high 
pressure cylinder the steam pressure had fallen to 7:810, 
which shows how effectively the expansion takes place in 


Fio, 1.— Illustration of the 1,000-kw. Parsous Alternator as erected on Wood Platform for Testing: 


The inlet pressure on the low-pressure 
cylinder was 7:4lb., which was reduced at the outlet of the 


ateam for the full load and emergency load trials. It is 
interesting to note that the support for this large turbine, 
generating up to 1,200 kw., was a wooden framework 
13ft. high, representing the permanent foundations on 
which the turbine is now erected in the engine-room 
at Elberfeld. Amongst the boilers used for supply 
were a Babcock and Wilcox water-tube, two marine 
boilers, and one locomotive boiler. The superheater, 
arranged with independent firing, was introduced into the 
main steam-pipe. It was found, however, incapable of 
giving the degree of superheat mentioned in the contract, 
but it will be attained regularly at Elberfeld. Owing to 
the number of boilers used, the steam consumption had to 
be determined from the condensed water collected from the 
surface condenser. In the half-load trials, which could be 
carried out with the Babcock and Wilcox boilers only, a 
comparison was made between the feed-water supply 
4nd the condensed water so collected in the con- 
densers. The quantities were found to agree with 
very slight differences, which were due to small 
leakages in the steam- main. The cooling water for the 
condensers was obtained from a large pond near the 
works, the water being circulated by means of a pump 
driven by an electric motor. It is, of course, impossible to 


these turbines. 


condensers to 310, absolute. With the great variation in 
load, as is only to be expected, variations were introduced 
both in the pressure of the steam at the stop valve and also 
in the superheating. These variations are recorded in the 
full tables of the teste before us, but a correct paper is 
also given to show what the consamption would have been 
in each case if constant values for these quantities 
had been maintained throughout. These figures are as 
follows : 


Load in kilowatts. Steam consumption per 


kilowatt-hour in pounds. 


1.19011 —— 2.2.2. —E(ᷣ ˙ . —. -. 19 25 
99498 — 2.2.2. . L ‚е . 201 
7453 4 4 . 222 
49872... .. . 25 4 
. ͤ y ы ыша 33 7 


When the turbo alternator was running at no load, 
but with the excitation on, tbe steam consumption 
per hour was found to be 4, O050lb, whereas when 


the excitation was switched off the consumption 
fell to 2,600lb. per hour. In the above figures 
the pressure at the stop valve is calculated at 


156lb. absolute, with 14:3deg. C. of superheat. A com- 
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parison of these results with this guarantee by the 
manufacturers reveals the fact that at about 400 kw. 
the consumption obtained is considerably below that 
guaranteed. Below this output tbe consumption was 
slightly more than was expected. In the guarantee, how- 


- 407 
А after incacaaing lead 
3 XW 
_ A, ——— т 
before incteaoiny load 
+ 5% 
440* 
gn creasing Aouad. 
Fie. 2, 


ever, 50deg. C. of superheat was mentioned, whereas on 
the average only 14:3deg. was obtained at the time of the 
test. For instance, at 1,000 kw. the guaranteed steam 
consumption was 24'2lb. of steam per kilowatt- hour, 
whereas, as seen above, the figure obtsined on trial was 
90:2. The experts also state in their final report that the 
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steam consumption at no load and up to 400 kw. would be 
decreased when the full superbeat was obtained. The 
next point of interest in the trials is that of the variations 
of speed between no load and full load with the various 
types of governors employed. The average variation for 
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curves (given in Pigs. 2 and 3) were obtained for the centri- 
fugal governor, which showed how closely the control was 
maintained, in spite of these sadden variations. It was 
found that this governor regulated the speed with changes 
of load varying between 16 and 63 per cent. in such a way 
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that the revolutions varied, in round numbers, 1 to 1:0 per 
cent. immediately after the sudden change of load, whilst 
the permanent variation in speed amounted to from 04 
to 1:5 per cent. The potential measured at the same 


time showed an average variation of 1:3 per cent. of the 
initial potential when these sudden decreases and increases in 
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the load were made. The working of the electrical gov rnor 
is illustrated by the curves in Figs. 4 and 5. With respect 
to these governors, the report states that, according to the 
tests, the electrical governor during the cbanges in load, 
varying between 12 and 62 per cent., regulated the number 
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this range was found to be about 5:6 per cent. Two 
methods of governing were tried, one by means of 
& centrifugal governor and the other with an electrical 
governor. The test specified was that 25 per cent. of the 
load should be switched suddenly on or off with а variation 
of not more than 0'8 per cent. in the speed. Some interesting 
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FIG. 6.—Sectional Elevation o£ the 1urbo-Alterpnator as placed on the Foundations at Elberfeld. 
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of revolutions, and thereby the permanent potential, in 
such a manner that the average variation of the latter 
remained within 1:1 per cent. of the initial potential. 
If tbe magnitude and tbe suddenness of the changes 
of load are taken into account, tbe governors of the 
ateam-turbine submitted to test not merely complied with 
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every reasonable demand, but they may be considered as 
excellent, and as fully answering their purpose. This con- 
clusion is all the more justified when the shortness of 
the wave of transition—íe., the rapidity with which the 
influence of the sudden decrease and increase in tbe load 
upon the number of revolutions of the steam-turbine is 
overcome by the governing arrangement—is taken into 
consideration. The bulk of the consumption trials were 
carried out on a water resistance load as being 
non-inductive, and on this load the fall of potential 
between no load and full load was found to be only 
1:02 per cent. with the excitation constant. Further tests, 
however, had to be made, under the terms of the specifica- 
tion, on an inductive load. The maximum load obtained 
with this inductive resistance in which cos 5-0 778 was 
786 kw., and at this load the drop was 545 volts, or 8:8 

cent. of the potential at any load. Tbe report adds that 
for the full load of 1,000 kw. the existing drop would be 
11 per cent., but if the question is looked into we think 
that it will be found that the drop will be higher than 
this owing to the increased effect of the demagnetising 
component of the current. Under the terms of the con- 
tract, the drop on inductive load was carried out on a 
resistance which gave cos ¢=0'8, so that it will be seen 
the makers used more induction than was specified. The 
temperatures of the various parts of the Шола төгө 
taken after а continuous run of six hours, of which the first 
four hours were at the normal load of 1,000 kw., and the 
last two hours at an overheat. The temperature rise 


FIG. 7.—OCrcss-Section through the Condensing Gear. 


mentioned in the specification was 50deg. C. or 72deg. F. 
The only part of the machine which exceeded this was the 
iron of the armature. An improvement under considera- 
Чоп is to keep down this temperature. 

The most interesting part of the trialse—i.c., the parallel 
running—could not be carried out at Heaton owing to 
want of steam power. Since, however, the first and second 
alternators have been delivered and erected they have been 
worked most successfully in parallel with each other and 
also with the other generating sets in the Elberfeld station, 
which are Brown-Boveri alternators directly coupled to 
Sulzer engines. One would oxpect that the steam. 
turbines would be mainly adopted for parallel running 
owing to the evenness of the turning moment. The only 
doubtful point would rise over the governing, which 
has been most successfully accomplished by Messers. 
Parsons and Co. It will be remembered by our readers 
that in the ordinary steam-turbines supplied by this 
firm the speed is not maintained constant from no 
load to full load, so that they are to be congratulated 
on the design of their new governors, which ao successfully 
control these large turbines. Congratulations are still 
more due to them for the extremely small steam con- 
sumption which they have obtained at trials, the results of 
which cannot be questioned, owing to the eminent experts 
which made them. The increase obtained augurs well for 
the introduction of large steam-turbines in works designed 
for the generation of electricity to be distributed in bulk. 
In this the economy of the prime movers is of the utmost 


importance, in order that they may successfully compete 
with large isolated steam-engines in tbe different works 
which they hope to supply. 

Fig. 6 shows the general arrangement of this turbine, 
with its condenser and circulating Pape while Fig. 7 is 
a cross-section through the same, showing the arch base- 
ment containing the condensing plant. 


THE LONDON ELECTRIC LIGHTING COMPANIES. 


For the last two years we have given in our first issue 
in January a diagram containing curves which have 
represented the variation in value of the ordinary shares 
of the electric lighting companies of London. On referring 
to our issue for Jan. 5, 1900, our readers will see that 
these curves of values commenced in the winter of 1895. 
In 1896 and 1897 there was a regular upward tendency in 
the market values of practically all these shares, and 
they reached their highest points about March, 1898. 
As is frequently the case when a boom in the shares of 
limited liability companies takes place, the shares of a 
certain number of these companies were carried up to a 
point considerably higher than was warranted by the 
commercial value of the same. As one result of this, the 
curves show that in every case the market value declined 
during 1899. We are now giving herewith a table in 
which comparison is made between tbe market prices of 
the various ordinary shares now and that 12 months ago. 
Owing to the fact that these values have not altered much, 
we have not prolonged the curves which we gave last year. 
The closeness of the prices of the shares in certain of the com- 
panies to each other makes their clear representation on one 
diagram almost impossible. It will be seen, however, from 
the table that only two companies have their ordinary 
shares at the same price in the market as at the end of 
1899. These are the Charing Cross and Strand Company 
and the St. James and Pall Mall. The first named of 
theee is now progress with the mains to supply 
the City of London, and is commencing to receive income 
from the same, owing to the fact that the mains can be 
supplied from the old stations already running. It will 
be seen that the ordinary shares in the Westminster 
Supply Company have fallen off 14 pointe during the year. 
This is explained to a large extent by the fact that the 
company issued a very considerable amount of new ordinary 
shares. This issue was made at par, the shares being 
allotted to the holders of ordinary shares pro rata. In 
consequence of this the shareholders received a large profit 
out of the issue which would otherwise have gone to 
the company. The ordinary shares which show the 
largest percentage fall during the year are those of 
the Blackheath and Greenwich Company and the 
South London Electric Supply Company. This, we 
believe, is largely due to the comparative youthful- 
nees of the two companies, which has prevented them 
so far from paying a dividend on their large capital 
outlays. This has also restricted the demand for the shares, 
80 that the least selling results in the price going down. 
The London Electric Supply Company's shares also show a 
large percentage decrease. It will be remembered that the 
works of this company at Deptford were closed down 
during the summer for & complete overhauling, which 
we trust will enable this pioneering company to 
again enter a dividend-paying stage. In the tables 
herewith will also be seen the dividends which were 
declared early in 1900, which are also contrasted 
with those declared in 1899. These show that the 
companies are, with few exceptions, still earning increasing 
dividends. Amongat the exceptions is the City of London 
Electric Lighting Company. It will be seen in the next 
few weeks how far the extra cost of coal during the past 
year bas affected the gross profits of the various companies, 
iu spite of the usual increases in the electrical energy sup- 
plied due to connections with new consumers. It must be 
remembered that, whereas there has up to the present been 
no increases made in the selling price of electrical energy, 
the large gas companies have considerably increased 
the price of gas. We think that the directors of the 
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various electric supply companies are quite right in pre- 


ferring to keep their price down and to use the opportunity 
80 glven to attract new consumers, who will naturally not 
revert to gas when the price of coal again falle, as it shows 
signs of doing. We trust that during the present year 
some of the companies will begin to show in their returns 
the advantage derived from the use of the large new 
electric supply stations which are being constructed in the 
outskirts of London. Up to the present, the Metropolitan 
Supply Company alone has completed ite suburban works, 
but others will commence working during the first year of 
this century. 

TABLE SHOWING THE VARIATION IN THE MARKET VALUE OF THE 


ORDINARY SHARES OF THE METROPOLITAN ELECTRIC SUPPLY 
CoMPANIES DURING 1900. 


d| Market prices. Dividend 
Dec. 29, Dec. 28, Fall. declared. 
1899. | 1900. 1899/1900 


a id d— d i|—|— 


71 83 7 —8| 416 в 

94 -104| 94-10) --| 8| 9 

71— 84| 64-7] | 6 в 
City of London ..| 10 10 —11|9 —10| 1 | 6| 4 
County of London | 10 10 —11 | 84— 9) 14 — 
. че) ѕ 2—13 nmi 4 юи 
London Electric ... 8 21— 23; 14— 2 2 — — 
Metropolitan. . .“ 10 13 —14 194—133) 5 5 
Notting Hill......| — 10 183-1634315] 1 6| 7 
South London 5 44— 44| 24— 34 11 — — 
тато Nue 5 15 —16 h5 —16 | — 143 143 
Westminster. 5 зра —13 | 14 | 12 13 


TH ENGINEER'S SPESHUL. 


“ Ah, well; it's a poor stomick as can’t warm ite own 
grub.” The speaker was my old friend Billy Weil, wire- 
man in the St. Ives-Edinburgh district of the Great Calais 
and Dover Railway Company's telegraph department, and 
his philosophical remark was prompted by my expression 
of sympa му with him on account of the hardships his 
calling entailed upon him. 

“Of course," continued Billy, it's all right gettin’ yer 
dinner on th’ bank side in summer, an’ havin a little 
snooze in th’ sun after it. But if yer has to clear away 
the snow offen a gas-pipe to get a seat, an’ yer find yer 
bottle’s frozen solid, it’s not so much of a picnic, is it? 
Get into th’ signal boxes for our meals !  H'm, 'taint 
allowed ; but what d'yer think ? An’ we can generally find 
th’ key of th’ platelayers' hut if we want it. But some- 
times there aint a hut within a mile, an’ no cabin either, 

an’ then yer has to do th’ best yer can. | 

“I mind once," continued Billy, reminiscently, getting 
my brekfuss in a signal box, an’ it wer nearly a goner for 
th’ man and some more on us. He wer’ а decent 
chap wer Dick Rayson, but a bit nervis when anythin’ 
мүр, and not allus sure what wer best to do when 

gs went wrong. It wer’ at Blessenton, up on th’ weat 
line, an’ three or four on us wer’ there repairin’ after a 
breakdown—patchin’ (you know)—puttin’ No. 8 on to old 
stuff no better’n 16, an solderin’ every blessed binder to 
keep em level. Taint a job as yer can get on with quick, 
an’ 'teint по good when done. One hears а lot about 
Mark Onny and his telegraphin’ without wires. Mark 
mebbe has got it down to that all right, but there’s 
some as could put him up toa thing or two in that way. 
Twere a beastly cold mornin’ this as I’m a-tellin’ yer about. 
One of them half foggy, rimey mornin's when yer gets a 
shower bath under th' wires, an' can see th' cobwebs 


hangin’ between th’ wires an’ th’ insulators, an’ when th’ 
vice key sticks to yor hand. We'd been workin’ up a 
height an’ none of us wer’ sorry when it wer b 
time. Th’ ni wer up in Dick's box warmin’ our 
bottles an’ cans, an’ Dick said we might go up an’ get our 
b as ther’ wer’ nobody about at that time. An’ we told 
ick he wer a good sort, an’ we wished ther wer’ more 
like him. We got our brekfusses all right, an’ wer’ just 
startin’ a smoke when Dick got th’ call Attention signal 
on th’ bell from Crammles, which wer’ th’ next station 
east, an’ that was follerd by the ‘Be ready’ for an 
express.” 

“ Express passenger 1" 

“ Yes," 

"'What in thunders this?’ says Dick. Thers no 
passenger due now !' ; 

" Yer may be sure none of us could tell him, an' so we 
sat an’ waited. By-an’-by Dick got the ‘Train on line, 
an’, sure enough, it wer still an express.  Crammles an’ 
Blessenton is only a short section, ап it were'nt long afore 
we zee'd her comin’ round th’ curve, an’ goin’ as if th’ 
‘old un had kicked her off for а start. 

“‹Ву gum, says Dick, it's the engineer's speshul ! 
Keep yer heeds down, lads, so that they cannot see yer. 
They'll be off to Lesspett to see about th’ accident last 
night.’ 

“ Ther’ had been a run-in at Lesspett th’ night afore, 
through a signalman forgettin’ a train at his advance 
board an’ takin’ another on behind it. An’ sure enough 
that’s what had brought em out at 8 o'clock on a cold 
mornin’. 

* Keep yer heeds dewn,’ shouts Dick again, ‘an’ dinnot 


let th’ be seo yer. They'll be as keen as mustard 
y ното , an’ if yer copped up here ГЇЇ be sure to get 
th' sack.' | 


* We didn't want to get Dick into trouble, so we crawled 
down below th’ windows 'til we heard her go past an’ we 
thought it wer’ all right. 

“Just as she went past Dick shouted to th’ nipper, 
‘Keep yer heed down, yer young divvle. ‘Oh Lord!“ 
he continued, did yer hear th’ bell ringin’ on the engine ! 
They've seen that young divvle's heed through th’ end 
windows an’ they're stoppin'. | 

“Ап they wer. Th engin’ an’ carriage had run past 
the platform end, but they had stopped an’ began backin' 
to th’ platform so’s they could get out easy. An’ we could 
see'em all onth’ end platform of th’ carriage ready to get out. 
Au th’ cabin steps wer’ on that side. Poor Dick wer’ in a 
bad way with hissel by this time, as we couldn't get out 
by any road without bein’ seen, an’ he cursed th’ nipper 

1 ends up for gettin’ him in such a scrape. An’ it wer’ 
reasonable, too, for Dick wer in a very tight place. He 
wer’ allus a terror, wer that nipper.. Alius gettin’ into 
trouble bissel, or gettin’ somebody else into it. An’ be 
wer a clumsy little beggar, too, in every thin’ he did. He 
couldn't hand yer th’ tar brush without running it again yer 
clothes; he never went upa pole but he nearly killed some- 
body by droppin’ his pliers or th’ iron out of th handle, 
and he wer’ noways particular where he tossed th’ spare 
solder offen his iron. If his fire-pot weren’t out it wer’ 
full of black coal ; his solderin’ iron wer’ nearly cold every 
time yer got it up th’ pole, an’ it never had a face on it. 
Th’ number of slip joints we had over him wer awful. As 
for warmin’ yer dinners, he either had 'em cold or burned 
to а cinder, an' 16 wer' only necessary to give Joe yer 
bottle to warm twice before it wanted solderin. But he 
wer noways nervis, weren't Joe. He wer' а demon for 
climin’, an’ it made no matter to him whether th’ pole 
wer’ rotten or not. He us'ter say as it wer stiff enough 
for him if th’ earth wire wer’ good. An' he got plenty of 
practice. 

“ By this time th’ big guns wer’ out of th’ carriage, an’ 
wer’ comin’ along th’ platform in a bunch. Five on 'em. 
Ther’ was th passenger superintendent, th’ engineer (he 
called hissel a civil engineer, but ther’ were’ nothin’ civil 
about him), th’ goods manager, an’ the mineral manager. 
Who wer’ th’ other one I forget just now. An’ they wer’ 
jawin’ away among theirselves, as they came along th’ 
Чоп thirteen to th’ dozen. Dick wer’ nearly past 

1 now, an’ wer’ askin’ old Bustard, our gaffer, to take 
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the blame offen him, as it wer’ on our account that be had 
ot into th' hole. He hadn't even sense enough to put up 
sticks behind th’ special, but left them off. They wer’ 
mighty big guns for such as us to face too, an’ we wer 
most on us very sorry for oursel’s, As soon as our old 
man Bustard saw what wer' goin' to happen, he jumped up 
an' went to one of th' battery cupboards (th' batteries wer 
under th'instruments in th'top cabin, by good luck), an 
pulled th' doors off. 

“* Look sharp, you chaps, he says ‘Keep down, an 
get th’ doors off, an pull out all th batteries, and mess up 
the G.P.s all yer know. Some of yer get th’ instrument 
tops off, and pile em about on th’ floor, Look alive now.’ 

‘We saw what he wer’ after without any more talkin’, 
an’ th’ batteries came out, an’ th’ instrument covers came 
off quickern you could say knife. An’ we had th’ floor 
lookin’ like a warehouse in no time a most. By this time 
th big uns wer’ comin’ up th’ cabin steps, an just as th’ 
door opened, old man Bustard told me to go downstairs 
and look for a wire he wanted tracin' ; an’ he told th’ 
nipper to get a platelayer's key and see about th’ earth 
wires that wer’ on th’ rails. An' he took good care that 
they should hear what he wer’ sayin’ as they came in. 
Me an’ th’ nipper went out as th five on 'em came in. 
Th’ passenger super wer’ th’ man concerned with th’ job, 
an’ old man Bustard told me after that he asked Dick 
what we wer’ doing there, an’, without waitin’ for an 
answer, he asked our gaffer what he wer’ up to. 

* ' Renewin’ th’ cabin G.P.’s, sir,’ says Bustard, as bold 
as yer please, an’ he waved his hands to th’ batteries an’ 
instrument tops stan'in about on the floor. He then 
began pullin’ at a G.P. in th’ cupboard bottom, an’ yelled 
out to me did I see it, an’ took no more notice of th’ super 
an’ th’ others than if they wer’ent there. Old Bustard told 
me to trace that wire, an’ I did, an’ kept mighty quiet. 
He then began to pull the G.P.’s out of th instrument 
holes, an’ connected them up outside, just as he would do 
if he wer’ goin’ to put new wires in. An’ th’ super stood 
as solemn as an owl, watchin’ him an’ th’ others at it, He 
never seemed to notice poor Dick, which wer’ a good job. 
An’ he never see'd that Dick hadn't put his sticks up 
behind th’ train, which wer’ also a good job—for Dick. 

“ Ав it happened, Dick got th’ ‘Be ready’ for th’ fast 
goods from Crammles just then, an’, of course, he couldn’t 
take it on, because th’ engineer's speshul wer’ stan in’ at 
th’ platform. So Dick plucked up a bit of courage, an’ 
told th’ super th’ goods wer’ stanin at Crammles waitin’ 
for them to get out of th’ way. This set the goods 
manager on th hop at once, as he couldn’t abear 
havin’ his trains stopped, because, as everybody knew, 
it wer th’ goods traffic as made th’ divvi. Th’ 
passenger super wer a keen chap, an’ he seemed to 
think that ther’ wer’ a screw loose somewhere. But the 
blessed cabin floor wer’ filled with th’ batteries an’ instru- 
ment tops, an’ our chaps seemed to be so awfully busy that 
he couldn’t put his finger on it. He pawed around an’ 
sniffed a good bit, an’ seemed to have an idea as he wer’ 
bein’ done, but he couldn't find th’ ‘nigger.’ An’ our 
chaps had got th’ cabin in a beautiful mess by that time, 
an’ never took th’ slightest notice of any of them. They 
wer’ too busy, you see. An’ so at last th’ super turned to 
Dick, an’ told him we wer’ to get out as quick as possible. 
An’ Dick promised that he would see to that. The five of 
them went down the steps an’ along th’ platform to th’ 
carriage, an’ they wer’ jawin’ among theirsel’s all th way. 
We let 'em get right away an’ out of Dick's section afore 
we started to put th’ wires an’ things right, as we thought 
they might be artful enough to come back. After Dick got 
th’ ‘Train out of section’ for 'em, we soon had things straight 
an’ got to our patchin’ again. We never heard a word 
about it after, an’ neither did Dick. His inspector paid 
him a visit next day, an’ had a good look around, but he 
never said a word. An’ Dick wer’ent anxious to open the 
subject again, as yer may think. 

"Old Bustard wer’ tellin’ me at dinner time that day 
about what happened in th’ cabin after he sent me an’ 
th’ nipper out just as I've been tellin’ yer now, an’ I wer 
tellin’ him how clever an’ ready he had been. 

“Twas a very narrow squeak,’ says th’ old man. 

«с How ?’ says I; they never guessed. 
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"аба you a done, says he, ‘if they'd asked where 
yer new G.P. was 
“We hadnt a bit. 


DETAILS AND TESTS OF AN OERLIKON 600-H.P. 
THREE-PHASE MOTOR. 


The Elekirotechnische Zeitschrift publishes a communica- 
tion wherein some interesting particulars are given of an 
asynchronous motor of 600 h.p. running at 75 revolutions 
per minute, recently turned out at the Oerlikon Maschinen- 
fabrik. The motor in question is destined to drive a water- 
pump in a German mine, and was specified to develop a 
normal output of 570 h.p. when running at 75 revolutions 
per minute, and to have a maximum starting torque of 
20 per cent. above the normal. The pump is to be capable 
of raising 500 gallons of water per minute to a height of 
about 1,510ft. A governing factor with to the 
design of the motor was the necessity of lowering the 
same through a shaft 6ft. Ain. by öft. din. wide 
the maximum weight to be lowered being limited 
at the same time to one ton. It was further 
stipulated that the rotating portion of the motor 
should provide an 5 amount of kinetic energy 
in order to control the action of the pump. This con- 
dition involved the adoption of a factor of slip between 
the fields of rotor and stator greater than 2 per cent. So 
far as the electrical engineer is concerned, the difficulty in 
constructing a synchronous motors for such a low speed lies 
in the avoidance of undue magnetic leakage, which tends 
to increase largely with the number of poles round a com- 
paratively small circumference, and the considerable air-gap 
required with large diameters for mechanical reasons. 
generator was ordered to be supplied at the same time 
with the motor. This was to develop 840 h.p. when 
direct coupled to a steam-engine running at 90 revolutions 

er minute. The principal load on the generator was to 
be the motor. Hence it was possible to choose a periodicity 
limiting the number of poles necessary for the motor, 
while at the same time giving a sufficiency of poles to the 


erator. 
The adoption of a large diameter for the оет WAS 
deemed necessary in order to attain the stipulated flywheel 
action. Hadthe numberof poles inthe generator been propor- 
tioned too low, this would have necessitated inconveniently 
large dimensions for the pole cores and et coils. 
Having d to these considerations, the porlodicity of 
224 was adopted, which gives the generator 30 and the 
motor 36 poles. The terminal potential is 1,900 volts. 
The armature of the generator has a diameter of 15ft. 9in., 
the air-gap being 0°395in. The et wheel weighs 
163 tons, and has a radius of gyration of 7ft. din. e 
diameter of the motor rotor is 9ft. 7in., and the airgap 
between the fixed and rotating parts 0°08ш. The finish 

rotor weighs about eight tons, and has а radius of gyration 
of about 5ft. The winding of the stator consists of 162 
coils of copper wire, embedded in 224 tunnels lined 
with micanite tubing, while the rotor carries 216 coils, 
wound in 432 surface slots also lined with micanite. Each 
сой is composed of 29 bare copper wires of 3°6mm, 
diameter connected in el. The whole winding has 
only 54 soldered connections, as и coils is composed 
of a contiguous length of wire, e three ends of the 
winding of the rotor are connected, on the one hand, to 
three slort-cireuited terminals, and, on the other, to three 
cast-iron slip rings, upon which latter three brushes are 
set, and serve to conduct the induced current to a large 
adjustable rheostat. By means of this rheostat the motor 
can be started up on full load with the normal current and 
with the generator going at full speed. So soon as the 
motor has attained its normal speed, a short-circuiti 

arrangement is actuated by means of a handwheel and 
transmission gear until the windings of the motor are short- 
circuited, whereupon the brushes are raised. Since the 
generator is required to supply energy to emall motors in 
addition to the big machine described, the starting of the 
latter could not-proceed on a short-circuited armature simul- 
taneously with the starting of the generator as in previous 
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practice. Inordertolowerthe motor through the narrowshaft 
to its working position, both the stator and rotor had to 
be constructed in two portions. Having regard to this, & 
special acheme of winding has been adopted for both parte, 
whereby a division of the winding is rendered possible by 
the disconnection of a few soldered jointe without opening 
the wound coils. "The free sídes of the coils are alternately 
bent over in threo levels for the three winding phases, so 
that the total length of winding for each phase is exactly 
equal As the mechanical construction of the 
motor, special importance was attached to the rigidity 
of the stationary and revolving systems relative to the 
acting magnetic forces which arise in consequence of a 
certain unavoidable eccentricity of the rotor. This rigidity 
had to be obtained within the limited over-all dimensions 
allowed by the width of the shaft. The frame of the 
motor is stiffened by means of two cast-iron six-armed 
spiders, which are mounted concentric with the main shaft 
on the bearings at either side of the rotor, and may be 
rotated with the frame after loosening three bolts. Each 
section of laminated core in the stationary system is secured 
to the frame by 54 bolts of Ain. diameter. With the 
rotor purposely mounted in an eccentric position, which 
involved a variation of Oain. in the air-gap, no deforma- 
tion of the latte: could be detected even with the 
maximum magnetic field. The outer diameter of the 
finished motor is 13ft. and its breadth 2ft. 11in., the 
extreme distance between the two bearing pedestals being 
oft. 10in. The total weight of the motor amounts to 22] 
tons, of which 74 tons is iron piate and 3, Osolb. copper. 
The rotating portion weighs about 11 tone. 

In the test-room of the Oerlikon Works the following 
measurements were made: 

Resiatance of the winding of one phase of the stator, 
0 4 ohm (the stator winding has mosh connections). 

Resistance of the winding of one phase of the rotor, 
0:016 ohm. 

Light running at 75 revolutions per minute, 1,900 
volts, 62 amperes, 22:5 periods, 16,000 watts. 

Stationary motor and short-circuited rotor windings 
(short-circuiting current) : 

390 volts, 110 amperes, 22:5 periods, 

600 volts, 200 amperes, 22:5 periods. 
Hence we get & leakage coefficient for 190 amperes load 
current of G = 0˙1. 

For larger currents, c is less. The losses due to 
friction and ventilation were ascertained to represent about 
8,500 watts. The heating of the core with the motor 
running light amounted to 18deg. above the temperature 
of the surrounding air. 
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From these data the accompanying diagrams of the 
current strength, revolutions, cos 4, and the efficiency 
of the motor at different turning moments under the 
assumption of a рулы, coefficiont of leakage, has been 
plotted. On the no load the motor takes about 
170 amperes, the corresponding power factor being 0 82 
and the efficiency 92 per cent., with 2 7 per cent. slip. The 
maximum turning moment is 37 foot-tons, which is equal 
to double the normal. 

Having regard to the very low speed and the limited 
dimensions entailed, these values may be regarded as 
highly satisfactory. For & motor of the Oerlikon standard 
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type designed for an equal output at 370 revolutions per 
minute and a periodicity of 50, the corresponding values 
at the same place and under the same conditions were 
observed to be as follows : 


сов ф = 0:98; efficiency =95 per cent.; slip = 1:5 per cent. 


In this case the maximum turning moment amounted to 
2} times the normal. | 


CENTRAL-STATION SWITCHBOARD CONNECTIONS. 


BY J. А, SEAGER, A. I. E. E. 


Among the minor points in central-station design is the 
arrangement of the cable connections to the switchboard 
from dynamos, battery, and mains. Although many other 
considerations claim precedence, 16 is essential that these 
leads should be well arranged, as economy both in first 
cost and in running expenses can be obtained, and, what 
is more important, mistakes of electricians and wiremen 
due to complexity of connections. must be avoided. . 
Without going much into detail, the following elementary 
points may be noted. Two different considerations govern 
the arrangement of high and of low-tension connections. 
In the first, high insulation at every point is the 
chief aim of the designer. In the second, d 
with heavy currente, minimum copper resistance an 
good contact are the important objects. In high- 
tension work stranded cable is almost invariably used, 
and in the majority of cases the cable is concentric. 
The insulating material should preferably not be rubber, 
as this deteriorates rapidly under such heat conditions as 
are found in cable trenches in stations. If used, the cable 
should be vulcanised. Whether the cable be lead sheathed 
or not depends on whether it is drawn into iron or pot 
tubes or cleated in а dry trench, or else laid in s trench 
imperfectly protected from moisture either from drains or 
escaping steam. The greatest care must be taken to 
p abrasion of the insulating material. Probably the 

t method for this purpose is to use a glazed stoneware 
tube, the cable being drawn into this. Next to this comes 
the employment of iron pipes. It should be remembered 
that there is a tendency for water to condense in the 
inside of these tubes and for grit to get in if they are left 
open, so that the ends should be closed with tarred wood 
plugs shaped to enclose the cable. The ends of the tube 
should be capped outwards to prevent the edge of the tube 
cutting the insulation when the cable is bent-about. If 
iron pipe is used for aiternating-current work, concentric 
leads are necessary, in order that the eddy currente gene- 
rated by the “go” current may be eliminated by those of 
the “return.” Iron pipe (which must, of course, be 
“ barffed " or else Rm with tar) is cheaper than stone- 
ware. Ап alternative to iron or stoneware tube is, as 
mentioned above, & concrete trench. This is generally run 
along the dynamo ends of the foundations for the plant, 
and leads to the back of the switchboard or to а cable-room 
beneath the switch gallery. It is made of sufücient 
capacity to contain all necessary cables placed well 
apart from one another, say bin. from centre to centre, 
with additional room for fature extensions. Та small 
stations cast-iron chequer plates fitting into wrought-iron 
seats are placed over the trenches. Care should be taken 
to see that these are watertight, as cleaners have a tendency 
to slop water very freely about the floors. In larger 
stations it is found to be better practice to make the 
trenches large enough for a man to pass ко easi] 
without touc wires, and to cover the top of the trenc 
with a brickwork or concrete arch levelled to the floor at 
the top. It is useful to construct the trench at the same 
time as the foundations, building into the latter wrought- 
iron pipes having a gentle curvature leading from the top 
of the foundations to the trench, suitable for drawing in 
wire. Inside diameter of pipe to be not less than twice 
external diameter of cable; least radius of curvature of 
bend, 3ft. Before and after erection a mandril of hard- 
wood }in. less diameter than the internal diameter of the 
pipe, and, say, 3in. long, should be drawn through the pipe 
to make sure that there are no burrs, fins, or other 
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obstructions. If such exist, they must be removed with a 
steel tube scraper. 

Practice varies as to the arrangement of cables in the 
trench. If this is liable to wot, lead-covered cable should 
be used, supported at intervals of about 15ft. on iron 
brackets affixed to the wall of the trench. Alternatively, 
wrought-iron pipe may be run along the trench and 
ordinary insulated cable drawn in. The method of com- 
bining trench work and iron piping is rather expensive. 
If the trench cán be guaranteed dry, ordinary insulated 
cable can be fixed to the walls of the trench by means of 
wooden or pot cleats. А trench which is likely to 
receive water should have ita bottom sloped down 
to the centre of the passage, where there should be a 

tter with a continuous slope of, say, lin. in 10 yards, 
eading to the station sump or to the drains. If corners 
are necessary in the trench, these should be rounded off 
wherever possible, as à sharp bend strains the insulation 
of а [cable injuriously. If it is impossible to remove a 
sharp corner, a slight amount of slack must be allowed in 
the cable at the corner. Mechanical joints are not always 
satisfactory in high-tension alternating work, as the 
slightest slackness causes a dangerous arc. Care should 
therefore be taken to lead the cables to perfectly accessible 
positions where the terminals are under easy observation, 
both on the board and machines. This should be observed 
in the particular case of concentric feeders. It is common 
practice to bring the station end of the feeder into the 
middle branch of a T joint-box, and there connect it to 
two separate cables leading to terminals on the board. It 
is essential that all connections in the joint-box should be 
sweated, and no disconnecting links should be allowed 
there. These should be placed in fall view either on or at 
the back of the board. 

In continuous-current work, where the power is trans- 


mitted at a low voltage, the magnitude of the current 


involves a heavy outlay in copper. To minimise this the 
runs should be as straight as possible, and the cables 
should be kept as much to one horizontal plane as con- 
venient. It would be found cheaper, in the case of large 
outputs, to insert the main machine and feeder switches 
in the direct horizontal line between ‘bus bars and 


cables, and to work these switches by mechanical 


levers and link work from the gallery above, rather 


than to mount the switches on the board, thereby 
incurring extra expense in vertical runs. 
cables inside a station connecting machines, battery, etc., 
to board, a current density of 800 amperes per square 
inch should be adopted; for screwed or coned contacta 
about 500 amperes per square inch may be allowed, while 
a density of 400 amperes only should be taken for planed 
and scraped surfaces bolted together. Leads from regu- 
lating cells in a battery-room are often made of solid 
copper bar. A usual plan is to bring these away vertically 
from the cell terminals to about 8ft. above floor level, thus 
allowing the attendant a clear gangway all round the cells. 
The bars are then bent horizontal and passed through holes 
in a horizontal wood beam running parallel to the line of 
cells, which is in its turn supported either from ground or 
ceiling. In this way the rods are held up and prevented 
from touching each other. Where possible, the rods are 
led to the wall immediately behind the switch gallery, and 
are connected either to back terminals on the regulating 
switch or toa terminal board built into the wall. This is to 
prevent any gaseous acid escaping into the switch-room. 
Anti-sulphuric enamel is used to cover both the rods and 
any wood or iron work іп the battery-room. Milking 
leads must, of course, be flexible, and are of ordinary cable. 
It is found that a grey flintose rubber covering is the beat 
protection for these. Any copper terminals or brasswork 
in the battery-room, if not enamelled, should be protected 
by cases having glass fronts and rubber ring jointe to 
exclude the acid spray. Switch gear and instrumenta 
should be kept out of the battery-room, unless it is 
absolutely necessary to have them there. 

The use of paint as an element of safety is occasionally 
overlooked by station engineers. In high-tension stations, 
all connections at a high voltage should be painted red. 
All at a lower voltage —i. e., secondary connections—can 
with advantage be painted blue. If one side of the high- 


For copper 
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tension system is earthed, the cables on that side should 
be black. In a low-tension two-wire station, the negative 


side should be black, while the positive should be painted 


Іо a three-wire station the outers are red, the middle 
being black. 

It is not overstating the case to say that the major 
portion of the complexity of a station (as far as the 
electrical part is concerned) is due to a muddled arrange- 
ment of connections. It is not enough to have all con- 
nections symmetrically a at the opening of the 
station, although this is essential. Sufficient room must 
be left in the design to allow for extensions. If alterations 
to plant are decided upon, the scheme of cable connections 
should be remodelled till the arrangement is simple. A 
temporary connection should never be allowed, in con- 
sideration of weeks of meritorious service, to become 
permanent. A cable festooned from pillar to post, tied 
up with bite of rope, is a sight more common than comely. 
An engineer who does net keep his cable connections simple 
and up to date should insist on his wireman taking out an 


insurance policy. 


THE PHILOSOPHY OF DYNAMO DESIGN. 
(Specially contributed. ) 
(Continued from page 872, Vol. XXVI.) 


CHORD WINDINGS AND OTHER Devices To MINIMISE THE 
ARMATURE REACTIONS. 


In May, 1897, Mr. Mordey read a paper before the 
Institution of Electrical Engineers, in which he made 
these remarks : '* Consider a dynamo designed, so far as 
the armature ls concerned, on ordinary lines, and with 
a field in the first place sufficient to enable the full volta to 
be obtained, but no current; the armature conductors 
being large enough to carry the full current. Such a 
machine might have & toothed armature, an air-gap ошу 
sufficient for clearance, and & short magnetic circuit. It 
would require very little excitatlon. Now attempt to load 
it: reaction seta in, and to check this the gap is increased; 
then we must add field winding, add length to the 
magnet in order to provide space for the increased 
winding, add section to the field magnet in order to 
convey the leakage magnetism which results from the 
increased gap, and so on, cumulatively, till finally we have 
increased the excitation 30 to 50 times, and made the 
magnet much larger (in lengtb, in section, and in copper 
than when we started). Practically the whole of this 
increase is a direct result of armature reaction.” Mr. 
Mordey then took as examples a 150-kw. railway generator 
with toothed armature, msde by the General Electric 
Company of America, and a smooth-core Edison-Hopkinson 
dynamo, and showed that in the former case 8815 per 
cent. and in the latter 89 8 per cent. of the field excitation 
was required for the gap, teeth, and compounding, all of 
which may be said to be required owing to armature 
reactions. If, then, praetically 90 per cent, of the excita- 
tion is requisite only to overcome the evils due to armature 
reactions, the student will not wonder at the fact that 
much time and thought has been devoted to the discovery 
of windings and devices which shall minimise to any 
appreciable extent these reactions, and so enable & cheaper, 
if not more efficient, machine to be built. 

In 1896 Mr. Mordey applied for & patent for certain 
improvements in dynamo-electric machines, the improve- 
mente being the application of а certain chord winding 
applied to slotted armatures, and in the May of the 
following year he described his improvements and the 
various experiments which he had made at the meeting 
referred to above. Although Mr. Mordey claimed this 
chord winding, he was not the first who had advocated 
this type of winding, as several years previously Mr. 
Swinburne had applied а chord winding to the armatures 
of smooth-core dynamo, and in both cases it was stated 
that such & winding would result in a great reduction in 
the value of the cross-magnetisation. 

It is difficult to see how this contention can be upheld. 
Fig. 32 represents a view of the commutator end of a 
drum-wound armature with & chord winding, the winding 
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being from 1 to 16 and back to 5, thence to 18 and so оп, 
with a pitch of 17. The commutator is shown having 20 
aections, and there is one complete coil (of two active 
inductors) per section. The ends of the inductors are 
marked with a cross when the current is flowing from the 
plane of the paper, and with a dot when it is flowing 
towards the plane of the paper. Suppose, now, the brushes 
rest upon the sections shown, and that the top brush is 
positive and the bottom negative, there will be two distinot 
paths for the current to flow along from the negative to 
the positive brush—viz : 


(1) 58-25.40-27-2 29 4-31-6-33-8-35-10-37-12-39-14. 
(2) 21-34-19 32-17-30-15 28-15-26-11-24-9-22-7-20-5-18-3. 


Now, if we drop the perpendicular lines A C, B D, and 
examine the component magnetic exciting turns of the 
armature, we shall find that the belt of inductors lying 
between B D and A C are not affected by this short 
winding, and that, consequently, the cross-induction will 
be as strong as previously ; bat in the belt of inductors 
lying between A B and C D we find the current is carried 
in opposite directions by adjacent inductors, and hence 
the magnetic effect is neutralised. This will, however, 
only directly affect the back induction, which will now be 
destroyed. Indirectly this may have some effect upon the 
cross-induction, as the field under the trailing horn will now 
be correspondingly strengthened. But this result can be 
abtained by the addition of the compounding turns upon 


Fio. 32. 


the field winding. These compounding coils are necessarily 
an extra expense, and the more so as with chord winding 
there is a slight saving in the copper of the armature coils, 
as the end conductors are slightly less in length; on the 
ather hand, this saving in copper has only been attained 
at the cost of considerable loss in commutating power. 
Consider again Fig. 52; the coils 1-16-23-36 are shown 
without any cross or dot, as these are under the influence 
of the brusb, and so short-circuited. Let us take the com- 
lete coil, 1-16, and deal with the two inductors separately. 
he current has been circulating round this in а left- 
handed whorl, and the inductor No. 1 has been under the 
influence of S pole and inductor 16 under that of a N pole, 
which is what is necessary; but now the current is 
about to change in direction, both inductors ought to 
pass under the influence of the other pole. But this is not 
the case, and, whereas while the inductor 1 is in the 
correct position for commutation to take place, inductor 16 
is not; and if we assume that an inductor in the position 
of No. 9 will generate in unit time an E.M.F. of z volts, 


then inductor 16 will be in a position to generate 0:54 = 
volts, tending to maintain a current flowing in the left- 
handed whorl, and during the process of commutation this 
adverse E M.F. bas to be overcome. Let us say that an 
armature revolving in the direction shown in Fig. 32 is 
running on its chord. If, now, the direction of rotation be 


18 


reversed, the armature will bef running from its chord, and 
matters will be quite different. 
Fig. 55 shows the armature running in the opposite 


direction, and the brushes are shown pushed up to near 


the leading horns. The numbers of the coils are the same 
as in the previous fignre, so that the brushes short-circuit 


‘the coils 1-16 and 23-36, but these coils are now shown 


under the opposite polar horn, which has become the lead- 
ing horn. If the inductor No. 1 is in.the position for 
sparkless commutation, the inductor No. 16 will have passed 
the position by the amount the chord differs from a 
diameter, in this case 40deg., and consequently will be in a 
dense field, and in this case there will be induced in this : 
inductor, considered by itself, an E.M.F. of 98 c volts, 
owing to the forward induction, and tending to generate a 
current in the same direction as in the coils of the series it 
is about to join ; and consequently as soon as the coil is short- 
circuited a very heavy reversed current will flow in the 
coil, the only obstacle to its immediately rising to its full 
value being the self-induction of the coil, and the strong 


E. M. F. induced in No. 16 will to a great extent overcome 
‘this, and there will, as we have seen when dealing with the 


armature reactions, be disastrous sparking. The remedy 
for this will be to decrease the lead of the brushes, and 
herein a saving will be effected ; but the adjustment will 
now become very fine, and a small variation in the load 
will necessitate an alteration in the lead. 


Fic. 33. 


The net resuite, then, of the chord winding appear to be 
that it effects а diminution in the back induction, but 
does not materially alter the cross-induction; when the 
armature is running on its chord an increased lead is 
required for the brushes; when it is running írom its 
chord the lead will be less. So much for the theory. The 
writer had the opportunity some time ago of trying a 
chord winding on a multipolar dynamo with a parallel- 
wound armature designed for а low E M.F. and a current 
of some 1,500 amperes ; he found that when running from 
its chord the lead was less than when running in the 
opposite direction, but that it was very sensitive to fluctua- 
tions in the output, and if the lead were not altered and 
the sparking allowed to continue, the commutator soon 
became roughed to a great extent. Upon the ordinary 
winding being adopted, the dynamo ran equally well in 
either direction. The writer has also come across some 
motors arranged to run in either direction which were 
wound with a chord winding, and which had to be 
taken out, owing to the fact that the sparking was 
excessive when running in one direction, although their 
behaviour was all that was desired when revolving the 
opposite way. The writer has seen motors with a chord 
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winding which have run without undue sparking in either 
direction, but the probability is that they would have run 
better had they not been wound with а chord. The 
student must always remember that if at any time it is 
decided to try a chord winding, the chord must never be 
less than the are of the polar span, and that the shorter 
the chord the more accentuated will be the evil effects pointed 
out above, When the armature is running from its chord, 
we have seen that the lead will be considerably less than 
would be the case with an ordinary type of winding, and 
the inductor No. 1 will probably at fuil load only be a very 
little in advance of the neutral line, and consequently 
only just within the fringe of the lines of force due 
to the leading horn. The density of these lines will 


A 


B 
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be very low, and so will be easily affected by small 
alterations in exciting power of either the cross ampere- 
turns of the armature or of the field coils, while the 
inductor No. 16 will be well witbin the polar span, and 
any alteration in the induction due to the cross magnetisa- 
tion will have little or no effect upon it; and herein probably 
lles the reason for the sensitiveness of the dynamo to 
fluctuations in the load when running from its chord, as a 
very small increase in the current may so alter the disposi- 
tion of the field that while inductor No. 1 was well within 
the fringe of the forward induction to begin with, the 
increase in the current has altered the induction of the 
leading horn to such an extent that it is now in & neutral 
field, while at the same time the increased current to be 
commutated requires that the short-circuited coil be in a 
stronger, not a weaker, field. Whereas when running on 
its chord neither inductor is fully within the polar span, 
and in so much the winding more closely approximates to 
thas of the diametrical or ordinary type. 


Fie. 35. 


Fig. 34, which is copied from the report of Mr. Swin- 
barne’s paper on The Theory of Armature Recreation,” 
in vol. xix. of the Proceedings of the Institution of Electrical 
Engineers, illustrates one of the firat attempts to minimise 
the crose-induction. It will be seen that while there is an 
ample path for the forward induction, the cross-induction 
ia throttled by the cutting away of the iron of the poles 
at A and B; and that therefore the lines of force due to 
the cross-induction have all to flow through the two narrow 
necks, which will, if the proportions be properly adjusted, 
soon become saturated, when the reluctance of this path 
will be enormously increased for additional lines of force, 


and the evil effects of cross-indaction will to a great extent 
be overcome. 

With the great increase in the manufacture of multi- 
polar dynamos, thie device became more popular for 
checking the cross-induction. While it ів desirable to 
increase the reluctance of the path of the cross-induction to 
the greatest extent, that of the forward induction must be 
kept as low as possible, otherwise increased excitation 
will be required for the forward induction. The device 
shown in Fig. 34 suggested that with multipolar machines, 
while the yoke should be cast solid, the magnets should be 
built op of laminated wrought-iron plates, tbe lamination 
being at right angles to the flow of the cross-induction. А 
great deal could be effected by this means, as we have 
already, when treating of the magnetic circuit, seen the 
increased reluctance which wonld be created in a etic 
circuit by reason of badly-made joints. With smooth-core 
armatures the point of greatest reluctance is in the long 
air-gap required for space in which to wind the armature 
coils, but when we come to slotted armatures it is neces- 
sary in order to obtain the best results to reduce аан a 
of the gap to the smallest dimensions possible. This na 
increases the cross-induction, and it is found that with a 
small air-gap the lamination of the ets is not sufficient, 
even tbough the number of laminations be greatly increased, 
a procedure which entails additional cxpense. The neccs- 
sary increased reluctance was then obtained by making the 
yoke and magnets in one steel casting, and casting a slot 
down the centre of the magnets at ri Ft angles to the flow 
of the cross-induction, as shown in Fig. 35. Some makers 
continue this slot right through the yoke, only leaving 
sufficient metal at the two sides to support the casting ; 
other makers only carry the slot up to the point where the 
magnets join the yoke. It will not do to make this slot 
too wide, otherwise the field is too much weakened at the 
centre of the polar embrace, so that little more can be 
obtained than naturally existe with & smooth-core armature, 
since the width of the slot is approximately twice that of the 
air-gap with a smooth core; but even to gain thisamount is 
to minimise to a great extent the disadvantages that a 
slotted armature brings in ite train. 


(To be continued. ) 


ON RAPID VARIATIONS IN THE CURRENT 
THROUGH THE DIRECT-CURRENT ARC.* 
BY W. DUDDELL, WH SC., ASSOCIATE. 
(Concluded from page 918, Vol. X XVI.) 


The alternating current through the condenser circuit may be 
as large as from three to five amperes R. M. S. value, and the 
direct current in the main circuit also varies considerably, 
depending on the amount of resistance in the circuit. This 
condenser current is sufficient to show experiments with 
alternating currents which do not require much power, and is 
very convenlent in many cases for lecture purposes, as the 
frequency, and any changes in it, are at once evident from the 
pitch of the note given out by the arc. Magnetic space tele- 
graphy can easily be demonstrated on a small scale by using 
the self-induction coil as the transmitting circuit. Experiment.] 
Several ares can be used in serles when more power is required in 
the condenser circuit than can be obtained from one aro alone. 
For the convenience of those who may wish to repeat these 
experiments I append a table of good working conditions for 
open apnd enclosed arcs. The exact figures need not be strictly 
adhered to, as the musical arc will work over a wide range of 
conditions. It may, perhaps, be well to mention that only 
condensers suitable for high voltages should be used, as although 
the P.D. arc is only 50 volts, the P.D. condenser rises to several 
hundred volta. 

TABLE oF Data ОЕ MUSICAL Arcs, 


Open arc. Enclosed arc. 
Carbons both solid. Conradty. Electra. 
Diameter . е 9mm ME 13mm, 
Arc length ........................ 15mm © 1 0mm. 
Arc eurr ent . 35 amperees 5 amperes 
Resistance in series ......... 42 ohma .... about 28 ohms 
Self induet ion of L ..... 8 5 3 * 10 65 5 3 * 10-3 h. 
Resistance of L und lead. 0 41 hm 0 41 ohm. 
Capacity of eondenser F. 11 to 54 mf. .... 1'l to 5'4 mf. 
R. M S. current through con- 
denser when capacity — 
БФ mf... eom 3 amperes  ...... 4°5 amperes 


* Paper read before the Institution of Electrical Engineers, 
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Metal Electrodes Switch Contacts.—In connection with the 
above experiments the attempt was made to replace the carbons 
by metal electrodes, when I found that on trying to shunt the 
metal arc with a condenser it went out, no self-induction except 
that of the leads being used. [Experiment.] Of course, whether 
the arc is extinguished or not depends on the capacity used to 
shunt it, and on the other conditions of the circuit ; thus in the 
present case, with a three-ampere arc between 6mm. diameter 
copper electrodes and a resistance in serles of from 50 to 
60 ohms, it was found that the arc was always extinguished when 
shunted with а condenser having a capacity kom 0'6 to 5:4 micro- 
farads, though with the smaller condenser 0'6 microfarad and 
longer aro lengths the extinguishing was not quite so certain. 
Condensers r than 5:4 microfarads were not tried, though 
I have no doubt that they would prove even more eflective. 
This experiment is very instructive as showing how very soon 
the metal arc becomes practically non-conducting after the 
current through it is interrupted, for if we consider that the 
current through the arc is reduced to zero at the instant of first 
connecting the condenser, and remains zero unless the arc 
relights, then the time required for the 0:6 microfarad con- 


denser to charge up to( 1 -1), or 65 per cent. of the supply 


€ 
voltage—t.e., 126 volts—is about 1/27000 second. So that we 
may consider that if the current through the metal аго is 
interrupted for about 1/27000 second, even applying about 
three to four times the normal voltage“, will not cause it to 
relight. This is very different from the case of the arc between 
cored carbons, for it is well known that the current through 
a 10-ampere cored arc may be interrupted by opening 


a switch in series with it for, say, a quarter-second, 
A. 
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and yet the aro will relight on closing the switch again, 
owing to the high conductivity of the vapour left when 
the arc is extinguished. The comparison is, however, not 
quite a fair one, as it might be expected that with the 
larger current — viz., 10 amperes—used with the cored aro 
more conducting vapour would exist than with the three 
amperes used for the metal arc, and that it would, therefore, 
take longer for the vapour column of a 10-ampere arc te cool 
down and attain a high resistance than that of a three-ampere 
arc. In order to make a fair comparison, the metal electrodes 
were replaced by cored carbons and a three-ampere arc obtained 
under as nearly as possible the same conditions as the copper 
arc. is cored carbon arc could not be extinguished even on 
shunting it with the largest condenser—viz., 5°4-microfarad 
[Experiment] and it was found necessary, in order to make 
the cored arc go out on shunting, to reduce the current 
through it to below one ampere, but with such a small current 
the arc is rather unstable and liable to go out even when not 
disturbed in any way. Two solid carbons were also tried, 
and the effects were found to be intermediate between the 
cored arc and the metal aro, as a two-ampere solid arc could just 
be put out by shunting with the 5'4-microfarad condenser, 
whereas the three-ampere metal arc always went out on being 
shunted with a condenser of as small a capacity as 0°6 micro- 
farad, as already stated. The oorrect method of finding out 
whether the aro will ht in any given case after it has been 
extinguished on suddenly reducing the current through it is 
the following : Let A (Fig. 10) be a curve which might be drawn 
between the P.D. which will have to be set up between the 
electrodes to relight the arc and the time that has elapsed since 
the arc was extinguished ; and B the curve that connects the 
actual rise in P.D. between the electrodes —i. e., between the 


~ "Рісесб-саггепь metal arcae as above usually require a P.D, 
roughly about 30 volts, 


condenser terminals—and the same time. Then the condition 
for the аго to relight is that the curve B touches or cuts the 
curve A. Unfortunately, we do not know much about the 
curve A between P.D. required to relight the arc and time 
except that it starts from the P.D. at which the aro was burning 
at the instant it was extinguished, and attains a final constant: 
value equal to the P.D. required to spark across between the 
electrodes. We can, however, form some idea of the steepness 
of the curve A at the commencement, for we know that, if the 
ато fails to relight, the curve A lies between the ordinate at the 
time of connecting the condenser and the curve B—that із, the 
ordinate at time nought. The shape of this latter curve, which 
representa the P.D. between the terminals of the condenser - 
during charge, can be calculated from the known data of the 
circuit. Thus, with the copper arc mentioned above, which із 
just extinguished by shunting with a condenser of 0:6 mioro- 
farad capacity, E.M.F. in circuit being 200 volts, resistance 
56 ohms, and self-induction of leads neglected, the curve B 
will start with an initial steepness of about 6 * 10° volts per 
second. In spite of this very rapid rise of curve B, it will 
generally fail to intersect the curve A for the three-ampere 
copper arc, so that the apparent resistance of the copper arc 
seems to increase at a very high rate after the current through it 
is stopped. With cored carbon electrodes the arc under similar 
conditions could not be extinguished by shunting with 5*4 mioro- 
farads, so that since the initial steepness of the curve B was 
one-ninth, or about 7x 10* volts per second, this curve always 
intersected the curve A for cored carbons. Further, I think 
that the curves would still intersect—that is, the cored arc 
would relight if the initial steepness of B had been even many 
times smaller—so that the rate of increase of apparent resist- 
ance of the cored arc after interruption of the current is many 
times smaller than with the copper arc. In what has been said 
above, I have neglected the unknown self-induction of the 
leads, so that the | ds glven must be considered as only rough 
approximations. The extreme rapidity with which it is neces- 
sary to increase the P.D. between the terminals of the metal 
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arc in order that it may relight again after the current 
through it has been stopped, explains the fact that it sesms 
impossible to maintain an alternate-current arc between metal 
electrodes at ordinary frequencies and P.D.’s of even 
several hundred volts ; and that it requires a P.D. as high as 
2,000 volts to maintain a metal arc as found by Herr Arons, 
If the non-inductive resistance in series with the arc be 
replaced by a highly inductive one, as shown in Fig. 11, the 
curve B will be altered in shape, and with the conditions 
ingerted under Fig. 11 the charge of the condenser will be 
oscillatory (as shown by B', Fig. 10), the maximum P.D. 
attained, if the arc fails to relight at all, being many times as 
high as the E.M.F. of the source of supply. Although the aro 
is put out on shunting with a condenser, it does not follow that 
it may not have really relit and gone out several times, 
corresponding with each swing of the condenser, before it is 
finally left extinguished owing to the dying away of the oscilla- 
tions ; and this is probably what occurs when fhe curve A is 
not very steep, as in the case of cored carbons. In this case 
the maximum rise in P.D. will be limited by the shape of the 
curve À and by the amplitude of the oscillations being rapidly 
damped, due to conduction through the arc. This high rise 
in P.D.—caused by the sudden annulling of the current 
through the self-induction when the metal arc is extinguished 
on shunting it with a condenser—is very serious, as the 
following experiment shows. A three-ampere arc between 
two copper electrodes 6mm. diameter, the conditions of the 
circuit being those given under Fig. 10, was shunted with 
a condenser 5'4 microfarads capacity. This caused the 
arc to go out and so high a rise in P.D. to be produced 
that the insulation of the leads broke down, a spark passing 
from a to b, accompanied by a report. [Experiment.] When, ' 
however, I substituted carbons for the copper electrodes, no 
report was heard, nor was any serious rise in P.D. noticed. 


16 
ment.] The next experiment tried was to connect the 
condenser permanently as a shunt to the metal electrodes, and 
then to attempt to at 
in Fig. 11. found that it was im ble to strike an arc 
between metal (Cu., Fe., Al, and Brass) electrodes if the 
capacity of the condenser, F (Fig. 11) exceeded 0'1 mioro- 
farad—even although an E. M. F. of 2,000 volts was used—and 
that on 0 the electrodes the sudden interruption of 
the curtent through the self-induction set up oscillations in the 
circuit and a high rise in P. D. between the terminals of the 
condenser similar to that produced when the metal arc was 

. extinguished by shunting with а oondenser, as 5 
above. The condition that determines the possibility of 
striking the arc is similar to the condition that governs the 
relighting of the arc after the current through it has been 
reduoed to zero, as explained above. For oorresponding with 
each position of the electrodes as they te there is a 
certain P.D. required to start the aro, and if the relation 


between the ition of the electrodes and time be known, 
then а curve between P.D. required to start the aro and time 
can be plotted similar to curve А, Fig. 10 above, and the 


in on or otherwise of this curve with the curve B deter- 
mines whether the arc will strike or not. The practical 
interest in this subject of the striking of the arc lies in the fact 
that when the attempt is made to interrupt а steady direct 
current flowing through an inductive circuit by means of a 
switch with metal contacts, an attempt is really made at the 
first instant to strike a metal arc between the contacts, and if 
these contacts be shunted а condenser which prevents the 
arc from forming, a high rise in P.D. will occur. If, how- 
ever, the arc was allowed to form, the time during which 
the break takes place would be le ened, and no such 
great rise of Р.О, would be uced. This rise in 
P.D. has been mathematically investigated by Mr. Johnson 
on the assumption that the arc does not form, and dire 

the data given under Fig. 11 into his equation, fin 

that the in P.D. is just over 2,000 volts аз compared 
.with 200 volts, the E.M.F. in the circuit. It is there- 
fore of importance, when it is required to prevent these 
rises in P.D., on breaking the circuit to so choose the substance 
of the switch contacts that the arc shall not be prevented from 
forming or be suddenly extinguished by the action of the con- 
denser—that is to say, that arcing at the switch contacts should 
rather be encouraged than otherwise—of course, always suppos- 
ing that no special method such as a non-inductive resistance 
shunting the switch be роо to dissipate the energy stored 
in the self-induction. e following experiments illustrate the 
importance of the nature of the switch contacts and of the 
condenser which shunts them. The circuit used was that 
shown in Fig. 11, the arc being replaced by a switch with brass 
contacts, and the data of the circuit being those given below 
the figure. When the condenser, F, was disconnected, and 
the insulation between a and b was made to consist of a 
single thickness of paper, I found that the circuit might be 
made and broken by means of the switch, either quickly or 
slowly, without the paper between a and b being pierced. 
[Experiment.] After reconnecting the condenser, F, however, 
every time the switch was opened the paper was pierced, and 
even three thicknesses of the paper oould not withstand the 
rise in P.D. that occurred. [Experiment.] The steady P.D. 
required to pierce one thickness of the paper was found by a 
separate experiment to be about 550 volts, and that required 
to pierce three thicknesses about 1,500 volts, so that without 
the condenser shunting the switch the rise in P.D. on breaking 
the inductive circuit was under 500 volts, but with the oon- 
denser as а shunt to the switch was over 1,500 volta, showing 
that the metal arc must have been almost completely sup- 
pressed, as the maximum value of the P.D. calculated above 
on the assumption of no arc forming at all was only just over 
2,000 volts. The influence of the nature of the contacts of the 
switch on the rise in P.D. which occurs when the switch is 
shunted by а condenser is very marked ; thus with the 
metals copper and brass, serious rises in P.D. were always 
found to ocour, with solid carbons as contacts the was 
much less, and with cored-carbon contacts was inappreciable. 
[Experiment.] ~ Breaking the circuit between metal contacts 
under tap water, or shunting the metal contacts while in air by 
wires dipping into water, also prevented any serious rise in 
P.D. It was also found that resistance or self-induction intro- 
duced into the connections between the condenser and the 
contacts greatly reduced the rise in P.D. on opening the switch. 
I attempted to use an electrostatic voltmeter to measure the 
rise in P.D. instead of the rough method of the piercing of 
paper, but although the voltmeter was sufficiently sensitive to 
read steady P.D.'s much below that required to pierce the 
paper, it failed to indicate the rises in P.D. This is probably 
due to the short time the rise in P.D. lasts. There are two 
practical cases in which capacity shunts the switch contacta to 
which I will refer. The first is the ordinary induction coil, in 
which the circuit is the same as Fig. 11, the switch being 
replaced by the contact maker. In this case a high rise in P.D. 
{в required, so that the nature of the contact points should be 


e the arc, the circuit being arranged as 
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‘such that the arc can be compl 


etely by as small 
a condenser as possible; for the rise in P.D., if the are is 
completely extinguished, will be the higher the smaller the 
capacity of the condenser. It is evident, therefore, that carbon 
would be very unsuitable for the contacts of an induction 
coil. This has lately been shown to be the case by the experi- 
ments of Mr. Beattie, who finds that with a slow break the 
maximum length of spark obtainable between the terminals of 
the secondary, using platinum contacts, is nearly 24 times that 
obtainable when carbon contacts are used, the сг! шас 


„) ача раа Oki 
contacts, as suggested . JO 
experiment. has, then serlous rises in P.D. 
are to be apprehended on interrupting a direct current, though 
an inductive circuit, by means of metal contacts, the capacity 
of the cable forming a shunt to the contacts. Assu this 
to be true for direct currents, may not some of the breakdowns 
of concentric cables suppl power by means of al 

current be also due to the sudden quenching of the аго at me 
contacts, and not to the fact that the current is an alternating 
one? I suppose, of course, that the attempt to interrupt the 
current is made at some point in the period when the current 
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CONCLUSIONS, 


If the current be suddenly increased through a direct-current 
arc between two solid oarbons, the P.D. and current increase 
i pas for less than about 1/5000 second, and at the end of 
this very short time the P.D. decreases with an increase of 
current in the ordinary way. 

If the current through a direct-current arc varies by as little 
as 5 per cent. from the mean, and if the frequency of these 
superimposed variations is even as high as 4,500 — per 
second, a variation in the light emi by both the + crater 
and the vapour column can be detected. 

А rapid perlodio variation of the order of 1 part in 10,000 
from the mean current will alter the vapour column of the arc 
sufficiently to produce sound-waves ; and a variation of 1 part 
in 100 vill produce sound-waves even at frequencies as high as 
50,000 — per second. 

The arc is affected by such small changes of outside conditions 
ав sound-waves produce. 

The direct-current arc can be used both as a telephone 
receiver and transmitter. 

In the direct-current hum arc the P.D., current, and 
light emitted vary periodically, the frequency of these varia- 
tions being the same as that of the rotation of the arc as a 
whole, and of the pitch of the sound emitted. 

In the direct-current hissing arc the P.D., current, and light 
emitted vary very irregularly, the larger and slower variations 
corresponding with a rotation of the arc as a whole, and the 
smaller and more rapid to the hissing proper—i.e., the oxygen 
of the air obtaining access to the crater surface, as demon- 
strated by Mrs. Ayrton. 

Under certain conditions the direct-current solid arc will 
emit a musical note when shunted by a self-induction in series 
with a condenser. 

When emitting the musical note the direct-current arc trans- 
forms direct-current energy into alternate-current energy, the 
frequency of the latter being determined by the self-induction, 
capacity, and effective resistance of the oscillating circuit. The 
pitch of the note emitted may be used as a means of comparing 
self-inductions and capacities. 

If a direct-current arc be shunted with a condenser of 
several microfarads capacity, the arc will generally be extin- 
guished if the electrodes are of metal, and not if they are 
of cored carbon, the resistance in series with the arc being 
non-inductive. 

If the resistance in series with the arc be highly inductive, 
then, when the metal arc is extinguished by shunting it with a 
condenser, a violent rise in P.D. occurs between the terminals 
of the arc. 

The rise in P.D. that occurs when an inductive circuit is 
broken by means of a switch, the contacts of which are 
shunted by a condenser, is much higher if their contacts are 
of metal than if they are of cored carbons, owing to the con- 
denser extinguishing the metal arc formed at the contacts more 
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suddenly than the arc formed when carbon contacts are | and as ĉi гҮ is positive, 


separated. 
APPENDIX I. 
On the Resistance of the Cores of Cored Carbons. 


I do not remember having seen it pointed out that the much 
ter stability of aros between cored carbons than of those 
tween solid carbons cannot be very well due to the high con- 
ductivity of the material of the core, while in in the 
carbon, for the cores have generally a higher specific resistance 
than the solid carbon which surrounds them, as the followin 
experiment shows : Three carbons were taken—two cored an 
one solid—of the same nominal diameter (llmm.), and a 


current of 9°9 amperes was 1 through them. The 
ong a length of 200m. of 


drop of volta was measured 
sash after they had attained a steady temperature. Each 


of the three carbons then had a hole 3'16mm. diameter 
drilled through it so as to completely remove the cores of the 
cored carbons and the centre of the solid carbon, and the drop 
of volts was remeasured as before. The results are given in 
the table below, from which it appears that drilling a hole in 
the solid carbon increased its resistance 7:8 per cent., whereas 
drilling the same sized hole (which removed the core and a 
small amount of the solid carbon) in а oored carbon of the 
same make only increased its resistance by 2'1 per cent. 
Allowing for the fact that a small quantity of solid cacbon was 
removed along with the core in drilling, the specific resistance 
of the core, of one make of cored carbon, was about 16 times 
that of the surrounding solid carbon, and in the other the 
specific resistance of the core was practically infinite. 


Apostle Apostle Brush 

Make of carbons. solid. pared: cored. 

mm. mm. mm. 

Mean diameter .................................. 1097 1095 10°70 

Mean diameter of core . =- — 284 282 

Drop of volts along 20cm. before drilling 171 174 1°52 

Drop of volte along 20cm. after drilling. „ 1°84 1°77 1 56 
Percent. increaseof resistanceduetodrilling 7:8 21 24 

Ratio Specific resistanoe of core b & 16 


Specific resistance of surroundin 
solid carbon. s 
APPENDIX II. 
On the Conditions which Govern the Conversion of Direct Current 
into Alternating Current in the Musical Arc. (See Fig. 9.) 
Let E and C be the E.M.F. and current through the cells, 
when there is no oscillatory current through the condenser 


t. 

Let V and А be the P.D. and current through the aro under 
the same conditions. 

Let R be the resistance in series with the aro, including that 
of the cells. 

Let r be the resistance of the condenser circuit. 

Let 8 V be а small change in the P.D. arc which produces а 
current 8% through the condenser circuit for a time д, and let 
$ V, and оопаоу пету 54, be assumed to change sign at the end of 
each interval of time ôt. 

Let 3 A and 5 С be the corresponding changes in A and C, E 
being assumed constant. i 

The energy supplied to the condenser circuit— 

; during one „ 
„ next „„ dt=(V—8V)(- 34) öt. 

Total d one complete period 2 òt 2 5i ôV 3t. 

Ene issipated in ohmic losses during 2 5 t=r (81) 28 r. 

In order that, during each complex period 2 5/ energy may 
be supplied to the 9 circuit, we must have 

di 3V positive. 

And in order that this supply shall make up for the ohmic 

losses, we must have 
di V >т (84). 


Now, 84-20C—=<3A 
and o- 
0 221 
and N 4 (R v) v 
di V= — 


— must be 


. . for a supply of energy to condenser circuit ; 


negative and numerically less than R. 
Supposing M negative, then in practice the second condi- 


5V 
A 


tion is always fulfilled, or A + В would be negative and the 


А 
whole circuit unstable. 


Next, the condition that sufficient energy be supplied to make 
up for the ohmic losses gives 


8$ V т (o iy 


8 
1 3v «1 
1,8A 
— r (iT 1 
G) | 
.. to obtain best supply of energy to condenser clrouit we 
require R very large and r very small, 
Suppose E may be neglected compared with 25 then oon- 
dition becomes | 
"ER 
ô A 


Thus it is possible if Ai is negative and numerically greater 


than r, for the condenser circuit to receive sufficient energy 
during each very small AB oscillation to compensate for 
the energy dissipated in ohmic losses a the овсШабор. 
For largor oscillations, similar but more complicated expressions 
will probably be required. 


CATALOGUES. 


The Electrical Company, Limited, are now issuing a list of 
24 pages entirely devoted to switches, wall sockete, and 5 
plugs. We are particularly struck with the number of 
types which this firm has of switches for electrico lighting installa- 

ns. The most of these are of the Royal bype, and they are ооп- 
structed for wood casing and armoured casing, low voltage and 
high vole. and for indoor use and outdoor use in almost 
innumerable forms. The design of the switch makes ib 
easily applicable to either one way, two-way, or three wa 


switching. The switch is manufactured for voltages as hig 
as 1,000, while the more usual type finds application on 
circuits up to 550 volts, and is s applicable to tramway 


working. The Royal switch, as adopted for outdoor use, is com- 
pletely encased in a porcelain covering, so that ib сап be mounted 
on the wooden poles of an overhead system of distribution. The 
other accessories in the catalogue show evidence of careful design, 
and the customers of the firm will find the diagrams of connections, 
which vas glven ай о end pi ern) of great service when 
connecting up the switch gear for ular purposes. 

The British Thomson-Houston Company, Limited, have sent us 
their pamphlet No. 82, which is a well-illustrated description of 
the electric tramways they have laid down at Sheffield. 

Mesers. Cole, Marchent, and Morley, Limited, forward to us а 
card Шао their slow-speed compound Corliss engine, which 
they are adapting for electric traction work. The illustration is 
of an 800-kw. size running ab 85 revolutions per minute. The 
firm are standardising their engines for speeds of 100, 90, and 80 
revolutions per minute, Ab the first-named прос they have 
standard sizes for 250 kw. and 400 kw. Ab 90 revolutions per 
minute the sizes are 400 kw., 500 kw., aud 600 kw., while at 85 
revolutions engines of 800 kw. and 1,000 kw. are standardised. 


FORTHCOMING EVENTS. 


Turspay, JAN. 8. 
Institution of Great Britain.—At 3 p.m., lecture on 
The Shooting Stars," by Sir Robert Ball. 

Institution of Civil NMingineers.—Abt 8 p.m., ordinary шор 
Papers for discussion are: обои Bridge," by 
Benjamin Hall Blyth, М.А; ''Railway Bridge over the 
Fitzroy River, ab Rockhampton, Queensland," by Mr. Walter 
James Doak, B. E.; and The Niagara Falls and Clifton Steel 
Arch Bridge, by Mr. Leffert Lefferts Buck. 

W EDNESDAY, JAN. 9. 

Institution of Electrical Engineers (Glasgow Section). — Аб 
8 p.m., ordinary general meeting. Paper on The Utilisa- 
tion of Water Power for Electrical Purposes," by Mr. 
R. Fredk. Yorke, illustrated by models. 

of Arts.—Juvenile afternoon lecture by Mr. E. Walter 
Maunder, superintendent of the Solar Department, Green- 
wich Observatory, on Evlipees.” 
THURSDAY, JAN. 10. 

Institution of Electrical Engineers. — Ab 8 p.m., ordinary 

соса meetipg. Faper on ''Capacity in Alternate-Current 

orking," by Mr. W. M. Mordey ; and if time permit, 
«ТЬе Use of Aluminium as an Electrical Conductor, with 
New Observations upon the Darability of Aluminium and 
other Metals under Atmospheric Exposure, by Mr. Jobn B. C. 
Kershaw, F.I.C. 


Fripay, Jax. 11. 


Institution of Civil Engineers.—Ab 8 p.m., students’ meeting, 
Address by Mr. Wilfrid Airy, B.A., on '' Geodesy.” 


SATURDAY, JAN. 12. 
Glasgow and West ef Scotland Technical College Scientific 


Society.— At 7.30 p.m., “ The Education of а Shipbuilder,” 
by Prof. J. Harrard Biles, 
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THEN, 


Those who have dived deeply into the literature 
of any particular subject will have noticed how 
persistent through long years are phrases and para- 
graphs. Up to a score or so years ago text-books 
on electricity were merely new editions of what had 
gone before; whole sentences—nay, whole pages 
remained practically the same in words and in 
position through a century of writers. During the 
past twenty years we have had a new electrical 
literature. It may be interesting to consider briefly 
the state of the subject at the beginning of the 
last century, and every reader can then make a 
comparison with the state at its close. The words 
used by Cavallo in 1782 are as true now as then. 
After a reference to the discovery of the Leyden 
jar, he says: “ Discoveries crowded upon dis- 
coveries, improvements upon improvements, and 
the science ever since that time went on 
with so rapid & course, and is now Spreading so 
amazingly fast, that it seems as if the subject 
Would soon be exhausted, and electricians arrive at 
an end of their researches; but, however, the 
ne plus ultra is, in all probability, as yet at a 
great distance, and the young electrician has 


a vast field before him, highly deserving 
his attention, and promising further dis- 
coveries, perhaps equal ог more important 


than those already made."  Cavallo's knowledge 
was confined to static electricity. There were 
cylindrical and plate machines, Leyden jars and 
vacuum tubes, and a few modest phenomena there- 
from. There seemed to be no idea of pressure or 
potential, or circuits or lines of force. The magnetic 
phenomenon accompanying the electric was for the 
future. That the rapidity of conduction varied was 
known, but Ohm had not promulgated his law, and 
practical instruments of measurement were unknown. 
Grey had experimented, but telegraphy was for another 
century. The knowledge about electric light was 
confined to phenomena of static machines and 
vacuum tubes. The new century was quite early to 
see imported among the tools of the electrician 
modest pieces of carbon. There is not one single 
example of even approximate measurement in any 
of the books of the eighteenth century we have 
seen. Yet Cavallo was amazed at what was known. 
No doubt in pamphlets and in papers before learned 
societies were foreshadowed. the views published by 
Walker in his“ Familiar Philosophy” in 1799. He had 
real ideas about the magnetic circuit and magnetic 
flux, as also about electric circuits, for much experi- 
mental work had been done between 1782, the time 
of Cavalls, and 1799, the time of Walker. At the 
latter period men had come to recognise that signals 
were possible through miles of wire conductor. 
Walker came to the conclusion: „We cannot 
judge of electric motion by its shocks, but 
by its progress through very long conduct- 
ing substances.” He was right in this, 
but wrong when he argued that electricity 
had weight. Of electricity he says: Though, 
Proteus-like, it eludes our grasp, plays with our 
curiosity, tempts enquiry by fallacious appearances, 
and attacks our weakness under so many per- 
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plexing subtleties, yet 16 is impossible not to 
believe it the soul of the material world, 
and the paragon of elements." Galvani made 
his classic experiment with the frog in 1791, and 
the ensuing controversy as to causes led to Volta’s 
discovery of the pile and battery. But, although 
the experiments were commenced at that time, the 
real results and applications belong to the last century. 
And what was there commercial in applied electricity 
at the beginning of the nineteenth century ? The 
lightning conductor, due to Franklin—that was 
all. The difference between “then” and ' now,” 
the wonderful advances during the past century, 
тау be indicated by asking а similar question : 
What is there commercially practical at the end of 
the nineteenth century? Surely it must by the 
historian be termed the electrical age. It began 
with practically nothing electrical; it ends with 
practically everything. | 


THE FORTHCOMING EXHIBITION IN DUSSELDORF. 


Very little information is available with regard to 
the engineering exhibition which is to be held in 
Düsseldorf, but we understand that preparations in 
connection therewith have been progressing steadily 
for some time past. 'Тһе space to be devoted to the 
purpose of the exhibition is & large tract of partly 
reclaimed ground. Ап enormous quantity of material 
has been transferred from one bank of the Rhine to 
the other in the course of the river-diverting and 
channel-deepening operations which have been 
going on in the locality, and this material has 
served incidentally to transform what was formerly 
little better than & vast swamp into a dry, level site 
‘eminently adapted for the purposes of the exhi- 
bition. As regards the exhibition itself, an attempt 
will be made to give it an educational value 
far surpassing anything hitherto attempted. 
Not only will the finished article be shown, but 
also its several stages of manufacture, commencing 
with the raw material. We understand that the 
manufacture and treatment on the spot of heavy 
armour-plates and guns will be included as one of 
the attractions of the exhibition. This is certainly 
a large order, and would, of course, involve a heavy 
outlay of capital; but the show being exclusively 
German, no opportunity is likely to be lost of 
demonstrating to the world the immense resources 
of German industry. Having regard to the above- 
mentioned promised educational value, coupled with 
the garden-like attributes of Düsseldorf itself, it 
needs no prophet to foretell а probable success for 
the exhibition. 


YOUNG MEN. 


This is not a sermon from a Young Men's Christian 
Association, but a criticism of a most misleading 
article in the Times. During last year the Times 
published a series of articles upon ‘‘ American 
Engineering Progress.” These articles deservedly 
received great attention. They were conceived in a 
broad spirit. The information was largely first hand 
and carefully considered, though the conclusions 


did not always commend themselves to those best 
acquainted with the matter in this country. At the 
close of the year two supplementary articles appeared, 
the second of which dealt with ‘ Educational 
Influences.” In it the author has, in our opinion, 
gone completely astray. Because engineering pro- 
gress in the States has been rapid, and because 
most of the concerns are managed by young men, 
he infers that the young men are the cause of the 
progress. They are a result, not a cause; and if the 
critic lives another twenty years, he will find the 
average age of managers increased. It might be 
put as an axiom that all new and progressive 
industries are managed by young men. How about 
the electrical industry in this country? It is a new 
industry, and practically all concerned in it are 
young men. No doubt in the near future Australia 
wil develop an engineering industry, and the 
work will naturally be in the hands of young 
men. The mining industry of the Rand; of 
Rhodesia is in the hands of young men. Educa- 
tion has little or. nothing to do with the matter, 
and, as for that, Britain has contributed its 
proportion of youngsters who control important 
undertakings throughout the world—a good many 
even to America. The American engineering 
progress is due to a variety of causes. That it is 
controlled by young men is due to the fact that 
it is a young industry. The Times writer might 
have referred to Russia as well as China, but 
neither analogy would hold good. He might also 
have enquired how many of these young men 
were British-born or within one generation of 
being British-born, and then, perhaps, he would 
have held a different view as to the British 
parents’ ways in bringing up children. If his 
reasoning was correct, or even approximately 
correct, then there ought to be a retiring age 
for all, even the most successful business men. 
Without entering into the hundred and one 
causes, natural and otherwise, that have made 
the American nation what it is, surely it 
must have struck any enquirer that the men 
who have emigrated from Britain, Germany, 
Scandinavia, Italy, etc., are really picked men, men 
of a go-ahead type; and if there is anything in 
heredity, their children will be go-ahead too, and will 
be educated by their parents somewhat differently 
than if they had remained in their own native land, 
We also believe in young men, but we also believe 
in experience, and have not so little faith in the 
human products of Great Britain as to imagine 
they are inferior to any other race under the sun. 


CORRESPONDENCE. 


*! One man's word is no man's word, 
Justice needs that both be heard." 


THE DENSITY FACTOR. 


Srg,—In my paper on the Development of the 
Density Factor“ forwarded to you, I stated that Aberdeen 
sold only 7:8 unite per annum per £1 worth of main laid. 
I now. find that the anite given in Garcke's Manual " as 
consumed during the year 1899, are for seven months 
only. While not able to give exact I gather from 
later published resulte that Aberdeen really sells over 30 


20 


units per annum per £1 worth of mains laid. I deeply 
regret the mistake, and will be much obliged if you will 
kindly make the correction known.—Y ours, etc., 


North Shields, Dec. 29, 1900. C. TURNBULL. 


THE LATE LORD ARMSTRONG. 


In our last issue we briefly announced the death of 
Lord Armstrong, wbich took place on Dec. 27 at the great 
age of 90. Wm. George Armstrong was tbe son of s 
prominent merchant of Nowessile.on Туре, and was born 
on Nov. 26, 1810. Alter a liberal education he was articled 
to a lawyer in Newcastle, and spent tbe first 10 years of 
his professional life in tbe pursuit of law. His mechanical 
and scientific tastes, however, were so great that even 
during this time a considerable portion of bis energies were 
devoted to the investigation of scientific problems. Amongst 
the first of his notable discoveries was that of the electrifica- 
tion caused in the surrounding air by a jet of steam issuin 
from а boiler. This phenomenon was discovered an 
investigated by the late Lord Armstrong in the 
thirties, and the full description was first publisbed in 
1840. Acting on the information found by experiment, 
a number of bydro-electric machines were built, which 
formed the most powerful means of generating electricity 
then known. In order to work successfully, the steam- 
boiler had to be insulated from the ground, and particular 
shapes had to be given to the nozzles through which the 
steam escaped. In these experiments Faraday took a large 
interest. The next subject which was taken up by the 
then Mr Armstrong was that of hydraulic engineering. 
He was first struck, while on a fishing expedition, with the 
great waste of energy which occurred in the ordinary water- 
wheel. He then experimented with an hydraulic engine, 
which was not particularly successful, but this induced him 
to investigate the applicability of an ordinary cylinder and 
piston with high-pressure water supply. Haviag a certain 
amount of connection with the water authorities in New- 
castle-on-Tyne, he succeeded in constructing for use 
on the town mains the first hydraulic crane. This 
was placed on the quay side, where it attracted 
the attention of a large number of engineers. Amon 
those who inspected this soon after it was егес 
was Mr. Jesse Hartley, of Liverpool, who immediately 
recommended its adoption at the Albert Dock. The early 
hydraulic machinery constructed by Armstrong up to 1849 
was all worked off town water supply. Applications for 
the use of hydraulic cranes in places where the water 
pressure on the mains was not sufficiently high to enable 
cranes to be constructed economically, led to the develop- 
ment of special systems of hydraulic mains being laid and 
provided with artificial heads. Air reservoirs were first 
tried to give the required pressure, combined with a 
certain amount of storage, but these were soon abandoned 
in favour of the hydraulic accumulator, which is always 
used in connection with such work at the present time. 
The first hydraulic machinery designed by Lord Arm- 
. Strong was made in some small works which have 
since developed into the tremendous serles of factories 
now existing at Elewick. 'The business soon required all 
the attention of Lord Armstrong, and he consequently 
gave up his connection with the law. "The next subject to 
which Lord Armstrong devoted his attention was the 
design of guns, and he may justly be considered as the 
father of the artillery in use at the present time through- 
out the world. Up to 1854 there had been few attempts 
made to strengthen guns in order to enable high muzzle 
velocity of projectiles to be obtained. He recognised that 
the ordinary methods of casting guns, or of constructing them 
out of wrought-iron bars bound together, as hed been done, 
was utterly inadequate when heavy charges of powder had 
to be used. The first guns made at his works were accord- 
ingly strengthened by having rings of iron shrunk on while 
hot over an inside rifled tube. In this way this tube was, 
under the ordinary conditions, in compression, and by 
accurately adjusting the diameters of tbe various rings 
а gun was obtained in which all the metal was active 
in resisting the explosive force when the gun was 
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fired. The whole of the patents for the eonstruetion of 
these guns were given by Lord Armstrong to the country, 
and he was in 1859 appointed engineer to the War Office, 
having the rifled ordnance under bis „In 
1863, however, he resigned this position in order to devote 
bis energies to the development of the firm, into which 
Captain Noble bad then been taken as a partner. We do 
not propose bere to go into the further extensions of this 
firm, which has been so eminently successful in supply- 
ing our own Government and also the governments 
of other countries with war stores. We prefer to restrict 
ourselves to the electrical work which Lord Armstrong 
again took up when, owing to he was unable to con- 
tinue to take such an active part in the control of the large 
firm with which his name was associated. The experi- 
mental work оп electricity was carried out їп а 
laboratory constructed by bim in Ма house at 
Rothbury. An account of the experimental work 
done there will be found in a book published by him in 
1897, entitled ‘Electric Movement in Air and Water, 
with Theoretical Inferences.” At that time we reviewed 
the volame in question, which is worthy of the most 
careful study by all experimenters. In his work he took 
up experiments which he had commenced in his early 
career, but had to leave on one side owing to commercial 
interests. Amonget these was the experiment of having 
"two wine - glasses filled to the brim with chemically pure 
water and connecting them by a cotton thread coiled 
up in one glass, and having its shorter end dipped into 
the other. The two glasses were joined up to the electric 
machine, the one containing the coil of thread by a negative 
wire, and the other by a positive connection. On putting 
the machine into full action the coiled thread was rapidly 
drawn out of the negative vessel and deposited in the 
positive one, leaving for a few moments a rope of water 
about Jia. in length suspended between the lips of the 
two glasses.’ 

This experiment, the author contended, was “strong 
evidence of two currente flowing simultaneously in opposite 
directions, the negative being inside the positive.’ His 
own summary of the points which he wished to bring 
forward as the results of experiments are as follows: 
* (1) An intelligent explanation of the water and cotton 
experiment has been offered and its teaching indicated ; 
(2) the duality of electricity, apart from quantitative 
distinction, has been shown to consist largely, if not wholly, 
in difference of direction, the motion being in the one case 
outward and forward, and in the other inward and back- 
ward, as in the smoke ring ; (5) the consolidation of 
brush lines into main channels of conduction, and the 
mode in which they coalesce have been clearly illustrated ; 
(4) pictorial illustrations have been exhibited showing 
electric configuration in various phases, and the per- 
sistency of pattern independent of magnitude has been 
exemplified; (5) the double composition of conducting 
lines has been displayed by fracture ; (6) novel effects due 
to oscillation and secondary action, as well as to modifica- 
tion of induction, have been exhibited ; (7) magnetic or 

uasi-magnetic effects on common dast have been shown; 
(8) examples have been presented of the remarkable corre- 
spondence between some electric figures and living organised 
forme." 

Although always a busy man, Lord Armstrong took а 
large interest in scientific and «engineering societies, both 
connected with the Newcastle district and throughout tho 
kiogdom. Thus he was president of the British Associa- 
tion in 1863, president of the Institute of Civil Engineers 
in 1882, and thrice president of the Institute of Mechanical 
паа поша He was an hon. LL.D. of Cambridge and hon. 
D.C.L. of Ozford. Ап original member of the Iron and 
Steel Institute, he was in 1891 awarded the Bessemer 
medal by tbat body, and the large number of foreign 
decorations which were bestowed upon him attested the 
reputation which his work won for him abread. 

The success as an engineer was due not only to the 
great originality displayed in his inventions, but also to 
the care with which he worked out the details of the 
same. The commercial success of the firm was due to the 
latter cause. It is a curious fact that Lord Armstrong, 
although an inventor, was a strong opponent to the 
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English patent law. Thus while developing the Arms 

gun he conceived, with Sir I. К. Brunel, the idea o 
constructing a wire gun much on tho same lines as 
they are constructed to-day. It was then found that 
the idea had been patented by two engineers, and in 
consequence the matter was drop In other words, 
the who was best capable of developing the 
invention was debarred from so doing, and the perfec- 
tion of wire guns was retarded for a large number of 
years Lord Armstrong urged that the enormous number 
of patents which were taken out prevented rather than 
aided pro His remedy was to abolish the system, 
although he admitted that certain classes of invention 
ought to be made subject to royalties to their originators. 
In Lord Armstrong England loses one of her foremost 
~ neers, and Neweastle-on-Tyne its most prominent 
citizen. 


GROUP-DRIVEN LATHES WITH ELECTRO- 
MAGNETIC COUPLINGS 


The following is an abstract of an article contributed by 
Mr. J. Lówy to the Zeitschrift für Elektrotechnik 


e НЕО 
II... III 


Fic. 2. 
Having regard to the importance attaching to electricity 


asa motive power in modern workshops, it may not be 
without interest to describe an arrangement of lathes which 
seems especially кү for engineering works. With 
respect to the installation described herewith, it was a 
question of adopting the most compact arrangement possible 
for four small automatic turning lathes, it being desired at 
the same time to provide а quick and convenient means 
whereby the individual lathes could be stopped or started 
without complicated switching apparatus The problem 
was solved in the following manner : | 

The four lathes were mounted on а table as shown in 
Figs 1, 2, and à. Upon the board, В, a shaft, W, is 
mounted as shown. This shaft is driven from connter- 
shafting by means of a belt running on the pulley, R; 
but there is nothing to prevent the lathes being driven by 
means of а shunt-wound motor if desired, which might be 
mounted on the board, B, and direct coupled to the shaft, 
W, the motor, of course, being so designed as to main- 
tain constant speed irrespective of the switching in or out 
of individual lathes. To the shaft, W, are attached four 


electromagnetic clutches, K, esch arranged as shown in 
Fig. 4. It will be seen that the electromagnot, E, is keyed 
to the shaft, W. The winding of this magnet consists of 
0:2mm. copper wire. The magnet has 24 poles, marked N 
and S, the necessary exciting current is conveyed to 
its exciting coil in the manner described below. The cast- 
iron core, E, carries a vulcanite ring, I, to which two 
contact rings, т, f, are attached, and on which the 
two contact springs, f, which are connected with an 
electric circuit, bear as shown in Fige 1 and 2. The 
other part of the coupling—namely, that corresponding to 
the stepped pulley on the lathe—is the pulley, w, which is 
seated on the bush, b, with which it is both free to rotate 
and to move in an axial direction. When the electro- 
magnet, E, is excited it strongly айтасы the pulley, w, 
which arranges itself with ite inclined inner surface against 
the it iig nrw bevelled surfaces of the poles, S, 
whereby it is clutched by the constantly revolvin 

portion, E, and carried round by it. Each exciting co 

possesses, inclusive of the contact resistance between the 
contact and slip rings, a resistance of about 
430 ohms. After each coil has been brought up to its 
fall working potential, about 85 volts, each coupling 
takes about 02 of an ampere. The attracting 


force of the electromagnet, E, acting on the palley, so, ів 
80 great that the lathe works well on all loads. The 
method of conveying current to the couplings is shown in 
Fig. 2. The conducting wires enter below tbe table from 
the engine-room through the floor in the workshop, whence 
they are taken to tho pointe on the board, B, marked 
+ and -. The two wires then go through two fuses, 6, 
to two conductors, which run the length of the board, B, 
and to which the branch wires connecting to the contact 
springs are attached. These branch wires are also con- 
nected to the awitches, s, by means of which each lathe may 
be separately switched in or out. The extreme compact- 
ness of the arrangement described will be appreciated. 


THE MAGNETIC OBSERVATORY QUESTION. 


We have frequently referred in our columns to the 
question of public interest involved in the interference 
likely to be set up between electric tramway lines and 
magnetic oheervatorica, The matter has been strongly 
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ventilated in the daily Press, and practically all the writers 
have been in favour of the electric trams, holding that the 
magnetic observatories should be moved to observation 
stations further away from large towns. Ап article on this 
subject appeared in the Times on Christmas Day, and was 
answered on the 26th by Prof. A. W. Rucker, who is so 
eminently connected with pure science and with the ques- 
tion at issue that we take the liberty of reprinting his 
letter in full. It reads as follows: 


Sir,—The communication which appears in your columns 
to-day on Electric Trams and Magnetic Observatories " must 
not be taken as giving an accurate account of the controversy 
to which it refers. 

I begin with the statement that if the rails were perfect 

conductors of electricity, or if they were perfectly insulated 
from the neighbouring ground, there would be no trouble. 
But neither of these conditions can possibly be fulfilled." 
The question is not whether theoretically ‘‘ perfect ” insula- 
tion can be attained, but whether what is ordinarily called 
insulation should be insisted on. Some five or six electric 
railways and tramways originally accepted a clause compelling 
them to insulate their return conductors, amongst them being 
the company which has power to construct tramways in the 
neighbourhood of Kew. The experimental line which has been 
constructed at Kensington for the District Railway has an 
insulated return. It is intended to use a syatem satisfying the 
same conditions whenever the Iuner Circle is run by electricity. 
I believe that I am right in saying that the London County 
Council intend to employ an insulated return for their electric 
tramways. ‘‘ Insulation " in the ordinary sense of the term is 
therefore possible. 

The scientific men who have been working in the interests of 
the observatories have never claimed to dictate how the insula- 
tion is to be secured. The double-trolley system, described in 
your correspondent's letter, was that selected by the adviser of 
the tramway company. Apparently they did not, at that time, 
consider it to be ** undesirable and impractieable." If it is so, 
several other methods of obtaining the required insulation are 
known. They are familiar to the engineer of the District 
Railway and to the adviser of the London County Council. 

When it became evident that electric traction was to be 
developed on а large scale, the question as to the precautions 
to be taken to protect, observatories was referred to the Board 
of Trade. This action was made restrospective, and the com- 
pany which had undertaken to insulate the part of the line for 
which it had then obtained powers became free to argue against 
insulation. It is for the Board of Trade to decide whether the 
cost of insulation is more than the cumpanies should be asked 
to bear, and I will not discuss it. 

When the matter came before the Board of Trade a com- 
mittee was appointed to investigate the amount of the magnetic 
disturbances produced by the tramways. In this investigation 
I took part, and at the special request of the engineers we 
tested, at Stockton, a plan for pretecting observatories 
which they proposed and which did not involve insula- 
tion. Though doubtful as to the success of the plan, we 
finally assented to it, though the same argaments which 
proved that it was likely to be successful proved that precau- 
tions would have to be taken throughout a larger area than had 
at first seemed necessary. The stringent suggested regulation 
as to limiting the potential difference between the ralls and the 
earth to one-fifth of а volt was proposed by the representatives 
of the tramways, not by us, and in agreeing to it we only 
accepted & condition which they had expressed their willingness 
to fulfil, Having first accepted and then abandoned insula- 
tion, they have now found, we are informed, that the method 
of protection which they suggested at Stockton, and the con- 
ditions which they proposed on July 20 last and which were 
accepted by us within a fortnight, cannot be carried out. 

I do not wish to blame them for the delay which has thus 
been caused, but they certainly have no right to blame any- 
body else. It is not correct to say that the maximum” 
(potential difference) was ‘‘suggested by Kew." It was 
suggested by the engineers. Ав to the alleged fact that the 
stray currents from the Central London Railway are producing 
curreuts in the London United Tramways Company's lines, 
which ought to affect Kew, I do not, of course, dispute the fact 
that measurements have been made to which the engineers of 
the company have, in good faith, given this interpretation. I 
will only say that I do not accept the result until I have had 
an opportunity of oriticising the details of the experiment. The 
Kew authorities have offered every facility for experiments to 
test the matter and for the inspection of their records, but on 
every occasion on which a definite date has been fixed the inter- 
view has been postponed at the request of the representatives 
of the companies. 

Finally, your correspondent displays a tender care for the 
interest of Greenwich, which is convenient when Kew is, for 
the moment, the more seriously assailed. I have been for some 
years both a visitor of Greenwich Observatory and а member 


of the committee by which Kew has been controlled, and I 
must decline to discuss their relative importanoe as magnetio 
observatories. 

It is sufficient to say that the work carried on at the two 
places has not been identical, and that the special work of Kew 
must either be destroyed or tra rted to some other place. 
Your correspondent states that it is impossible to produce 
‘t perfect insulation, which із either not ad rem or means that 
it is impossible to produce insulation sufficiently perfect for the 
protection of observatories. 

If this is so, Greenwich is seriously threatened, in spite of 
the fact that the London County Council are pre to 
insulate their tramways. Whether other companies which m 
construct lines within а dangerous distanoe of Greenwich wi 
adopt the same plan I do not know, but I am quite sure that 
under existing circumstances it would be unwise to spend 
money on increasing the magnetic work of Greenwich. 

If the Board of Trade decides that it cannot adequately 
protect the Kew Observatory, the only feasible plan is to 
remove the more delicate part of the work to some isolated 
spot where stray currents аге not to be feared. 

Such а removal would be expensive, and the annual expendi- 
ture involved in maintaining а separate staff, and in keeping u 
a second establishment in an out-of-the-way place, will add 
seriously to current expenses. For this the electric tramways 
ought to pay compensation. 

The defence of Kew is the defence of a branch of selence to 
further which the most enlightened countries in the world are 
willing to found observatories, and to send expensive expeditions 
to the arctic and antarctic regions. It is also the defence of the 
British maker of magnetic instruments, which cannot be tested 
in disturbed situations. 

It is absurd to represent a defence of this sort as mere blind 
5 to а great and growing industry, which I, for one, 

eve will be of the greatest use to town and country alike, 
The question is not whether electric traction shall be developed, 
but whether a small fraction of future dividends is to be spent 
in compensation for the injuries done to science and to a small 
but highly skilled trade, which wants all the support it can get 
if it is not to be killed by German competition. —I am, Sir, 
your obedient servant, 

Dec. 25. ARTHUR W. RUCKER, 


The new facts added by the above letter to the public 
knowledge of the negotiations between the magnetic 
observatory defenders and the London United Tramway 
Company should be carefully read by all electrical engineers 
and by the public. 


ELECTRIC TRACTION ON THE DISTRICT 
RAILWAY. 


Another step in the right direction in regard to the pro- 
posed conversion of the Underground Railway from steam 
to electric motive power bas been taken by Mr. J. S. 
Forbes, the chairman of the Metropolitan District Railway 
Company. Under date Jan. 1 he has issued a circular 
urging that at the extraordinary meeting of the company, 
to be held on the 7th inst, the sanction of the shareholders 
should be given to the raising of the moneys already 
authorised by Parliament for effecting the object described. 
The circular in question runs as follows : 


Sir or Madam,—With reference to the legal notice already 
advertised, the meeting is called under circumstances of а novel 
and exceptional character. 

* 1. The position of the company havin been most adversely 
affected during the last few years by severe omnibus com- 
petition is now even more seriously imperilled by the opening 
of the Central London Railway. That company has adopted, 
as already appears, the rather hazardous policy of uniformity 
of class and fare, disregarding all experience of railways in and 
around London as to the necessity of separate classes of carriages 
and corresponding differences of fare. 

** 2. Concurrently with these influences, the prejudice long 
since arising to the District line, owing to the condition of the 
atmosphere in the tunnels and stations, has been greatly 
Sm pas ec by the imposeibility of maintaining that rigid 
attitude as to the character of coal consumed by the engines 
of the several companies using the railway which was possible, 
and in a certain degree effectual, so long as Welsh smokeless 
coal was plentiful and cheap. As things are now, the position 
is much altered for the worse, and there can be no doubt as to 
the consequent serious prejudice to the income of the company. 

„5. All experience points to the one possible remedy, which 
is the substituting of electrical for the existing locomotive 
traction on the lines of the company within the metropolitan 
area. Under the superintendence of Sir John Wolfe Barry, 
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K.C.B., and Sir William H. Preece, experiments have been 
carried out, with results which confirm the view that with 
electrical traction the atmospheric evils will disappear 
entirely, whilst a more economical and effective working of the 
trains may be secured. 

** Acting upon this conclusion, the Metropolitan and District 
Companies jointly have invited and recelved suggestions and 
tenders or the electrical working of the Inner Circle lines from 
the most important firms connected with that industry. 
These are now undergoing careful examination on behalf of 
the companies, with the view of selecting whichever may 
Appear most effectual and advantageous. It is already made 

ear that the conversion of the railways into electric lines can 
be effected at а very moderate outlay, and in а comparatively 
short period of time. 

'* (4) In view, therefore, of the adverse change in circum- 
stances above referred to, the Board have thought it their duty 
fear call upon the shareholders to allow them to raise the moneys 

authorised by Parliament for effecting the object 
plur Every holder of the company's capital, whether it 
be debenture, tee, preference, or ordinary, is vitally 
interested in this matter, and the Board rely upon such a 
measure of support as will enable them to exercise the parlia- 
mentary powers already granted. 

“A form of proxy ls enclosed herewith, which should be 
signed and posted to the secretary so that he may receive it 


not later 12 noon on Saturday, the 5th inst. —Yours faithfully, | 


«J. 8. Forres, chairman." 


The resolution to be submitted to the meeting on the 
7th inst. is in this form: To sanction the raising of the 
additional capital of £500,000 authorised by the Métro- 
politan District Railway Act, 1897, by the creation and 
issue of new ordinary shares or stock or new preference 
shares or stock, or wholly or partially by one or more of 
those modes respectively, and to authorise the creation and 
issue of £166,000 debenture stock, being the extent of the 
borrowing powers authorised by the Metropolitan District 
Railway Act, 1897, in respect of such additional capital, 
and to authorise the creation and issue of such new shares, 
stock, and debenture stock, at such time, in such amounts 
and manner, on such terms, and subject to such conditions 
as the meeting shall think fit.” 

In connection with this matter, an important statement 
has been made by an official of the British Westinghouse 
Electric and Manufacturing Company to the effect that the 
company’s Bul for providing the electric motors, carriages, 
etc, for the conversion of the Metropolitan and 
District Companies’ lines from steam to electric trac- 
Чоп will be proceeded with, although no intima- 
tion has been given by the railway companies to 
the public that a contract has been made with 
the Westinghouse Company or any other firm. The 
representative of the firm did not say whether his com- 
pany had received a contract, but he intimated that the 
5 must judge of that matter for itself. The company's 

ill is lodged in the Private Bill Office, and is а very com- 
prehensive one, providing for the entire reconstruction of 
the underground and tbe suspension of the railway service 
during tbat reconstrnotion. It also confers power on the 
two railway companies to compel all other companies 
Bang running powers to use electric motors for haulage 
wor 


CHELTENHAM ELECTRICITY WORKS. 


The accounts of the Cheltenham electricity works made 
up to March 31, 1900, have just been issued. We give 
herewith the revenue account, gereral balance-sheet, and 
statement of electricity generated, sold, etc. The prices 
charged are from 54d. to 6d. per unit, on a sliding scale 
based on consumption per kilowatt maximum demand, for 
private lighting ; 5d. per unit for private supply for power, 
etc., and for the public incandescent lamps; £19. 10s. each 
per arc for the first 150, £17. 10s. each per arc for the 
next 50, and £15 œach per arc for all in excess of 200: 


REVENUE ACOOUNT. 


Dr. Generation of Electricity. £ в. d. 
Coal and other fuel 2 . £1,789 16 1 
Oil, waste, stores, eto... ~ 348 9 8 
Salaries and wages . . . . : 8 0 
Repairs and maintenance to buildings 2119 4 
` Ditto machinery... oa rt 19 17 1 
Carbons and ше йош. — а 3116 0 


3.415 6 2 


Distribution of Electricity, 


Salaries and wages 15 10 
Repairs and шараш Mains and 
Services нна E 6113 1 
Ditto house connections 242 10 1 
Ditto sub- stations ͥ 45 9 4 
— 432 8 4 
Public Lamps 
Salaries and wages esee 39117 6 
Carbons, renewals, etc. T 319 19 7 
== 711 17 1 
Rn.... СТРУИТЕ m 25 0 
Rates and бахев .............................. 114 13 8 
— 139 13 8 
Management Expenses. 
Salaries and wages —Eogineer ......... 199 14 9 
Ditto сЇөгЁй..........................е.ә› . 202 19 5 
Ditto collector ..... "re а 10 0 0 
Stationery апа printing — ks 83 15 4 
General charges 94 19 0 
— 691 8 6 
Law expenses F rd 15 12 3 
Special charges—ineurancee... — ы 3011 0 
5,336 17 0 
Less goods sold, ebe... . 8 "re 357 1 1 
4,979 15 11 
Amount carried to net revenue account ..........—. . 3,272 7 4 
£8,252 3 3 


Cr. 

Electric energy ab 6d. per unib £2,255. 17s. Ad.; 
less cash discounts, £57. 188. 24. 

Electric energy ab 54d. per unib. £2. 274. 138. 3d. ; 


£ P. d. 
2,197 19 Q 


less cash discounte, £148. 88. ld. ...................... 2,126 5 9 
Electric energy at 5d. per unit, £114, 23 11d. ; lees 
cash discounts, £5. 14s. 14, .............................. 108 8 10 
Electric energy ab 4d, per unit, £383. 12s. 7d. ; 
cash discounte, £24. 163. lld, . 358 15 8 
Electric energy ab 3d. per un . 102 15 3 
Electric energy sold by contraot........ .. ........ . 48 0 0 
4942 311 
Less robates MC ĩ⅛˙˖w,“Unun ecooseessossssosose Tm 382 5 9 
4,559 18 9 
Pablic lighting A —— =- 3,688 14 1 
Meter rents BM PR TTE T 311 0 
£8,252 3 3 
GENERAL BALANOR SHEET. ; 
Liabilities. £ s.d. 
Capital account—loans received ......................... 85191 0 O 
Sundry creditors : capital account, £2,651. 11s. 6d.; 
revenue account, £682. 18, gd. . — 3333 13 3 
Interest on deben ture sees cssceseossosees 572 5 8 
Loan repayment (£17,200 loan) provision accounb... 219 2 9 
Cash d fund provision account ... ................ .... 1,179 12 3 
ue to breasurer : capital account £3, 125. 
Ов. 2d.; revenue account, £6,535. 2.. 91 ; oub- 
standing cheque, £7. 14s. Ма У 9 667 17 6 
эе ao account capital, £8. 24. “ld. ; revenue, 
c КЕЛД e 8 9 7 
Amound of sinking ung ner ER ERI eva 5,384 7 2 
£105,556 8 2 
Asset 8. £ s.d 
Capital account amounb expended for works.. .... . 90,839 5 9 
Stores in hand: coal, £21. 15s. 104. ; oil, waste, 
etc., £151. 3s. 3d. ; carbone, £383. 135. 9d. ..... 556 12 10 
Sundry debtors for energy to March 31, 1900 ....... 1253 18 9 
Other debtors—goode sold, et 443 15 4 
Balance at debit of net revenue account ........... ... 6,993 18 4 
Electrical engineer's advance account ........ .... д 77 10 0 
Suspense account—revenue ................................. 7 0 0 
Sinking fund investments, n 080; borough treasurer 
(cash at ban), £354. Ta, 9 FCC 5 384 7 2 
£105 556 8 2 
STATEMENT OF ELECTRICITY GENERATED, SOLD, кто 
Unite generare i БОТ. ID deep UN 714 504 
ablic Іашрв ........ .................. . 309,175 \ 
Unite sold | Private consumers .................. 232,209 J 541.834 
Units used in works sub stations, tw . 33 558 
Unite accounted for .. ............... ..... %% . 134 562 
Maximum load (kilowatts) ... .................................... 8 450 
Capacity of plant (kilowatts )))) . eee 800 


Number of public lamps: arc, 212; incandescent, 18, 


ELECTRIC LIGHTING PROVISIONAL ORDERS. 


The following is a complete list of the applications for 
provisional orders deposited with the Board of Trade for 
the pa rliamentary session of 1901 under the provisions of 
the lectric Lighting Аси, 1882 to 1890. 
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Title of Order and Dewription of Area. 


Aberavon Electric L'ghtirg Order. — 
The Borongh of Aberavon. 

Abertillery Electric Lighting Order. — 
The Urban District of Abertillery. 

Alfreton Electris Lighting Ordor.— 
The Urban District of Alfreton, 

Alnwick Electric Lighting O:ler.— 
The Urban District of Alnwick. 

Aunfleld Plain Electric Lighting Or ler. 
The Urban District of Aunfield РІ іо. 

Ashton. in- Makerfield Electric Lighting 
Order. — The Urban District of Ash- 
ton in -Makerfield. 

Aspull Electric Lighting Order. — The 
Urban District of Aspall. 

Atherton Electric Lighting Orler. — 
The Urban District cf Atherton. 

Barry E'cetrie Lighting Order.—The 
Urban District of Barry, 

Benfieldside E'ectric Lighting Order. — 
The Urban District ot Renfieldside. 

B-nwell and Fenham Electric Light- 
ivg Order.—The Urban District of 
Benwell and Fenbam. 

Beverley (Corporation) Electric Light- 
ing Order. — Тһе Municipal Borough 
of Beverley. 

Biratall Electric Lighting Order.— 
The Urban Distriot of Birstall. 

Blackrock (Oounty Dublin) Electric 
Lighting Order.—The Uiben Dis- 
trict of Blackrock. 

Briton Ferry Electric Lighting Order. 
The Urban District of Briton Ferry. 

Bromsgrove Electric Lighting Order. 
The Urban District of Bromsgrove, 
a portion of the Perish of Stoke 
Prior (Finstall) in the Rural District 
of Bromsgrove and a portion of the 
Parish of Bromsgrove, in the Urban 
District of North Bromegrove. 

паси Hill Electrio Lighting Order. 

e JJrban District of Burgess Hill. 

Oannock Electric Lighting Order.— 
The Urban District of Cannock. 

Oarnarvon and District Electric Light- 
ing Order.—-The Borough of Oar- 
parvon and the Rural District of 
Gwyrfai (except such part of that 
district as is situate in tho Island of 
Anglesea). 

Ohesham Electric Lighting Order.— 
The Urban District of Ohesham. 

Oheshnnt Electric Lighting Order. — 
The Urban District of Oheshunt. 

Olydebank Electric Lighting Order. — 

be Burgh of Olydebank. 

Consett Electric Lighting Order. —The 
Urban District of Oonsett, 

Опей Electric Lighting Older. — The 

Burgh of Опей], 

Crompton Electric Lighting Order.— 
The Urban District of Crompton. 
Dalkeith Electric Lighting Order.— 

The Burgh of Dalkeith. 

Dollar Electric Lighting Order.—The 
Burgh of Dollar. 

Dorchester Oorporation Electric Light- 
ing Order, — The Borough of 
Dorchester, 

i-r Electric Lighting Order.— 
The Urban District of Dorking. 


Dungannon Electric Lightiog Order. — 
Tbe Urban District of Dar gannon. 
East Cowes Electric Lighting Order. — 
The Urban Distiict of East Oowes. 


Ebbw Vale Electric Lighting Order. — 
The Urban District of Ebbw Vale. 
Falkirk Electric Lighting Order.— The 

Burgh of Falkirk. 

Faversham Electric Lighting Order. — 
The Borough of Faversham. 

Felling Electric Lighting Order, —The 
Urban District of Felling. 

Foots Отау Electiio Lighting Order. — 
The Oontributory Place of Foots 
Cray and portion of the Urban Dis- 
trict of Ohislehurst. 

Friern Barnet Electric Lighting Order. 
The Urban District of Friern Barnet. 

Frome Electric Lighting Order.- -Tho 
Urban District of Frome and portion 
of the Parish of Selwood in the Rural 
District of Frome. 

Galashiels Electric Lighting Order.— 
The Burgh of Galashiels. 


Name of Promoters. 
The Corporation. 


The Urban District Oounoil. 
The Urban District Council. 
The Northern Counties Elec. 
tricity Supply Oompany. 
The Northern O»unties Elec- 
tricity Sipply Company. 
The Urban District Council. 
The Urban District Oouncil. 
The Urban District Council. 
The Urban District O»uncil. 
The Northera O»unties Elec- 


tricity Supply Company. 
The Urban District Oouncil. 


The Oorporation. 


The Urban District Couacil. 
The Urban District Couccil. 


The Urban District Council, 
George Gordon Bro lie, Obarles 


Steer, end William White- 
house, Eqs. 


The Urban District Oouncil. 
The Urban District Oouncil. 


Eiward Whittred Пуд 
Peterson, Esq. 


The Urban District Oouncil. 
The Urban District Oouucil. 


The Commissioners of the 
Burgb. 
ше fid аде гоа Elec 
city Supply Oompany. 
The cum 0 5 of the 


оаа, 
The Urban District Council. 


Messrs. Orompton and Oo., 
Limited. 

Messrs. Orompton and Oo., 
Limited 


ited. 

The Oorporation. 

The County of Surrey Elec- 
trical Power Distribution 
Oompany, Limited. 

The Urban District Council. 

The 11е of Wight Electric 
Light end Power Company, 
Limited. 

The Urban District Council. 

Tho Commissioners of the 
Burgh. 

The Oorporstion. 

The Urban District Council. 

The Вага1 District Council 
of Bromley (Kent). 

The Urban District Council. 


The Urban District Council. 


The Oorporation. 


Title of Order and Description of Area. 


Goole Electric Lighting Order. —The 
Urban District of Goole. 


Gourock Electric Supply Or ler.—The 


Burgh of Gourock. 


Hampton Electric Lighting Order.— 


The Urban District of Hampton. 

Handsworth Electric Lighting Order. — 
The Urban District of Hande worth. 

Hindley Electric Lighting Order.— 
The Urban District of Hindley. 

Hoddesdon Electric Lighting Order. — 
The Urban District of Hoddesdon. 

Hanley Electric Lighting Orler.— 
The Urben District of Honley. 

Ilkley Electric Lighting Orler. —The 
Urban District of Ilkley and the 
Townships of Middleton and 
Denton, in the Rural District of 
Wharfedale. 

Ioce-in.Makerfield Electric Lighting 
Or. ler. —The Urban District of Ince- 
in- Mekerfield. 

Isle of Thanet (Rural) Electric Lighting 
"Order. —The Parishes of Garling», 
Northdown, and St. Peter Extra, in 
the Rural District of the Isle of 

ji wenig Electric Lighting Ord 

рага g er.— 
The Burgh of Jedburgh. 

Kildare Eleotric Lighting Order. —The 
Town of Kildare and certain adjacent 
Towulands in the Parish and Electoral 
Division of Kildare. 

Lichfield Oorporation Electric Lighting 
Order. — The ону and Oounty of the 
Ойу of Lichfield. 

Llandaff and Dinas Powie Electric 
Lighting Order.—The Rural District 
of Llandaff and Dinas Powis. 


Llangollen Electric Lighting Order. — 


The Urban District of Llangollen. 


Name of Promoters. 
The Urban District Oouncil. 


The Commissioners of the 
Burgh. 

The Urban District Council. 
The Northern Counties Elec- 
tricity Supply Company. 
The Urban District Oouncil. 
The Urban District Oouncil. 
The Urban District Oouncil. 


iie Horswill Gibbings, 
. 


The Urban District Oouncil. 


The Idle of Thanet Eleotrio 
Tramways snd Lighting 


Company, Limited 


Mes-rs. Crompton and Oo., 


Limited. 
The Naas, Ne. 1, Baral 


District Oouncil. 
The Oorporation. 
The Rural District Oouncil. 


The Urban District Council. 


Тнв Oounty or LONDON, 


Deptford Electric Lighting Order.— 
Har Metropolitan of Dept- 


Order, — Portion of tbe Metropolitan 
Borough of Lewisham and the Urban 
District of Pen 


ge. 
Marylebone Electric Lighting Order. — 


The Metropolitan Borough of St. 
Marylebone. 

Marylebone Electric Lightin 
Order.—Tho Metropolitan Boroug 
of St. Marylebone. 


Stoke Newington Electric Lightiog The 


Order.— The Metropolitan Borough 
of Stoke Newington. 


Lyndburst Electrio Lighting Order.— 


The Parish of Lyndhurst. 


Macclesfield Electric Lighting Order. — 
The Borough of Macclesfield. 

Macclesfield Electric Lighting Order. — 
The Borough of Macclesfield, 

Melrose Electric Lighting Order.— 
The Bargh of Melrose. 

Midland Electric Power Distribution 
and Lighting (Extension) Order. — 
The Urban Districts of Perry Barr, 
Tettenhall, Lye and Wollescote, 
ani Stourbridge, and the Parish 
of Great Barr, in the Walsall Бага! 
District. 

Mitcham Electric Lighting Order.— 
The Parish of Mitcham. 

Mountsiu Ash Electsic Lighting 
Order — The Urban District. of 
Mountain Ash. 

Neath Oorporation Electric Lighting 
Order.—The Borough of Neath. 

Neath Rural District Electrio Lighting 
Order.—The Rural District o 
Neatb. 

Nesth, Briton Ferry, апа Aberavon 
Electiio Lighting Order. — The 
Manicipal Boroughs of Neath and 
Aberavon, the Grban District of 
Briton Ferry, and portion of the 
Rural Dietrict of Neath. 

Newbury Electric Lighting Order.— 
The Borough of Ne@bury. 

New Hunstanton Electric Lighting 
Order.—The Urban District of New 
Hunstanton. 

Northfleet Electric Lighting Order. — 
The Urban District of Northfleet. 


The Oounty of London and 
Brush Provincial Electric 
Lighting Oompany, 
Limited. 


Lewisham and Penge Electric Lighting The Lewisham and District 


Electric Supply Oompany 
Limited. 


The Marylebone Electric 
Supply Company, Limited. 
The Corporation. 


North Metropolitan 
Electrical Power Distribu- 
tion Company, Limited. 

The Lyndhurst Electric 
Lighting and Traction 
Company, Limited. 

The Oorporation. 


The Electrical Power Distri- 
bution Company, Limited. 

Messrs. Orompton and Oo., 
Limited. 

The Midland Electric Oor- 
poration for Power Distri- 
bution, Limited. 


The Rural District Oouncil 
of Oroydon. 

The Urban District Oouncil. 

The Corporation. 

The Rural District Council. 


The Electrical Power Distri- 
bution Company, Limited. 


The Urban Electric Supply 
Oompeny, Limited. 
The Urban District Oouncil. 


The Urban District Council. 
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Title of Order and Description of Area. 


Northwood and BRuislip Electric 
Lighting Order.—The Parish of 
Ruislip, in the Rural District of 
Uxbri ge, and то» of the 

srishes of Watford (Rural) and 
ick mansworth (Rural), in the Rural 
District of Watford. 

Norton Electric Lighting Order. — The 
Urban District of Norton. 

Oban Electric Lighting Order, — The 
Burgh of Oban. 

Pickering Electric Lighting Order.— 

e Urban Distriot of Pickering. 

Pokesdown Electric Lighting Order.— 

The Urban District of Pokesdown. 


pouty price Electric Lighting Order.— 
The Urban District of Pontypridd. 

Pudsey Electric Lighting Order.— 
The Borough of rond 


Rhondda Electric Ligh Order. — 
The Urban District of Rhondda, 
Rickmansworth Electric Lighting 
Order.—The Urban District o 
Rickmansworth. 
Ripon Electric Lighting Order. —The 
ity of Ripon. 


Rishton, Great Harwood, and Olayton- 
le. Moors Electric Lightin Order. — 
The Urban Districts of Rishton, 
Great Harwood, and Olayton.le- 
Moors. 

Ross Electric Lighting Order.— The 
Urban District of Ross. 

Roundhay and District Electric Light- 
ing der,—The Township of 
йау, in the Rural District of 


Ro ов Electrio Lighting Order.— 
he Urban District of Royton. 
St. Austell Electric Lighting Order.— 

The Town and Parish of St. Austell 
and the Urben and Rural Distriots 
of Bt. Austell. 

Shildon Electric Lightin 
Urban District of Shildon and East 
Thickley. 

Sittingbourne Electric Lighting Order. 
The Urban Districts of Bitting- 
bourne and Milton-next-Sitting- 
bourne. 

Skipton Electric Lighting Order. —The 

rban District o кы 

Standish. with Langtree leotric Light- 
ing Order.—The Urban District of 
Standish with- Langtree, 

Stratford-upon-Avon Electric Light- 
ing Order. ii Borough of Strat- 
ford-upon- Avo 

Teddingto n Electric Lighting Order. — 
The Urban District of Teddington. 

Teddington, Hampton, Hampton 
Wick, and Hem Electric Lightin 
Order.—The Urban Districts о 

Hampton, Hampton 

d Ham, 

Thornhill Electric Lighting Order.— 
The Urban District of Thornhill, 

Todmorden Electric Lighting Order.— 
The Borough of Todmorden. 

Tredegar Electric Lighting Order.— 
The Urban District of Tredegar. 

Trowbridge Electric Lighting Order.— 
The Urban District of Trowbridge. 

Ware Urban Electric Lighting Order. 
The Urban District of Ware. 

Warwick Electric Lighting Order.— 
The Borough of Warwick. 

Waterford Electric Lighting Order.— 
The Borough of Waterford. 

Wellingboro " (Publio Purposes) 
Electric Lig Озе. АЕ ,—The Urban 
District of Wel 

Wellington (Salop) 1 m Lighting 
Order.—The Urban District of 

Wellington (Salop). 

Whitley and Monkseaton  Eleotrio 
Li hting Order.—The Urban Dis- 

ct of Whitley and Monkseaton. 

Widnes Electric Lighting Order.—The 
Borough of Widnes. 


Wisbech ration Electric Lighting 
Order.—The Borough of Wisbech. 
Oorporation Electric 


Peer, 
tng О Order,—The Borough of 


Worsley су ее onion Order.—The 
Urban District of 


Order. — The 


Name of Promoters. 


The Northwood Electric 
Light and Power Com- 
pany, Limited. 


The Northern Counties Elec- 
tricity Supply Oompany. 
The Oommissioners of the 

Burgb. 
The Northern Counties Elec- 
a ompany. 
The 5 apnd Poole 
Electricity Burply Oom- 


, Limited 
The rban District Council. 
The Oorporation. 
The Urban District Council. 
The North Metropolitan 
Electrical Power bu. 
tion Company, Limited. 
The Oorporation. 


Oharles Ohadwell, Esq. 


John Parker, Esq. 

The Roundhay and District 
Electric Lighting Oom- 
pany, Limited. 


The Urban District Ooancil. 


The 8$. Austell and District 
Electric Lightin and 
Power Compeny, Limited. 


The Northern Oounties Elee. 
tricity Supply Company. 


The County of Kent Elec- 
trical Power Distribution 
Oompany, Limited. 

The Urban District Couneil, 


The Urben District Oouncil. 
The Oorporation. 


The Urban District Council. 


The Richmond 
Electric Light 
Oompany, 


(Surrey) 
and Power 
ited. 


The Northern Counties Elec- 
tricity Supply Company. 

The Corporation. 

The Urban District Oouncil. 


The Urban District Council. 


The Urban Distriot Oouncil. 

The British Electric Traction 
Company, Limited. 

The Corporation. 


The Urban District Oounoil. 
The Urban District Oouncil. 


Alan George Robson, Athol 
Wilson Dixon, and Joseph 
Alexander Jeckell, Esqs. 

The Oorporation. 


The Oorporation. 
The Oorporation. 


The Urban District Oouncil. 
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QUESTIONS AND ANSWERS. 


Under this heading we insert questions and answers 
of a practical character relating to central-station work, 
tramway work, or construction work; and for each suit- 
able question offer one shilling, and for the best solution 
of any question we offer ten shillings. We also give 
Jive shillings for every other answer we print. The answers 
to any question should be sent within 10 days after the 
question has appeared. We would call the attention of 
those sending in answers to the fact that the neatness of 
any sketches (which must be in ink) sent in is considered 
when marking tbe relative values of these answers. All 
formulse should be carefully written to prevent mistakes as 
to symbols, and all loose sketches should be signed by the 
author. The matter must be written on one side only of 
the paper. Questions may be sent at any time. 


QUESTIONS. 

559. Describe what you oonsider to be the best arrangement of 
staff for a combined traction and lighting station with a 
maximum output of 1,500 kw.—4A. B. 

940. Is there any advantage in driving gas-engines by specially 
prepared gas instead of by ordinary gas used for lighting 
purposes? Compare the two methods. T. C. 


ANSWERS. 

Question No. $535.— How can the Thomson- Houston and similar 
meters be adjusted without either breaking the seals on 
алны magnets or altering the position of the 
co 

Best Answer to No. 555 (awarded 103. ).—The only way 
vo adjust wattmeters of this class without breaking the 
magnet seals or altering the position of the coils, is by 
altering the resistance of the shunt circuit. In the 

Thomson meter this is best done by adding or removing 

wire from the non-inductive resistance contained in an 

envelope at the back of the meter. The wire on this 
resistance in all sizes of meters has а resistance of 18:2 ohms 

per yard, and as this resistance forms a certain fixed 
horion of the shunt circuit of the meter, the amount to be 
added to or taken from (added to if the meter is fast) can 
easily be calculated for a given percentage error of the 


10 
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meter. For example, а 100-volt 10-ampere T..H. meter 
has а total shunt resistance of 3,195 ohms, and of this the 
non-inductive resistance takes 2,400 ohms, or practically is 
0-75 of the whole. Therefore, to make a 1 per cent. 
difference in the meter, the N I.R. must be altered by 
133 per cent. A very convenient way of adjusting this 
resistance is to have one of the pressure mains fitted with 
an ordinary tie-clip, and after measuring off what is 
thought to be the right amount of wire, bare it, and clip in 
tie-clip and test the meter again. This saves time, as there 
is no need to cut off the wire and make a soldered joint 
until the right place is found. The bare trial places can 
easily be insulated with a bit of silk tape and she 

The following table gives the average proportion which 
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the N.I.R. forms of the whole shunt resistence in the most | and magnet. Ву this method the spead of the meter 


generally used sizes of T.-H. meters: 
Value of N.I.R. in terme 


Volte Amperes of total resistance. 

100 I/ agonists 0 762 
˙ĩ oan 25 99999»904009 „ „ „ „„ „ о» э”. 0 748 

ee жже, 0 ͤd?ͤͥ: РУТЕ 0:653 

эз )))) ЫА ЫЫЫ; 0 675 
rer ze ) КЫЕКЫ» 107870 

үр eder „„ О” жыша ашк nus is 0 889 

We Сга 9B. сылы s oti а nce адаы 0:887 

PU. экеге / нол ос не 0 840 
6 ТӨ. аа ырады 0 858 


In all other motor meters, and in tbe Aron wattmeter, 
there is a coil or bobbin of wire which takes the place f 
the N. I. R. of the T.-H. meter, and which in the same way 
forms а certain proportion of the total shunt resistance. 
The following curve, showing the percentage alteration to 
be made in this coil to give 1 per cent. variation of the 
meter when the coil forms certain fractions of the total 
abunt resistance, may therefore be found useful. —H. R. М. 


Answer to No. 585 (awarded 68.).— The conditions of 
this question are rather exacting, and sre in oppoeltion to 
the usual practices of adjusting Thomson-Houston meters. 
The first and most important method of altering the speed 
of a Thomeon-Houston meter with a given load is by 
moving the magnets, M M. If the speed is to be increased, 


— — — — 


Diagram of Connections of the Thomson - Houston Meters. 


they are moved towards the centre of tbe disc, and con- 
trary if a reduction of speed is required. This cannot be 
accomplished without breaking the seals, so this metbod 
is not possible. The question also stipulates that the position 
of coils is not to be altered, which will refer to coil C, the 
compounding or starting coil, whose function is to assist 
at starting and light loads. The resistance coil, R, in series 
with tbe armature and starting coil could be increased or 
decreased in resistance so tbat more and less current would 
flow through the armature, and so regulate the speed, but 
this seems also to be contrary to the conditions of the 
question. The brush friction could be increased a little, 
which would tend to reduce the speed at low loads, but 
against this we should have the trouble of sparking. The 
only solution which suggests itself is to heve а small short- 
circuiting device for one of the magnets (see sketch), whose 


Rod View o Controlling Magnet. 


position could be adjusted by means of the screw, A; by 
altering the position of this on the magnet a certain range 
of adjustment could be obtained. If the speed was 
increased too much by having the screw, A, down on the 
magnet, small brass washers could be inserted between A 


could be increased to any amount, but it seems to be 
impossible to redace the speed without breaking tbe con- 
ditions of the question. In the writer's experience, new 
Thomeon-Houston meters run slow at low loads, which 
gradually adjusts itself on circuit; after a time there is a 
n d to run fast as the magnets lose their magnetism.— 


Answer to No. 333 (awarded 53. ).—The necessary adjust- 
mente to correct an inaccurate Thomson-Houston meter 
depends on the form of the error in the meter curve. This 
may show a nearly constant + or — error, or more probably 
a larger error at small currents than at otber parte of the 
we The law of the meter may be investigated as 
ollows : 


Let А = series coil or main circuit curront ; 

V = potential difference on shunt ; 

w = Speed of armature ; 

a=constant depending on windings, etc., of series 
coil ; 

b= constant depending on windings, etc., of arma- 
ture ; 

c= constant depending on windings, etc., of starting 
coils ; 

ғ = constant depending on friction of bearings, 
brushes, and train ; 

F- constant depending on brake field. 


Then Driving torque = a b A V cb Vi; 
Retarding torque = f? w+r. 


For steady motion, a b A V+cb У? = /? bfr. 


Now, if the bearing and brush friction is exactly com- 
pensated for by the atarting coil torque, 


cb Vier and ab AVV: ш; 


A у= v. 
a b 

Tbus the speed of the meter is directly proportional to the 
energy put through it. If the error is not uniform, it is 
probably because b c V? is not equal to r. If the meter 
under-registers at small currents, the pivot sbould be 
examined, cleaned, and oiled if necessary, and the com- 
mutator cleaned and brushes examined to see that they 
are not bearing too heavily. These should be adjusted so 
that the meter will not run on the sbunt even when 
subjected to vibration, but will start well with & ampere. 
Finally, the starting coils should be examined to see that 
they are correctly joined up to assist the series field. 

If the meter over-registers at low currents, tbe brushes 
should be tightened in order to increase r, as the retarding 
torque is obviously too small in this case. Great care 
is necessary to see that the small nuts holding the 
brusbes are left quite tight, as otherwise they very soon 
work loose and may allow a brush to lose contact with 
the commntator, thus stopping the meter. Finally, to 
correct a uniform error without transgressing the con- 
ditions laid down in the question, all that is necessary in 
to increase or decrease the shunt resistance (by a percentage 
equal to the percentage error) by winding wire on or off 
the inductionless resistance to be found at the back of the 
meter. This resistance for a 100-volt meter is of about 
30,000 ohms value. Thus if 4 meter were 5 per cent. 
high, if would be necessary to increase the total shunt 
circuit resistance by 5 per cent. By suitably combining 
the above adjustments it is possible to get a practically 
straight line law from about ‘6 ampere upwards in the 
case of a five-ampere meter.— E. M. 


Question No. 354.—An output of 2,500 h.p. has to be trans- 
mitted from a power station to a chemical works two miles 
away. The load is a continuous one night and day. The 
works generate three-phase alternating current, with 2,000 
volts between adjacent wires, and the pressure at the 
chemical works is required to be 200 volts. Investigate 
what is the most economical voltage for transmission with 
underground cables. 


Answer to No. 334 (awarded "7s. 6d.).—A three phase 
system with 2,000 volts between adjacent wires gives 
1,150 volte, approximately, difference of E.M.F. in any 
one phase. There are practically only two methods of 


or, 
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transmitting the power to be considered. The one would 
be to transmit at the generated voltage and transform 
down from that to the required 200 volts. This involves 
a heavy outlay in the first case for mains capable of carry- 
ing the large current at 1,150 volte pressure. The other 
way would be to instal transformers at the generating end, 
to raise the pressure to, say, 15,000 volts, and then to 
transform down again to the required pressure. Thus we 
have, on the one hand, the difference in cost between mains 
to carry 1,500 amperes at 1,150 volts, and those for 100 
amperes at 15,000 volte. To set against this we have the cost 
of а bank of transformers at the generating end and an extra 
cost for traneformers at the receiving end, So far we have 
only mentioned initial capital outlay, but there is another 
factor of great importance, particularly as the load is a 
constant one, This is the unavoidable loss in transmission. 
In the case of direct transmission we have the C? R losses 
in the mains and the transformer iron and other losses at 
the consuming end of the system. With the step-up 
transformers we have an extra transformer loss at the 
generating end, and probably higher transformer loss at 
the other end, owing to the higher ratio of transformation. 
The С? R loss in the mains would be probably equal in 
both cases. We must also consider that by raising the 
pressure we are running a greater risk of breakdown than 
is incurred by transmission at generated pressure. These 
are the main points upon which the question must be 
decided. In the absence of knowledge of local conditions, 
it is difficult to give even approximate figures. If overhead 
transmission be available, the cost of mains for the two 
systems is almost in direct proportion to the weight o! 
copper—+.¢., an inverse proportion to the voltage employed. 

With underground transmission the higher tension used 
would involve proportionately higher insulation on tho 
cable. In both cases we should use a common return, and, 
hence, have four wires, making a total length of cable of 
eight miles. Assuming the cost of lead-covered armoured 
cable to carry 1,500 amperes at, say, £850 per 1,000 yards, 
we have a total cost of cable of something like £12,000. 
The extra high-tension cable for 100 amperes might cost 
£170 per 1,000 yards, or practically one-fifth of the cost 
of the other. We have something over £9,500 as the 
difference in first cost of the underground cable, and we 
must balance this against the cost of high-tension trans- 
formers for 1,800 kw. to step up from 2,000 to 15,000 
volts. As the transformers are always worked at maximum 
efficiency, they ought to give out 97 per cent. of the power 
recoived by them. | 

With overhead transmission the difference in first cost 
of wires would be still more pronounced. The figures 
given are probably rather wide of what would be actually 
obtained, if one Duos more of tbe conditions and pro- 
bable cost of laying underground mains as compared with 
the erection of overhead conductors. From the assump- 
tions made above, however, the advantage would seem to 
lie decidedly in favour of transformers and high-voltage 
transmisslon.—F. Н. C. 


Answer to No. 384 (awarded 1з. 6d.).— There are two 
methods to be considered: (1) to transmit at 2,000 volts 
and so save the cost of transformers ; (2) to transform up 
and transmit at the most economical voltage, and so save 
in the eost of the line and in efficiency of transmission. 

It is necessary to find the most economical line for 
case 1, and the most economical voltage and line for case 2. 
Lord Kelvin has shown that the most economical line is 
such that the annual cost of the energy waste in 16 is equal 
to the interest on the money spent on it. As a rule, such 
lines are carried overhead, and it is only necessary to 
eonsider the weight of copper; but in this case the coat 
of insulation may exceed that of copper, and as the weight 
of insulation is not proportional to the weight of copper, 
the question becomes rather complicated. It is impossible 
to apply Lord Kelvin's formula, but by a series of curves 
an exact solution can be arrived at; 2,500 h.p. equals 
1,860 kw., or 680 kw. per circuit, and at 2,000 volts this 
means 510 amperes in each cable. One penny per kilowatt- 
hour will probably be not unreasonable for a continuously 
loaded station like this, giving £36. 10s. for 1 kw. for one 
year. We will assume rate of interest to be 5 per cent. 


Case 1.—1f we plot two curves with the same axes, one 
showing the interest on the cost of six miles of cable of 
various sectional areas and the other showing the watts 
lost in six miles of the same cables at 510 amperes, these 
two curves will cross, and at the point where they cross 
we bave, by Lord Kelvin's law stated above, the maximum 
economy, Fig. 1 shows these curves. The prices of the 
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cables are, and also of those considered later were, tako | 
from a cablej|catalogue, but in some cases where t. 
catalogue did nov gu ler euuugB they were estimated by 
considering the sectional area of the copper and of the 
insulation. The cable is insulated with rubber whose 
radial thickness in inches is ½ of the working pressure 
in volta, taped, vulcanised, braided, and soaked in preserva- 
tive compound. If cable is one square inch area, resistance 
of six miles equals 0255 ohm and waste equals 24:5 kw., 
cost per aunum equals £895 For all other sections the 
cost per annum is inversely proportional to the ares, and 
is represented by a rectangular hyperbola, We see from 
Fig. 1 that the best cable is one of 1:4 square inch section, 
and that the interest and the energy lost would each be 
equal to £600 per annum. 
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Case 2.—We must now plot curves showing the interest 
on six miles of cable of various sections for 4,000, 5,000, 
6,000, 8,000, and 10,000 volts respectively, and also curves 
showing the annual cost of enezgy lost when transmitting 
at thesé voltages. Fig. 2 shows these curves. Thec 
point of each pair of curves shows the best size of cable 
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for that voltage and the total annual cost. We see at once 
that there is not much to choose between 5,000, 6,000, and 
8,000 volts, but that 4,000 and 10,000 are much more costly. 
So far we have assumed that the cost of laying is indepen- 
dent of the weight of the cable; but as- is not quite 
correct, 8,000 will be the most suitable voltage. The 
figure shows that the total cost will be £680 per annum, 
but to this we must add the loss in the transformer. 
Allowing 1 per cent., this also works out at £680. Trans- 
mission at 2,000 volts is therefore more economical by tho 
cost of the transformer, plue £160 per annum, less a 
small amount for increased cost of laying the heavy 
mains.—J. W. 


[N.B.—The above answer proceeds on the right line, 
but the limite are not well chosen. The transformer losses 
would be more than 1 percent. The chief points, how- 
ever, are that 5 per cent. interest is not sufficient to allow 
in company work, and that for a 24 hours’ load the cost of 
energy is under 1d. per unit.— E. E. F.] 


LEGAL INTELLIGENCE. 


THE CHLORIDE ELECTRICAL STORAGE SYNDICATE, 
LIMITED, AND THE CORPORATION OF KING'S LYNN. 


The award in the arbitration between the Chloride Electrical 
Storage Syndicate, Limited, and the Corporation of King’s Lynn, 
which was heard on Dec. 4 last, has now been made. The 
arbitrator has ordered the Corporation to pay the syndicate the 
sum of £100, and also to pay their coste and the costa of the 
arbitrator. The smount claimed by the syndicate was £301. 
ls. 7d., the principai part of which represented labour expended 
in erecting the storage batteries ab the electric lighting station of 
the Corporation, it being claimed by the syndicate that they were 
entitled to charge for all labour under the daywork scale in the 
schedule of quantities, in addition to the prices quoted for 
material ; the contention of the Corporation was that such prices 
included all necessary labour. The arbitration was appointed by 
the preeident of the Institute of Civil Eogineers оп the application 
of the syndicate, the Corporation appearing under protest on the 
ground that the matter was nob one within the jurisdiction of the 
arbitrator, but one on which the decision of their engineer wae 
intended by the contract to be final. 


— — 


COMPANIES’ MEETINGS AND REPORTS. 


BRITISH ELECTRIC STREET TRAMWAYS. 


On Monday the statutory general meeting of the sharebolders of 
the Company was held ab the Hotel Cecil, Strand, W.C., under 
the presidency of Sir J. Kenneth Mackenzie, Barb., the chairman. 

The Chairman said the directors had called a statutory meeting 
of this Company во soon after allotment, апа so well within the 
four months allowed by the Companies Acts, ia order that they 
t lay before the shareholders ita exact position, notify them 
of the important concessions they had been able to obtain from the 
vendors, and give them some brief idea of its prospects. The 
prospectus differed from the generality of such documents, and 
was somewhat florid in ite tone generally. But it called the 
attention of the public to the advantages of electric traction 
generally; ib pictured the happy condition of affairs which would 
result when electric tramways became general in this country; ib 
called attention to the various patente that the Company owned, 
and the multitude of improvements that would result were they 
to be adopted generally. Undoubtedly а great future lay before 
the Company. It must walk before іо could run, and for the 
present it must feel its way till 10 stood firmly upon ite lege. 
An important matter to mention was thab Mr. Thomas Parker had 
consented to accept the foe of £300 per year as consulting engineer 
to the Company, instead of the £500 per annum provided by the 
firsb contraco made with him, and also to forego the sum equal to 
one-tenth of the dividende paid to the shareholders by way of 
commission over and above hia salary. Mr. Parker thought he 
could be of much more service to the Company by haviag a freer 
hand as consulting engineer for the Midlande district than by 
remaining on the Board as a director only, and he would thus con. 
tinue to act for the Company in the same way as would Sir William 
Preece and Major Cardew, their consulting engineers and elec- 
tricians. The vendor company had now consented to allow the 
shares received by them in pard payment of the purchase money 
to be deferred as regarded dividends until a dividend of 5 per 
cent. had been paid upon the shares publicly eubscribed &nd paid 
for ; and, furthermore, they had agreed to allow the Company to 
retain £70,000 shares in its hands, and which would only be 
released to the vendors pari passu ав and when the remainder of 
the Company's capital was issued. This was а very important con- 
cession to have obtained. He had connected himself with the largest 
new electrical railway schemes now before Parliament in order to 
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influence business for the Company, and if everything went well 
F that. In conclusion, 
the Chairman moved that the agreement with Mr. Parker, referred 
0 pres Ponos convening the meeting, be approved and ratified 

yt peny. 

. motion, which was unanimously 
ag to. 

Mr. Lookyer said he and certein other sbareholders had teken 
shares in the Company on the strength of the name of Sir William 
Preece, but he since found out that Sir William Preece had 
very little to do with the Company. He then read a letter from 
Major Cardew addressed to Sir Kenneth Mackenzie, in which he 
denied that his firm, Preece and Cardew, had any official connec- 
tion with the оша 

The Chairman, in reply, said that the public subscriptions to 
the Compeny brought in nearly £70,000, апа the shares teken b 
the vendors brought the total to nearly £270,000. With 
to what Mr. Lockyer had said, he did not think that gentleman 
was quite right in reading a private letter from uis old friend 
Major Cardew to himself Major Cardew, it was true, wrote him 
thab letter, but he (the chairman) called on him the following day 
and the matter was explained. The Company did receive a proper 
letter from the firm of Preece and Cardew agreeing to act as their 
consulting engineers. After the question was in the manner 
shown by the letter read, he and Major Cardew had a long talk 
over it, in which he pointed out that the appointment of that firm 
as consulting engineers placed no responsibility upon them in 
regard to the prospectus; id was simply an intimation that the 
Company's work would be placed in their hands. There was a 
perfect understanding on Ње eubject when he left. 

А meeting of the Founders Syndicate, Limited, was then held, 
when Sir Kenneth Mackenzie who again presided, remarked that 
the shareholders were practically the same as in the company 
whose meeting had just been held, and there was no further 
intimation to lay before them at present. 

The proceedings then terminated. 


LONDON ELECTRIC OMNIBUS. 


The fourth ordinary general meeting of the Compeny has been 
postponed for a week owing to a sufficient number of shareholders 
bo constitute a quorum поб present on Monday last, the day 
originally fixed for the meeting. Іо moving the adjournment of 
the meeting on Monday, the Chairman (Lieutenant-Colonel T. T. 
Turnbull) eaid a number of replies had been received to the 
circular send out by the Board, and it was probably owing to that 
fact that more shareholders had поб attended. 

The circular in question stated that the directors were of 
opinion that electricity as applied to street traction, except as 
regarded tramways, had nob been sufficiently developed to 
warrant their advising the shareholders to experiment further 
with it. The automobile car had become an accomplished fact. 
The directors had every reason to believe that a type of street car, 
to carry 14 ngers, could be ured, which would be more 
suitable for London streets, аб an inclusive price of not more than 
£450 each, 20 of such street cars being considered a sufficient 
number with which to start business. e order for these cars 
would be conditional on the makers' guarantee, and а running 
test of one or two of the cars for at least 30 full working days 
consecutively being tatisfactor y. If a sufficient number of the 
shareholders assented to the suggested scheme, the directors would 
propose that this Company should be wound up voluntarily with 
a view to reconstruction, and that a new company should be 
formed to acquire and work the undertaking of the present Com- 
pany, the capital of the new company to be £100,000, divided 
into 100 ehares of £1 each, credited with 15s. paid up thereon. 
The members of the present Company would be entitled to receive 
in reepect of each fully.paid share now held by them one share in 
the new company, credited with 15s. paid up thereon, the sum of 
2s. 6d. per share in the new company to be forthwith called up, 
and d balance of 2s. 6d. per share to be called up as and when 
required. 


MAXIM ELECTRICAL AND ENGINEERING EXPORT. 


The second annual general meeting of this Company was held 
on мо аб the offices of the Company, 65, 66, aud 67, Grace- 
Btreeb, E. C. 

Мг. Jules de Moray (the chairman), who presided, said there 
was a very valuable addendum to the certified accounts by the 
auditors under the heading of open contracte, showing profits on 
orders in hand with which they started the new year of £3,704. 
12а 7d., which would be realised in the course of the next few 
months. Since the closing of accounts on Nov. 30 the activity 
in their engineering department had been such that they had 
recelved firm orders for the sum of £3,930, and they had 
sent in their tenders for £21,510 worth of work, and as 
a good deal of these tenders were for goods of their 
own specialities, they must secure a fair share of them. 
Tbe Chairman then referred to another department of their busi- 
nees, which, for simplification, they termed '* Wheeleries.” These 
productions had been received with favour. They had supplied 
them to the Board of Trade, Government railways in Auetralia 
and New Zealand, and orders were in hand for New South Wales. 
There were excellent chances of an important trade in that direc- 
tion. They had only shipped 6,368 lampe, but tha» number might 
have been largely increased if the Hiram 8, Maxim Corporation 
had been ready for them. He was informed that the Hiram 
S. Maxim Corporation were now prepared to give them 


THE ELECTRICAL ENGINEER, JANUARY 4, 1901. 


29 


pb deliv of a very superior lamp. They were send. 
ng oub a trial shipment to an Australian corporation with 
а tender and а cable code for them to order 10,000 lamps per 
annum for three years, which they hoped to secure, while they 
were in treaty with several agente at different porte to take from 
5,000 to 30, lamps per annum. In the coming year this would 
be done, and an important business would result. In addition to 
the Maxim incandescent lamp, they had in active progress the 
production of an arc lamp that for price, efficiency, and simplicity 
would beat anything hitherto known to the electric world —it was 
. & combination of two American and one English patents, and 
their emissary was now in the States arranging for the amalgama- 
tion of those patent rights, while some 1, lamps were in active 
manufacture in this country. He expected that they would soon 
pub an arc lamp on the market that would „ revolution, 
and must secure the bulk of the arc lamp e. 


UNITED RIVER PLATE TELEPHONE. 
The directors of the United River Plate Telephone Company, 


Limited, announce an interim dividend on the ordinary shares ab 


the rate of 5 per cent. per annum for the half-year ended Sept. 30. 
MÀ 


CONTRACTS FOR ELECTRICAL SUPPLIES 


. w =. 


CONTRACTS OPEN 


).—The Municipality invite tenders for the 


Asuncion (Paraguay 
атанса of the electric light in the town. Tenders by Jan. 16, 
Colme.—The Electrical Committee invite tenders for various 
plant. Tenders by Jan. 19. 


columns. 


Derby.—The Tramways Committee will shortly advertise for 
lans for new offices to be erected in Victoria-street, premiums to 


offered to local architects. 

Oldham.—The Electricity Committee invite tenders for supply, 
delivery, and erection of engines and dynamos. Tenders by 
Jan. 29. Details in our advertisement columns. 

Madrid. —The Department for Agriculture, etc., invite tenders 
for the installation and working for 60 yearsof an electric tramway 
from Insepete to Fogas and Boranova. Tenders by Jan. 7, 1901. 


Southampton. —The Corporation invite tenders for the overhead 


electrical i of about 13 miles of tramway route. 
Tenders by Jan. 7 1901. Details іп our advertisement columns. 


Farnworth.—The Urban District Council invite tenders for 


eight 66 passenger tramcar bodies, motors, undertrucks, con. 
rollers, etc. 
columns. 
Glasgow.—The Corporation invite tenders for the supply of 
telephone apparatus in connection with the Glasgow Corporation 
tramways. Tenders by Jan. 18, 1901. Details in our ad vertise- 


ment columns. 


Baroclona.—Tenders will be received for the construction of 
the electric tramways until 1 p.m. on Jan. 7 ab Department of 


Agriculture and Public Works, Madrid. Specifications may be 
Been ab this office. | 

Ayamonte.—Tenders for an electric installation for public 
lighting will be received by the Manicipality of Ayamonte 
(Province Huelva, Spain) by Jan. 12, Specifications may be 
seen ab bhis office. | 

Battersea.—The Council invite tenders for the supply of 
ordinary and prepayment electricity meters, in acoordance with 
specification No. 10. Tenders by Feb. 1, 1901. Details in our 
advertisement columns. 

Partiok.—Tbe Corporation invite tenders for the construction, 
supply, and erection of steam dynamoe, battery-charging motor, 
booster, and balancer. Tenders by Jan. 7. Details in our 
advertisement columns. 

Canterbury.—The Lighting Committee invite tenders for the 
supply and erection of varlous pan for the extension of the 
municipal electricity works. Tenders by Jan, 30. Details in our 
advertisement columns. 

Falham.—The Council invite tenders for materials and goods 
required ia connection with their electric light and dust destructor 
station аб Towomead-road, Fulham. Tenders by Jan. 9. Details 
in our advertisement columns, 

Rathmines.—The Electric Lighting Commivtee invite tenders 
for the supply and erection of various plant for the extension of 
the manicipal electricity worke. Tenders by Jan. 10, 1901. 
Details in our advertisement columna. 

Sunderland.—The Corporation invite tenders for the supply of 
condensing plant and cooling tower, secondary battery, mains 
switchboard, aod travelling crane. Tenders by Feb. 1, 1901. 
Details in our advertisement columns, 

Farnworth (Lanes). — The Urban District Council invite 
tenders for steel girder tramrails, fishplates, etc. Drawings may 
be eeen from the engineer, Мг. W. J. Lomax, A.M I.C.E., 11, 
Fold-street, Bolton. Tenders by Jan. 8, 1901. 

Whitby.—The Urban District Council invite tenders for erection 
of an electric light station and destructor. General conditions, 
edc., can be obtained on and after Jan. 1 from the Clerk at] the 
Offices of the Council, Whitby. Tenders by Jan, 8, 


Deteils in our advertisement 


Tenders by Jan. 10. Details in our advertisement 


Belfast. — The Harbour Commissioners invite tenders for 
10 tramway ttucks, each capable of carrying a weight of 10 tons 


on а 3ft. gauge. Further information may be obtained from the 
harbour engineer, Mr. G. F. L. Giles. 


Tenders by Jan. 7. 
Sheffield. —The Tramways Committee invite tenders for a slow- 


8 vertical engine for driving а 1,000-kw. tramway rar f 


So eerie etc., may be obtained from Mr. A. L. C. Fell, 
I E.E., general manager, Town Hall. Tenders by Jan. 21. 


Leeds —The Lighting Committee invite tenders for the con- 
struction of two underground transformer chambers. Specifica- 
tions, etc., may be obtained from Mr. H Dickinson, manager of 
the department, 1, Whitehall-road, Leeds. Tenders by Jan. 14. 


Manchester,—The Corporation invite tenders for electrical 
fittings, conductors, etc., at their hydraulic pumping station, 
Pott.streeb, Ancoats. Particulars may be obtained from the 
55 Waterworks Offices, Town Hall, Manchester. Tenders 

y Jan. 8. 

Turin (Italy). —The Public Works and Artillery Department in 
this town require tenders for 20 tons of copper ingots. to be 
delivered within 40 days of acceptance of tender. The provisional 
deposit is £1,840, the final deposit being 10 per cent. of the total. 
Tenders by Jan. 7. 

Rotherham,—Tenders are invited for the supply of electricity 
meters of sizes for maximum currents of 5, 10, 20, 25, and 35 
amperes. The supply pressure is 230 volts, continuous current. 
Tenders should be sent to Mr. H. Hampton Oopnall, town clerk, 
Oouncil Hall, Rotherham, by Jan. 19, 1901. 


Nuneaton.—The Nuneaton and Chilvers Coton Urban District 
Council invite tenders for erection of & new electric lighting 
station, comprising engine-house, boiler-house, accommodation- 
room, etc. Drawings, oto., may be obtained from Mr. J. 8. 
Pickering, A.M.I.C.E., engineer and surveyor, Council Offices, 
Nuneaton. Tenders by Jan. 8. 


Peplar.—The Borough Council invite tenders for the supply 
of an electric crane to Шо a maximum load of five tons, with а 
return block, the electricity supply being continuous current ab 
460 volte. Specification, etc., may be obtained from the Borough 
Electrical Engineer, at the Electricity Works, Glaucus-street, 
Bromley-by.Bow, E. Tenders by Jan. 16, 1901. 


Salford —The River Irwell Conservancy Committee invite 
tenders for about 500 yards of tramway, 2fb. gauge, including 
curves, pointe, crossings, etc.; a hoist for tram wagons, to draw- 
ings ; rolled-steel joista for tram bridges; two tram portable burn- 
tebles, all to be delivered at the sewage works, Weaste, Par- 
ticulars may be obtained ab the Borough Engineer's Office, Town 
Hall, Salford. Tenders by Jan. 16. 


Norway.—The Secretary for Foreign Affaire has received a 
dispatch from her Majesty's Consul. General at Christiania stating 
that tenders are invited by the Stavanger Corporation for the 
establishment of electrical communication or transmission of 
power from the Alteerig Waterfalls to Stavanger, a distance of 
about 39 kilometres, in accordance with the pane of а civil 
engineer named Schoien. Tenders muet be received by Jan. 16, 
1901. Further information may be obteined on application to 
Mr. E. Berenteen, British Vice-Consul, Stavanger. 


Wolverhampton.—The Tramways Committee invite tenders 
for the supply of the necessary materials and labour for the 
construction of tramway track and e works in Tettenhall- 
road, New Hampton - road,. Waterloo-road, Darlington - streeb, Queen - 
square, Lichfield-street, Fiveways, Piper's- row, Bilston · street, Clove- 
land · road, and Bilston - road to the borough boundary, amounting to 
а route length of about 44 miles, mainly double track. General 
conditions, etc., may be seen ab the office of Mr. J. W. Bradley, 
M. I. M. E., borough engineer and surveyor, Town Hall, Wolver- 
hampton. Tenders. by Jan. 15. 


RESULTS OF TENDERS: 


Crewe, —The tender of Dorman and Smith has been accópted 
for 500 lamp columns. 

Kilmarnock.—The Public Library Committee have accepted 
the tender of Mesere. Anderson and Munro, Glasgow, at £621, 
for the electric lighting of the Dick Iostitute. 

Derby.—Ferranti, Limited, have secured the contract for an 
engine and alternator at 26.000. This amount is included in the 
sum of £35,000 already granted by the Council. 


Bristol —The Electrical Committee have accepted the tender of 
Siemens Bro». апа Co. Limited, for two Siemens- Willans steam- 
engines and dynamo», having an output of 165 kw. each, for the 
sum of £4,390. 16e. 6d. 

Maidstone. —The Council have settled the contract with Wallis 
and Sons for the buildings, amounting to £7,226. lle. 61., and 
also the agreement between the Corporation and Stevens and 
Barker, with reference to their engagement as engineers for 
putting down the installation fur tbe electric ligbt, and for 
у out the scheme sanctioned by the Local Government 

rd. 

Steckport.—The Tramways Committee have accepted the 
following tenders: Leeds Steelworks, Limited, rails, fishplates, 


tiebars, bolts and nuts, £15,902 ; Hadfield and Co., Hecla Works, 
Sheffield, pointe and crossings, £3,407; British Insulated Wire 
Company, Prescob, overhead equipment and rail bonds, £6 980 ; 


Macartney, McElroy, and Co., 165, St. Vincent-streeb, Glasgow, 


| laying permanent way, etc, £5,795, 
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BUSINESS NOTES. 


TRACTION. 


Huddersfield.—On Thursday last week a successful trial of a 
tramear on the Corporation electric tramways, now nearing com. 
pletion, was made. 

Oldham.—The Town Council, after a lengthy discussion on 
Wedneeday, refused to accept the Tramways Commitbes e recom- 
mendations of tenders. 

Portsmoeuth.—The tramways company on Monday night 
formally handed over their undertaking to the Corporation, and 
the Town Council now run the cars. 

City and South Lenden Extensions — The Bills of the Ielington 
and Euston Railway Company (proposed capital £420,000), 
provide for an extension to Euston of the City and South London 
Railway from their authorised extension to Islington. 


Nottingham.—After a delay of more than two months the 
Market-place-to-Sherwood section of the new electric tramways 
was opened for public uee on Tuesday morning, and, in spite of 
the inclement weather, the cars were very extensively patronised. 


Paris.—The companies which placed 60 electric landaus on tbe 
streets of Paris just before the opening of the Exhibition have 
decided to withdraw them from the streets A number of accumu- 
lators were tried, but ip every case the cost of the carriages is said 
to have exceeded the receipts. 

Chester.—At the last meeting of the Town Council the muni- 
рео and further development of the tramways was 
discussed at length. and the whole matter is to be pl before 
the ratepayers in the shape of & printed leaflet, which the mayor 
and the town clerk are aboub to prepare. 


Blackburn. —T wo years ago the Corporation adopted the elec- 
tric system, and reduced fares 100 per cent. The receipte that 
year were over £4,000 more than in the previous year, representing 
an increase of 2,000,000 passengers. Last year showed an increase 
over 1899 of £2,500 in receipte and 600,000 in passengers. 

Dundee. —The east end, Blackness road, and extended Perth. 
road rection will be opened ether about the end of January. 
The time at which workmen's fares on the Lochee route are in 
force has been extended, making reduced fares available from four 
шс the afternoon (instead of from five o'clock) until half- 
past six. 


Broughton. — Тһе Parish Council have approved of the Wrexham 
Electric Company's application to Parliament for extension of 
time in connection with the tramway. A proposal that the clerk 
write Wrexham Electric Company 7e terms for lighting the 
parish with electric light was discussed last week, but allowed to 
stand over till a future occaeion. 


Burnley.—The Tramway Committee of the Corporation have 
agreed to retain Mr. George Hopkins, C.E.. as valuer of the tram- 
wey company’s undertaking on behalf of the Corporation. The 
committee will offer the same terms to Reedley Hallows Parieh 
Council for the reconstruction and electrical equipment of the line 
within their district as have already been arranged with regard to 
Padibam. 

Motors.—The motor industry, we hear, is satiefactorily grow- 
iog, and next year will probably witness an enormous develop- 
ment. One Coventry firm is reported to have orders in its motor 
department worth £10,000. At the same time, both English and 
American papers record a great falling off in the cycle trade, and 
one of the large tracks near London has been closed for want of 
patronage. 

Putney. — Тһе anti-tramway agitation still continues, A deputa- 
tion from ratepayers and inhabitants of Putney, which was received 
lasb week by the Wandeworth Borough Council, opposed the pro- 
posed construction of tramways in the parish on the ground that 
at present the parish was well served by omnibuses, The Mayor 

romised careful consideration for the petition, which was signed 

y 1,190 names. 


Perth.—The Special Tramways Purchase Committee have 
resolved to recommend to the Police Commissioners that the 
offer of £20,000 made for the purchase of the tramways is a very 
reasonable one ; that it should not be increased ; and that in the 
event of ite non-acceptance notice be given to the tramway com- 
pany to acquire the whole undertaking in terms of the Commie- 
sioners’ powers to that effect. 

The Mumbles.—The British Electric Traction Company have 
formed plans for laying out the vacant land in Mumbles village. 
Between the main road and the Danns Station there will be a 
short street of lock-up shops, with cafés overhead. From the 
Dunns Station, running parallel with the railway to Southend, 
the company pro to lay down a promenade, inside of which 
and facing the sea will be erected a terrace of villas, 

Salford.—The Tramways Committee’s proposal to establish a 
circular system in the centre of the town, with cars running every 
24 minutes and collecting and depositing passengers at the 
starting pointe of the various routes, cau much discussion at 
Wedneeday’s meeting of the Town Council. An amendment 
disapproving of the scheme was defeated. It was stated that by 
these means ап expenditure of £400,000 on street widenings would 
be avoided. 

Derby.—The Tramways Committee of the Corporation are 
шол for the purc of property in Full-street and Silk 
Mill-lane. It is suggested in regard to the proposed electric trams 
that а meeting of the tradesmen and property owners in St. Peter's- 
Bbreeb should be called to consider the question of double lines 
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along the street. Ib is urged that they would be most dangerous 
to the public who may be driving through the streets or alighting 
for shopping. 

The Spen Valley Tramway Scheme.—The Gomersal District 
Council are preparing notices with a view of exercising their right 
to purchase so much of the undertaking of the Dewsbury, Batley, 
and Birstal Tramways Company as lies within their district, in 
accordance with the agreement between the Council and the com. 
pany to transfer the same to the electric traction company in 
connection with their scheme of tramways for the Spen Valley 
апа dietrict. 

Halifax.—The Tramways Committee have decided to advance 
the salary of Mr. F. Spencer, tramways m r. by £50 per 
annum on Feb. 1 next, with a further advance of £50 on Feb. 1, 
1902, subject to his entering into an agreement to remain in the 
service of the Corporation for & period of two years from Feb. 1 
next. the Corporation to have the right to use the patente obtained 
by him without payment of royalty or other charges, aod all 
witneeses’ fees received by him to be paid to the Corporation. 


Gateshead. —Following the near completion of the tramway 
lines in Gateshead, a beginning was made on Sunday with the 
erection of the pillars for the support of the wires. The route 
chosen for the first erections was Sunderland-road, and the 
are to be set up on either side of the road. A large staff of work- 
men worked without interruption until nightfall, when scores of 
holes had been excavated for the pillars. e next day a travel- 
ling hoisting crane was brought into use, and a number of pillars 
set up. 

Bradford.—'The receipts on the various lines of the city tram- 
ways during the week ended Dec. 30 were: Bolton, £158, or 
11:83d. per mile run; Horton, £323. or 13:354. mile; Lidget 
Greeo, £169, ог 13:57d. рег mile; Whetley Hill, £226, ог 19:88d. 
per mile; Thornton, £98, or 9 56d. per mile; and Stanningley, 
£89. or 12°07d. per mile. The жери per mile run for the various 
lines from or su uent to April 1 last have been: Bolton, 
11:117d.; Horton, 11°77d.; Lidget Green, 11 53d.; Whetley Hill, 
17°4d.; Thornton, 8:64d.; and Stanningley, 9:02d. 

Cleckheaton. Тһе District Council's electricity seheme includes 
prone for supplying motive power for the electric tramway to 

laid by the British Electric Traction Company between Cleck- 
heaton and Dewsbury, so far as it affects tbe Council's district, 
The estimated annual expenditure, including loan charges and 
working expenses, is £1,462, and it is calculated that there will 
remain a small profit on a supply of 36 000 units for lighting and 
ordinary power purposes, at an average charge of 5:54. per unit, 
and 100, 160 units for tramway purposes at 14d. per unit. 

Tramways in the Lake District. —The report of the committee 
appointed by property owners und others to oppose the scheme of 
the British Electric Traction Company, Limited, to lay down 
electric tramways in the Lake District states that the application 
of the Electric Traction Company has been withdrawn. The secre- 
tary has been instructed by the committee to hold in abeyance all 
preparations connected with the dispute, but to collect informa- 
tion as to procedure and precedents in similar cases, and to invite 
all persons interested to join the guarantee fund, which now 
amounts to over £1,300. 

Yeadon.— Ab Wednesday's meeting of the District Council the 
proposals of the Yorkebire Electric Power Syndicate were die- 
cussed. A letter was read from Messrs. Gibbings and Baker, the 
engineers to the syndicate, pointing out the area proposed to be 
included in the application to Parliament, and communications 
were also received from three or four local authorities in reply to 
the Yeadon Council’s query as to whether they were willing to 
attend a joint meetiog to discuss the matter. It was decided 
to defer further consideration of the subject until replies from all 
the councils in the Wharfedale Union were received. 

Wrexham Tramways.—The National Electric Traction Com- 
pany, Limited, were summoned on Monday by the Wrexham 
Town Council for failing to keep their tramway in proper con- 
dition, Since the case was last before the court notice has been 
served by the traction company asking that all matters in differ- 
ence bebween the parties should be referred to an arbitrator 
appointed by the Board of Trade. The Town Council now asked 
that the summons be amended so that the Board of Trade could 
be approached. The magistrates decided to adjourn the case for 
a month in order that the road authority could invoke the aid of 
the Board of Trade. 


Bury.—The additional tramways which it is proposed to con- 
struct under the Corporation’s new Tramways Bill, are expected 
to cosb £132,000, the additional electricity works require another 
£39,000, and the street improvements £114,000. There are 25 
new sections of tramways proposed to be laid, but all are short 
lengths, and cover only about nine miles altogether. The only 
portions outside the богойрЬ are the districts of Tottington, 
Unsworth, and Whitefield. The Corporation takes power to carry 
light and heavy goods on the tramways, goods even exceeding 
eight tons in weight. The Corporation also seek powers to supply 
electrical energy outeide the borough. 

Bradford.—The directors of the Keighley Tramways Company 
and a committee of the Corporation have arrived at a provisional 
agreement for the sale of the tramway посепи сые and plant to 
the Corporation. The agreement only requires the approval of 
the shareholders, and an early meeting will be called for obtaining 
that consent. It ie understood that the directors refused a sum 
equal to 8s. for every £1 share, and that the amount they have 
accepted із а little over £8,000, or about 10e. per share. The com- 
pany has never paid any dividend. The full sale price will not be 
available for the shareholders, for there is a debt on the under- 
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taking. Ibis expected that оће Corporation will introduce electric 
cars as soon as possible. 

Leeds. —The receipts of the Corporation tramwaye duriog 1900 
totalled £168,005. lls. ба, as against £123,937. Os. 64. for the 
previous year, or an increase of £44,068. 11s. The gradual exten- 
sion of the electric light system is responsible for the swelling of 
the receipte, and the figures conclusively prove thab wherever 

facilities for travelling are pro the public will take 
advantage of them. Within the past year electricity has supplanted 
horse and steam haulage on different routes, and the committee 
have instructed the engineers to geb out specifications for the 
electrical equipment of the few remaining sections. It is expected 
that tenders will be accepted early in spring, and the work 
completed before the close of the year. 

South London, —In a letter to the Daily Oh- nicle, ** Suburban ” 
remarks on the County Council's project of a line through Denmark. 
hill, Grove-lane, and Eas» Dalwich, that іо should be opposed on 
these following grounds: (1) the route ia hilly and сігсоібоце ; 
(2) ib throws the burden of additional traffic upon the already 
congested Camberwell and Walworth roads; and (3) it involves 
the destruction of many pretty gardens, and of a very great 
number of trees, and altogether mars the beauty of an interesting 
suburb. The writer makes an alternative suggestion to extend 
the South London Electric Railway from the Elephent and Castle 
to Camberwell-green, and thence to East Dalwich, thus affordiog 
quick and direct access to all parte of London, and making ase of 
an already existing system of communication. 


Middlesbrough.—A curious dispute arose at the last Town 
Connell meeting: It will be remembered that the Council wrote 
to the Board of Trade complaining of the action of the inspector 
in not waiting for the Corporation representatives when he made 
his inspection. A reply was received statiog that the lifeguards 
or fenders now fitted to the cars were inspected by Colonel von 
Donop, and that the Board understand that the tramway company 
де жоу to try а fender of а new type. A copy of Colonel von 

nop's memorandum was added, in which he said that he had no 

revious intimation of any deputation having wished to see him аб 

iddlesbrough. The engineer and others asserted that they had 
informed the inspector upon his arrival that a deputation was 
waiting for him at the town hall. There must be some mistake 
somewhere, 

Objectionable .—The Globe on Saturday, discussing 
the subject now attracting attention in Liverpool of unpleasant 
. and insanitary people in tramcars aod omnibuses, says: The 
conductor has the ht, which he very often exercises, of pre- 
venting an intoxicated person from entering tram or bus, and 
there is no reason why he should not exert his power in cases 
where a would-be passenger is clearly and beyond all question 
unfit to mix with respectable people. Snch a step would at any 
rate rid the public of the intolerable part of this nuisance. In 
cases where a person is only mcderately insanitary, and might be 
inclined to argue the point with the conductor, the public can look 
for no protection.” Тһе same thing holds good where a man is 
drunk and tries to argue the poiot, no matter whether he is 
moderately or immoderately so. 


Dudley.— A rather serious accident has occurred on the tram- 
way. A car while going at full speed down a steep gradient left 
the metele, swerved round, struck and broke a pole, knocked down 
part of a wall, and was only prevented from toppling over by 
с ming against another pole. The overhead wires were brought 
down and the traffic suepended for some hours. At the Town 
Council meeting last week it was said that the accident was due 
to overcrowding. Ib appears that the car descended the steep 
portion of the hill safely, but directly the front wheels had passed 
the stationary pointe at the foot of the incline, where there is а 
passing place, it suddenly left the metals, There was a fairly 
good number of paseengers in the car at the time, and they were 
all badly shaken, whilst five of them were more or less seriously 
injared, the motorman narrowly eecapiog being killed. 


New Branch.— Messrs. Robert W. Blackwell and Co., Limited, 
engineere and contractors of London, Liverpool Manchester, 
Paria, Brussels, and New York, and who have made a speciality 
of electric traction and power transmission, have jusb opened a 
branch at 7, St. Mary-street, Cardiff. We learn that engines 
have lately been installed by this company in the power stations 
at Sheffield, Middlesbrough Glasgow. Bristol, Dablin, Cork; for 
the Isle of Thanet Light Railway, the London United Tramways, 
and London's latest and most useful railway, the Central London, 
and a combined lighting and power plant was recently completed 
by the firm at Ellesmere Port, Cheshire. Some 250,000 b.p. of 
steam engines have been installed by them within the last few 
ears. The local management has been entrusted to Mr. B, 
hillips-Smith, who has until lately been in charge of one of the 
principal departments at the head office in London. 

Cardiff. — Oo Tuesday the Mayor of Cardiff (Councillor Andrews), 
who is sleo cheirman of the Tramways Committee, started the 
work on the new municipal tramways, which, it is hoped, will be 
ready for electric traction at the end of 1901. The work of 
excavating was begun last week in Cathedral road, and аб noon on 
Tuesday the Mayor laid the firet rail and fixed the firet electric 
bond. The laying of the track is in the hands of the borough 
engineer (Mr. Harbor), and the bonding and other electric equip- 
ment come within the province of the electrical engineer (Mr. A. 
Ellis) A start has also been made with the laying of the main 
cable trench in connéction with Cardiff's electric system ab 
Pengam Bridge on the Newportroad. When the weather 
improves about 50 men will be employed on this of the work. 
A ways Sub-Committee of five will shortly visit various towns 


where electric cars are now running, and also the works of well. 
known makers where cars are being built, in order to present a 
report and recommendations to the Council. 

Lancaster.—There are 34 applications for the post of electrical 
engineer for the borough to take charge of the electric light works 
and to superintend the installation of the new tramway scheme. 
Tbe salary offered is £300 per annum. The following were 
selected to meet the committee: Mr. E. A. Browning, London ; 
Mr. A R. Dayson Plymouth ; and Mr. W. A. Tester, Western 
Counties. On Wednesday a long discussion arose regarding the 
proposed appointment. Ab a previous meeting ib had been decided 
that the engineer to be appointed should act under the surveyor 
until Mr. Fraser саней Ап effort was now made to geb the 
resolution rescinded so as to allow the committee to appoint an 
engineer to have full charge. It was stated that the selected 
candidates had refused to accept appointment under another 
official. Tbe Mayor ruled that the standing order precluded the 
rescioding of the resolution, and the matter was left over бо the 
next Council meeting, when notice would be given, 

Aberdeen.—4At the last meeting of the Tramways Commibbee, 
a letter was read from the M'Elroy.Grunow Electric Railway 
System Company, New York, stating that they accepted the con- 
ditions in the contract signed by the Council to lay down an 
experimental line to the beach. А communication was also sub. 
mitted from Messre. Johnson, Lundell, and Co., Limited, askin 
if they would be permitted to lay down an experimental line. 
good deal of discussion took place over the matter, and the opinion 
was expreesed by several members that, seeing that they had 
already agreed to one experimental line, another would complicate 
matters, and that they were in this further difficulty that they had 
no street on which they could allow the company to experiment in 
which there was а cable, and on which they had perliamentery 
powers to allow the company to lay down a line. Ib was therefore 
agreed not to comply with the request meantime. Itb was stated 
also that an experimental line by Johnson, Lundell, and Co., 
Limited, would be laid down in all probability in some English . 
town, and that the aommibtee would have an opportunity of 
inspecting it. : 

Wigan.—Under the omnibus Bill deposited for next session, 
Parliament will be asked to extend the Corporation’s powers to 
supply electricity, at present confined to public and private pur- 
poses, so as to enable the Corporation to supply electrical energy for 
traction purposes to ‘any authority, company, or person owning or 
working light railways ot tramways within or without the borough." 
These powers are, of course, restricted by a provision prohibitin 
the Corporation from supplying energy in any district in whic 
any local authority, company, or person ''are already authorised 
to supply energy by provisional order, unless such local authority, 
company, or person consent thereto in writing.” Power is also 
sought to enable the Corporation to sell or let fittings and appe- 
ratus for all purposes for which electrical energy can or may be 
used," and provision is aleo made to empower the Corporation to 
sell eleotri У in bulk to any local authority adjoining the area 
supplied by the Corporation. The Bill also empowers the Corpora- 
tion to construct five sections of tramways of an sggregate length 
of 54 miles, and to borrow for the construction of these lines 
£65 950. 


Palermo —Mr. de Garston, in his report on the trade and 
commerce of Sicily, speake of electric trams and light in Palermo. 
He says: '' The laying down of the electric tramway to replace 
the present horee eervice hae proceeded satisfactorily during the 
latter half of 1899, and will be a great improvement to Palermo ; 
nob only are the existing tramway lines to be transformed, but 
new linee will be laid, notably а specially constructed and worked 
track from La Rocca to Monreale, which will be exceedingly handy 
for the numerous tourists and visitors who annually flock to visit 
the magnificent cathedral. The tramway company, in order to 
ov aiu the necessary sanction for the extension of its lines, found 
it expedient to offer а premium of 1,000,000 lire (£40,000) to the 
municipality of Palermo as an incentive for certain concessions, 
which were not, however, accorded. Large workshops have been 
established av the Arenella, a suburb of this city, for the con- 
struction of the tramcars by a local firm, and these are furnished 
with excellent modern machinery, the cars turned ont 
apparently in every respect satisfactory. The Via Macqueda, one 
of the principal thoroughfares intersecting this city, is now lighted 
by electricity, which is supplied by the works of the tramway 
company ; private consumers are also furnished by the same com- 
pany. The price, however, is still apparently too high for elec. 
triciby to be generally introduced into private households, and, 
moreover, there does not seem to be any likelihood of the cost 
being lowered.”— Morning Post. 


LIGHTING AND GENERAL, 


Dunstable, —The Town Council have agreed to apply for a pro- 
vieional order for electric lighting purposes. 

Galashiels, — The Town Council have decided to apply for an 
electric lighting provisional order. 

Dudiey.—The Town Council propose to renew their application 
for sanction to borrow the money for free wiring. 

Dundee.— We understand that the Town Council are making 
experiments with a view of lighting the tops of their tramcars. 

Gateshead.—The Urban District) Council have received an 
amended estimate of the cost of electric lighting from Mr. Hamer. 

Stockton. —The electric arc lamps in the Stockton street 
were on the 27th ult. turned on for the first time since the formal 


opening. 
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Far-Distance Telephone.—We note that direct telephonic 
communication will be opened between Brussels and London next 
February. 

Woroester. —The Council have authorised vhe Electricity Com- 
mittee to enter upon a scheme for the extension of street-lighting 
by electricity. 

Goolo.—The Urban District Council have 
resolution opposing the application for an 
visional order, 

Grimsby.—Oo Tuesday Alderman Dobeon, chairman of the 
Lighting Committee, formally switched on the electrical illumina. 
tion of the station. 

Electric Construction Co.—Thbe transfer books for the 4 per 
cent, perpetual first mortgage debenture stock will be closed until 
14th inst. inclusive. 

Barnard Castle —The Rural District Council have decided to 
take no action with regard to the Cleveland and Darham Electric 
Power Company's Bill in Parliament. 

Cardiff —Mr. Ellis said at Monday's meeting of the Town 
Council that a scheme wae being arranged for lighting the main 
thoroughfares in the South Ward by electricity. 

Clayton.—The draft provisional order for electric lighting in 
Clayton, Great Harwood, and Rishton has been referred to a sub- 
committee with power to engage expert assistance. 

Share Market.—Dull and inactive was the note as far as 
transactions in the electrical markeb were concerned this week. 
The quotations suffered in consequence of the Globe disaster. 

Huddersfield.—The Incorporated Chamber of Commerce last 
Friday resolved to reply to the Walsall Chamber of Commerce 
that the local telephone service was *' good, bub too expensive." 

Rotherham. —The price to be charged for electric current will 

bably be fixed at 5d. per unit. The cable from Doncaster road 
to be extended to the corner of Parkfield-road in Clifton-lane. 

Italy.— The Municipality of Catanzaro have just petitioned the 
Government for a commission to lay down and work an electrical 
а from the railway station ol Catanzaro Sala to Catansaro 

dt 

London Gazette.—A first and final dividend of 5s. 7,64, per 
pound has been declared re G. H. Bentley, 63, Cross-lane, Earles 
town, Lancaster, payable at 71, Croes lane, Earlestown, Lancaster, 
on Jan 18. 

East Grinstead. —The Urban District Council have decided to 
spend £25 in employing an expert for hie opinion on the practic 
ability and commercial prospecte of an electric light undertaking 
io the town. 

Gillingham.—The District Council are approaching the electric 
light company with а view of acquiring the works and righte of 
the company. Chatham and Rochester are proceeding in the 
same direction. 

Wrexham.—At the Town Council meeting last Friday it was 
decided to obtain an estimate for erecting the necessary belle, 
wires, and switcbes for electric calls for about six firemen’s houses 
within the borough. 

Ilkley.—The application of a syndicate for an electric lighting 
order is to be oppos: d, and if necessary the Council will apply for 
an order and bring forward a scheme of their own. An electrical 
expert is to be engaged. 

Lincoln.— Permission for the erection of various telephone poles 
had been asked of the City Council, but this has been withheld 
until the advisability or otherwise of the introduction of municipal 
telephones has been determined. 

Electric and General Investment Co.— Warrants for vhe 
dividends on the 6 per cent. cumulative preference shares, and 
the interim dividend of 10 per cent. on the ordinary shares of this 
Company, have been duly posted. 

St. Pancras.—The Borough Council have authorised an expendi. 
ture of £29,390 for the laying of additional electric feeding maine 
into King’s Cross, Highgate-road, and Prince of Wales-road 
districte. The worke are to be carried out forthwith. 

Personal.— We learn that Mr. Philip Dawson, managing 
director of Meesrs. Robert W. Blackwell and Co., Limited, has 
juet lofo for the United States in order to enquire into the 
subject of electric traction on metropolitan and interurban lines. 

Notting Hill —The Notting Hill Electric Lighting Company's 
Bill seeks for powers to acquire properties in Napier-road and 
Holland-mews, Kensington, for the purpose of providing an 
additional generating station. No additional capital will be 
created. 

Maidstone.—An additional 150-kw. steam dynamo and extra 
boiler is to be put on order forthwith, owing to the strong pro 
bability of being required next winter. The cost will amount to 
£2,209. 178. 6d., which has been estimated for and included in the 
loan sanctioned. - 

Sale.— The Nelson Corporation invite offers for the sale of a 
storage battery, E. P. S. central-station K-type, consisting of 62 
solid lead box cells of 132 plates in each, aleo six Faure-King celle, 
with all plates and lead strip connections complete, Full particulars 
appear in another column. 

City of London Union.—The electric light installation at the 
Board's offices, at 61, Bartholomew-close, is now completed, and 
the Board-room was on Tuesday illuminated with electricity for 
the firsb time. The standards and chandeliers are gilded, and 
each bears the City coat-of-arms, 

Greenock, —Bailie Cook last week formally opened an installa- 
tion of electric light in the town hall saloon, cloakrooms, and 


the statutory 
eotrio lighting pro- 


* 
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ladies’ rooms. Between 200 апа 300 lampe, each equivalent to 
8 ep ‚ bavo been placed in the saloon, aod the carriageway leading 
to the town hall bae also been lit up. 

Barastaple.—The Electric Lighting Committee, after having 
discussed the report of the engineer (Mr. Adams), have asked him 
to prepare a further report providing for the public lighting of 
the borough outside the compulsory area so far as the inhabited 
and frequented portions of such area extended, 


Spain. —The Compagnie Thomeon Hagston de la Méditerranée, 
which has its eeat in Brussels, has j creased its capital from 
£400,000 to £800,000 with the object of extendiog its operations 
io S, ain, where probably a branch will be established. The shares, 
which are nominally of £20, were issued at £24. 

Partnership.— Wo note that the business which has been 
carried on for the past II years ab 36, Dale street, Liverpool, by 
Mr. Lester Taylor aod Mr. Archie Kelly will in future be con- 
tinued by them in partnership with Mr Walter J. Hide, and 
ander the atyle of Lester Taylor, Kelly. and Hide. 


Wigae. —The Cor have decided to promote in the next 
session of Parliament a Bill for the following purposes: to con- 
struct tramways along the following routes—(1) Wigan lane, 
Wigan, aod Wigan г and High-street, in Standish ; (2) Wood- 
house - lane, Wigan, and Standish Lower-road, Standish; (3) 
Millgate, Scholes, and Whelley, wines ; (4) New Market-atreet, 
Frog-lane, and Woodhouse.lane, igan ; (5) Caroline-street, 
Chapel-lane, Bradford street, aod Bradford-place, Wigan; and 
also to empower the Corporation to construct street improvements 
in the districte named and to supply electricity in bulk beyond 
the limits of the borough. 

Appoiatments Vacant.—A mechanical foreman is wanted, for 
the service of the Government of India, to take charge of the 
repair and manufacture of telegraph instruments in the telegraph 
workshops, Calcutta.—The Tramways Committee of the Hudders- 
field Corporation invite applications for the appointment of line- 
man.—The Tramways Committee of the Manchester Corporation 
require the services of a competent electrical engineer to act as 
the chief engineer of the tramways department. Salary, £400 per 
annum. —À smart draughteman is wanted as evening instructor in 
the drawing office of the Northampton Institute, Clerkenwell, 
Е.С. Full particulare of these vacancies appear in our advertise- 
ment columns. 

Power Schemes,— Amongst this session's power schemes are 
again to be found, with а capitel of two million pounds sterlin 
each, the Electric Power (Yorkshire) Company, for the purpose o 
supplying electricity to authorised undertakers and to persons 
requiring а supply for power within а portion of the West Riding 
of the county of York, and the South Yorkshire Electric Power 
Company. The area within which thia company pro to carry 
on businces is set oub ab great length in a schedule attached to the 
Bill, but by express enactment the company is prohibited from 
exercising any powers in Bradford, Leede, and Sheffield, and, 
except for tbe purpose of obtaining convenient access to some 
other district, a eimilar restriction is placed upon the company in 
Halifax, Huddersfield, Wakefield, Dewsbury, Batley, Morley, 
Brighouse, Keighley, Doncaster, Barnsley, Rotherham, апа 
Todmorden. 

Stock Exchange.—The Stock Exchange Committee have 
appointed special settling days as under: Jan. 9—Blackheath 
and Greenwich District Electric Light Company, Limited, pro- 
visional certificates for £100,000 44 per cent. first debenture stock; 
Motor Manufacturing Company, Limited, 246,432 shares of £1 
each fully paid, Nos. 1 to 246,432, Jan. 15—London United Tram- 
ways, Limited, provieional certificatee for £328,444 4 per cenb. first 
mortgage debenture stock. They have also ordered the under- 
mentioned securities to be quoted in the official list: Blackheath 
and Greenwich District Electric Light Company, Limited, pro- 
visional certificates for £100,000 44 per cent. first debenture stock; 
London United Tramways, Limited, provisional certificates for 
£328 744 4 per cent. firs) mortgage debenture stock ; Kensington 
and Knightsbridge Electric Lighting Company, Limited, and the 
Notting Hill Electric Lighting Company, Limited, £73,009 4 per 
cent. debenture stock; Metropolitan Electric Supply Company, 
Limited, further issue of 13,769 shares of £10 each, £5 paid, 
Nos. 85,001 to 98, 769. 

Worthing.—The Council adopted the following report on 
Wednesday: The committee, as authorised by the Council at its 
last meeting, considered the question of obtaining information as 
to the cost and practicability of constructing electric tramways in 
the borough, and resolved to insert advertisements in the usual 
trade papers inviting offers from any person, firm, or company 
willing to inatal, equip, and maintain a system of electric tram- 
ways in the borough, with power to the Corporation to acquire 
the same at any specified date upon agreed terme, such offers to 
epecify the price to be paid for current to be eupplied from the 
central station of the Corporation electric lighting works, Ап 
offer by Mr. Monkbouse to give a lecture on the use of electricity 
and electric lighting within the borough was accepted with thanks. 
The committee aleo recommended the Council to fix the charge for 
electrical energy at 6d. per unit for lighting purposes and 3d. per 
unit for power, with discounts varying from 1 to 25 per cent. when 
the quantities used amounted to 1.000 unite and over per year." 
The question of the manner of charging was left open for the 
present, 


THE ELECTRICAL ENGINEER, JANUARY 4, 1901. 


Hammersmith.—It is proposed, in order to judge of their 
effectiveness for lighting a main road, that the gas lamp- poste 
in Dalling-road and Paddenswick.road be equipped with Loftus 
lanterns containing two electric incandescent lamps of 16-c.p. each, 
of similar pattern to those which have been fitted in the Luxem- 
burg-gardens. 

Dlary.—Mesers. John Walker and Со.’ No. 1 diary for 1901 
is a useful and handy article, giving the usual information 
contained in such productions. The most noticeable feature about 
the diary, the binding of which is in ruesian leather, is ite com- 
pletenees, yet small size. It may thus be carried in one's pocket 
without inconvenience. | 

Swansea. —Тһе Board of Management of the hospital decided 
on Thursday, ав the Corporation could not guarantee a supply of 
electrical energy for the ндо within а given time, to ask the 
National Wiring Company to fix the necessary machinery for a 
brief period on their yuaranteeing the cost of working to be below 
that of gas engine power, 

Ross. ТЬе Ross Urban Council bave consented to the applica- 
tion for the draft provisional order promoted by Mr. John Parker, 
of Hereford, for the supply of electric light for Ross. The com- 
pany promoting the scheme will have a capital of £8,000, and it 
ia estimated thav the cost of the installation will be £7,800. The 
maximum cost for the current will be 8d. per unit, and the ned 
price 7d. 

Recent Floods —Many houses at Sandgate have been flooded, 
and the tramway service was suspended for some time last week 
between Sandgate and Hythe owing to the state of the track. On 
Monday the floods rose at Loughborough бо 3fb. between the plat- 
forms of the Midland Railway station, and flowing into the Brush 
Electrical Worke caused most serious damage. Fifteen hundred 
men had to leave work, 


Aberdeen.— Ab the last meeting of the Gas and Electric 
Lighting Committee of the Town Council it was resolved to 
support overtures to the Board of Trade which were being made 
by corporations all over the country iu relation to proposed 

anges їп the rules affecting alterations to voltage in connection 
with the supply of electric light. Accounts were passed amount. 
ing to £16,002. 9s. 6d. in connection with the electric department. 


Dear Lamps.—Io consequence of previous thefts, a stricb watch 
was kept ab the Bank Station of the City and South London 
Railway on Saturday night, and at about 11 o'clock a man was 
practically caught in the acb of taking a lamp, which was valued 
at ls. After its removal the staircase was left in total darkaees. 
When given into custody he said, ** I was a fool ; I stole it to give 
to a friend of mine in the electric light line.’ His folly cost him 
40s., or in default 14 days. 

Hull.—The second sectional meeting of the employés of the 
Hull Electric Lighting Committee took place at the Imperial 
Hotel on Monday, the chairman of the committee (Councillor 
Skinner) presiding. About 40 of the staff sat down to an excellent 
bea, and after some humorous remarks by tbe Chairman, in which 
he eketched the Hull electrical millennium, and advised closer 
personal knowledge between the committee and the staff, an 
enjoyable musical programme was gone through, ioterspereed with 
8 es by the mayor, the deprty-chairman, and the engineer. 

he meeting was most succeesful throughout, and provides an 
example worthy of imitation elsewhere. 


Metropolitan Biectric Supply Co. —Io the Metropolitan Electric 
Supply Company's Bill powers are soughd to lay a second distri- 
butiog system from each of its distributing stations. At the 
present time the Company is dependent for ite supply of elec- 
tricity on a single line of cables passing from ita generating station 
ab Willesden, along the towing path of the Grand Junction Canal 
to the several areas of supply. The second distributing system 
now proposed will be separate and distinct from the existiog trunk 
main, and will run by an entirely different route to the various 
areas of supply, and thus enable the Company to give an extra 
high pressure and will better secure the continuance of the supply. 


‘Multum in Parvo,”—The Electrical Power Storage Company, 
Limited, publish, as usual, their combination of blotting pad, diary, 
account book, etc. A £500 railway accilent policy is thrown in. 
From the price list attached we gather that the company, 
who received a gold medal at the Paris Exhibition, 1900, seil 
about 1,000 000 plates per year. Particulars are given of one-hour 
aod two-hour discharge cells and various types of E.P.S batteries. 
The Faure King cell for autocare ie specially mentioned. A 
number of instruments are catalogued, amongst which a very 
compact little voltmeter is particularly worthy of note. We are 
informed that the company have, according to their usual custom, 
sent a blotting pad and diary for the year 1901 to each of their 
customers, and that should any have been accidentally omitted 
the mistake will be rectified on receipt of a postcard. 


Islington.—The Borough Council, on the recommendation of 
the Finance Committee, have agreed to adopt the sum of £6,606, 
for the loan of which sanction has been obtained, as the estimate 
of the cost of erecting a water tower and tanks and other works ab 
the electric lighting station. At the meeting to-night iv will be 
proposed that, having rogare to the very unsatisfactory condition 
of the public street lighting in the borough, outside the area 
lighted by electricity, id be ап instruction to the Works Com- 
mittee to bring up a scheme with an estimate of the cosb of 
improving such lighting either by the introduction of electricity 
where feasible or by the use of incandescent or other improved 
gas lighting. The Council will also receive a deputation of 
tradesmen and residents in the Upper-street desirous of objecting 
to the proposed subway leading from the Torrens-street station of 
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the City and South London Railway Company into the Royal 
Agricultural Hall. 

City of London Electrio Lighting Company's Charges.—The 
City of London Electric Lighting Company bas given notice of 
an increased scale of charges, which is to take effect from the 
beginning of the present year; in fact, the ecale will really come 
into operation from the date on which the last meter readings 
were taken on each consumer’s premises in December. Ib will be 
remembered that the previous scale of charges were based on a 
charge of 8d. per unit for the first 12 unite consumed per annum 
per 8-с.р. lamp fixed on the coosumer’s premises. All electrical 
energy consumed over and above these 12 unite was charged for 
ab 2d. per unit. In the new and revised scale the number of units 
to be charged ab 8d. has been increased to 18. Of these 18 units 
eix per 8 c.p. lamp are supposed to be consumed for each of the 
two winter quarters, and three unite per 8 c.p. lamp for each of 
the summer quarters, before the reduction to 2d. unit is made. 
The company state that the high price of has led to the 
alteration and revision of scales, which revision, owe think, will bo 
welcomed by the Charing Cross and City Electric Lighting Com. 
pany, which is now getting to work. We regret that with tho 
revision of charges the company has not seen ite way to work its 
sliding scale on the basis of maximum demand rather than on 
lamps fixed. There will be no alteration in the charge for elec- 
trical energy supplied to motors, which will remain at 24d. per 
unit. 

Bournemouth. — Meesrs. Lacey, Clirehugh, and Sillar havo 
been asked to adviee the Corporation on the purchase of the 
electric light undertaking The Mayor, the Chairman of 
the Lighting Committee, with Meesrs. Beckett, Mate, Lane, 
aod Webber, have been appointed a sub-committee to confer 
with the consulting engineers, and arrange all matters of 
detail in connection with the purchase, Mr. H. P. Boulnoie 
has held an enquiry into the application of the Town Council 
for sanction to borrow £12,000 for the purposes of electric 
lighting. The Town Clerk (Mr. J. Druitt, jun.) explaioed that 
the money was required to enable the Corporation to utilise tho 
proposed generating station for the purpose of the electric trams, 
and to light by electricity the various streets which would bc 
traversed by the trame. The total of the estimate was £12 661, 
although only £12,000 was asked for, the estimate having been 
amended since the application was made, The Borough Surveyor 
and Mr. Lacey (of the firm of Lacey, Бр за and Sillar, elec- 
trical advisers) presented plans and described them, and tho 
latter steted that between seven and “к miles of streete would 
be lighted by electricity. There would be 220 arc lamps, separated 
from each other at distances varying between 60 and 80 yards, 
according to the character of the streets, and each arc lamp would 
have attached to it two incandescente of 16 c.p. each. The arc 
lampes would be of 2,000 c.p. each. 

Bolton. —The electricity deparbment of the Bolton Corporation 
has undergone some changes of late in connection with ite 
personnel, but the staff has now been completed by the appoint- 
ment juet made of Mr. W. J. Wood, of pud to the post 
of chief assistant under Mr. А A. bay, M I. E. N., the borough 
electrical engineer. Mr. Wood's salary will be £110 per annum, 
with an increase of £20 during the next two years. 10 isinterest- 
ing to note that the alleged grievances of the employés in this 
department, as alleged by the officials of the Trades Council, 
have been declared by the committee, on enquiry, to be 
unproved, whilst an intimation has also been given that all 
complaints of a similar character must.be reduced to writing 
before they are taken їп hand by the committee. The annual 
returns just issued in connection with the department con- 
tain the following statistical information: Cost of works, 
£117,589 ; quantity of energy sold per annum, 842 792 Board of 
Trade unite; greatest outpud on one day for lighting, 6,067 units, 
and for trams 3,970 unite; length of cables laid, 61,500 yarde ; 
number of consumers, 751; number of 8 c.p. lamps connected, 
56,705—total income, £12,098. Tramways: Four routes of 24 
miles. Capital expenditure on lines, £124,246; number of car 
miles run during віх months ending Sept. 30, 683,118 ; passengers 
carried, 8,575,148; total receipte, £35,762; working expenses, 
£17,995 ; and interest and sinking fund, £6,385, | 


Belfast,—The electrical engineer is early in the field with his 
annual statement, which reads as follows: On Dec. 31, 1899, we 
had an equivalent of 51,500 8-с p. lamps connected to the maine; 
we have now 73,500 8 c.p. lamps connected, or an increase of 
22,000 lamps, 43 per cent., and we have application for a further 
10,000 8 c.p. lamps. The oubpud for the year 1899 was 622,500 
unite sold. I estimate the output for the year 1900 at 875,000 
unite, or an increase of 40 per cent. The average price obtained 
for current supplied during 1899 was 436d. per unit. Owing to 
the reduction in price introduced іо the beginning of this year, 
the average price will work out at about 33d. per unit. The Free 
Wiring Company has obtained for us during the year a connection 
of over 2 000 8 c.p. lamps. The advantages of electrical driving 
are at lasb being recognised, and we have now about 120 electric 
motors aggregating 450 h.p. connected to our mains, and applica- 
tions for a further 160 h.p. Тһе system of letting out motors on 
hire is beiog appreciated by small users of power, and we have 
about 150 installed, driving various types of machinery, including 
hoists, sewing machines, linen - finishing machines, printing 
machines, dairy machines, ventilating fans, grain erusbers, etc. 
The average price obtained for current supplied for motors during 
the year works out at about 24d. per unit, while several long-hour 
consumers obtained it as low as 1:64. per unit. I am pleased to 
be able to state that, nobwithstanding the greatly increased cost 
of coal during the year, our cost of prodaction will not be 
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increased, but will actually be reduced owing to other economies 
being introduced and to the increased output. The maximum 
load on the station for 1899 was 955 kw., and for 1900 1,307 kw., 
or an increase of 37 per cent.“ 


District Messenger Company.—The particulars of tbe Bill 


which the District Messenger Company, Limited, will seek to 
carry in the next session of њ 

further powers with respecb to telegraphic and telephonic com 
munications, show that the Company have already expended 
upwards of £140,000 in establishing and improving a system of 
electric calls, and have organised a messenger system, bud that 
up to the present no dividend has been paid to the holders of 
ordinary shares of the Company in respect to auch outlay. They 
were the first to establish any such system, and are the only 
existing institution within the specified district maintaining a 
prompt and efficient night and day messenger service. They have 
paid upwards of £12,500 iu royalties to the Post Office, and for 
the last five years euch royalties have exceeded 43 per cent of the 
Company's net revenue for thab period. The conditions imposed 
by the Poetmaster.General under the licenses by which the 
Company carry on their eervice are, they contend, unduly 
onerous, and, unless modified, will render it impossible for them 
бо continue their business. The period for which the existing 
licenses were granted expires on April 14, 1903, and having regard 
to the large amount of outlay necessary to maintain and extend 
the system, ib is essential that the Company's righte and powers 
of carrying on their businees should be secured to them for an 
extended number of years beyond the five years offered by the 
Poetmaster-General. They, therefore, ask that the period should 
be for 42 years from April 14, 1903 ; that the royalty then paid to 
the Postmaster-General should be £5,000 per annum, with an 
additional £100 for every 1 per cent. over 5 paid in dividends to 
the ordinary shareholders in any year. 


NEW COMPANIES. 


The following new companies have been registered : 


Walters Motor Syndicate, Limited. —Capital, £5,000. Object: 
to manufacture motors, launches, etc., and to carry on the business 
of electricians, etc. 


Aute Steam Generator Syndicate, Limited.—Capital, £5,000. 
Object: to carry on dhe business of cycle and launch builders, 
and electricians, etc. 

Williamsen and Joseph, Limited. —Capital, £4,000 in £1 
shares. Object: to acquire the business referred to in an agree- 
ment with the Consolidated Telephone Construction and Manu- 
facturing Company, Limited, and to carry on the business of 
electricians, electrical and general engineers, suppliers of elec 
tricity, etc. 

Milnerten (Capo Town) Estate and Railway Company, 
Limited. — Capital, £330 000. Object: to acquire the business of 
the Milnerton Estates, Limited, of Cape Town, and to acquire, 
own, maintain, and work any railwaye, tramways, telegraphe, 
telephones, and other works and undertakings. 

Brisbane Electric Tramways Investment Company, Limited 
Capital, £75,000 in £5 shares. Objects : to adopt agreements 
made with W. H. Adams and with the Brisbane Tramways Com 
pany, Limited, primarily to carry on the business of light railway 
and tramway constructors and owners. 

Richard Johnson and Nephew, Limited.—Capital, £200,000. 
Object: vo acquire and carry on the business now carried on ab 
Bradford Ironworks, Manchester, and аб Alderwasley, near Amber 
gate, Derbyshire, by H. A. Johnson aod E. Johnson under the 
style of Richard Johnson and Nephew, and to carry on the busi- 
nees of ironmasters, wire drawers, electrical engineers, electric 
cable manufacturers, etc. 

Johnstone, Benjamiu and Co., Limited.—Capital, £15,000. 
Objecb: to take over the business of electric wire апа cable 
manufacturers and metal merchants now carried on аб the Crown 
Electric Works, Ascham.etreet, Kentish Town, N.W., by L 
Benjamin and E. E. Benjamin as Johnstone, Benjamin, and Co.. 
and to -carry on the business of electricians, electrical and 
mechanical engineers, etc. 


London and County Contracts, Limited.—Capital, £5,000. 
Object : to adopt an agreement with R. Turnbull, and to carry on 
the business of estate owners, builders, contractors for railwaye, 
tramways, and public works, etc. 

Universal Télephone and Electrical Compeny, Limited. — 
Capital, £10,400. Object: to carry on the business of a tele 
phone, telegraph, and electric light, beat and power company, 
and, in particular, to establish and maintain telephonic exchanges, 
telegraphic and telephonic systems and works, etc. 

Moorlort Goldfields, Limited.—Capital, £750,000. Object: to 
acquire certain minee, and to establish and maintain telegraph and 
telephone systems. 

Fleet and District Electricity Company, Limited.— Capital, 
£5,000, in £1 shares. Objects: to acquire the right to supply 
electricity in Fleet and district, in the county of Southampton, 
and to carry on the business of electricians, mechanical and elec- 
trical engineers, suppliers of electricity for light, heat, motive 
power, and otherwise, etc. 

J. d. Wagstaff, Limited.—Capital, £25,000. Objecb: to 
acquire the business carried on at Dukinfield, Cheshire, known as 
the Alma Ironworks, and the site thereof, now belonging to J. G. 


arliament for conferring upon them 


Wagstaff, of Sycamore House. Dukinfield, with the engineering 
businees carried on by him ай the said , and to carry on 
the business of ironfounders, mechanical and electrical engineers, 
eto. 

Wolverhampton District Electric Tramways, Limited.— 
Cep ital, £200,000. Object: to carry on the business of carriers of 
pascengers and goode, electric engineers, electricians, engineers, 
contractors, railway, tramway, electric, and other apparatus 
manufacturers, producers and suppliers of light, heat, and 
power, etc. 

Hudson Ecenomiser Company, Limited. —Capital, £20,000, in 
£1 shares, Objects: to take over the business of G. and H. Hudson 
апа Co., Limited (incorporated in 1898), togetber with certein 
patents relating to an invention for supplying purified and heated 
feed water to the boilers of non-condensing steam-engines, and for 
separating oil and other lubricants from the exhaust steam of con- 
densing engines, and to adopt an agreement with the said old 
company and 8. E. Barwick. 

Tangye Tool and Blectric Company, Limited.—Capital, 
£100,000. Objects: to acquire the business now carried on by 
Tangye’s Machine Tool Company, Limited ; to adopt ao agreement 
with the old company and W. J. Parkins, the proposed liquidator 
thereof; and to carry on the businees of machine and other tool 
makers, founders, smiths, electrical and general engineers, elec- 
tricians, motorcar and cycle manufacturers, telephone, bell, 
phonograph, lamp, and dynamo manufacturers, etc. 

Cambridge and Newmarket Autocar Cempany, Limited.— 
Capital £2,000. Objects: to acquire the business carried 7976 
H A. Bedwell, G. C. Bed well, E. C. Crisswell, and F. W. 
Hutchinson ао Cambridge as the New Town and Newmarket 
Motor Company, and to build and deal in motorcars, vehicles 
cycles, velocipedes, flying machines, launches, etc., whether worked 
by electricity or other power. 

Weish Electric Traction Company, Limited.—Capital, £25,000. 
Objects: to carry on the businees of railway, tramway, ferry, 
telegraph, telephone, and general contractors and proprietors, 
engineers, manufacturers of rolling-stock, vehicles ships, 
carriers, electrical, mechanical, hydraulic. and general engineers, 
electricians, suppliers of electricity, eto. 

Tomlinsen and Hayward, Limited. — Capital, £36,500. 
Object: to acquire the businees of a manufacturing chemist 
and chemical manufacturer carried on at Lincoln as Tomlinson 
and Hayward, and to carry on the businees of manufacturers of 
photographic and electrical apparatus and materials, etc. 

Eleotrical Transport and Power Company, Limited. —Capital, 
£10,000. Object: to apply for any provisional or other order or 
Act of Parliament to enable the syndicate to construct tramways 
or light railways and a bridge and works appurtenant thereto in 
the island of South Hayling or elsewhere, and to carry on the 
business of tramway, light railway, ferry and bridge promoters, 
constructors and proprietors, electrical engineers, electricians, 
suppliers of electricity, etc. 


PROVISIONAL PATENTS, 1900. 


— 


DECEMBER 17. 

23005. A trolley-pulley adjuster for electric tramoars. David 
Lewis Reaney, 30, North - street Stokes Croft, Bristol. 

$3014. Improved high-voltage, quick break, single - pole, 
aouble- pole, or muiti-pole switch. Albert Edward 
Sbort, Kimberley Villa, Balham-road, Lower Edmonton, 
London. 

DECEMBER 18. 

23087. Improvements in apparatus for electrically operating 
keyed musical instruments. Stephen Keeler Reynolds, 
70, Market street, Manchester. (Complete specification.) 

23103. Improvements in electric railway systems. The 
British Thomson-Houston Company, Limited, 83, 
Cannon-streep London. (William B. Potter, United 
States.) (Complete specification.) 

$3104. Improvements in systems of motor control The 

British Thomson Houston Company, Limited, 83, 

Cannon-street, London. (Albert Н. Armstrong, United 

States.) (Complete specification.) 

$3106. Improvements in galvanic batteries. Charles Arthur 
Allison, 52, Chancery-lane, London. (The Waterb 
Battery Company, United States.) (Complete specifi- 
cation.) 

$3107. Improvements in galvanic batteries. Charles Arthur 
Allieon, 52, Chancery.lane, London. (The Waterb 
Battery Company, United States.) (Complete specifi 
cation. ) 

$3118. Improvements in current meters. Charles Jasper, 111, 
Hatton-garden, London. (Complete specification. ) 

$3137. Improvements relating te plugs for electric switches, 
Max Vogel, 45, Southampton-buildings, Chancery-lane, 
London. 

23146. Improvements in electricity meters. Ernest Schattner, 
55, Chancery-lane, London. 

23155. Improvement in the arrangement and connection for 
single and multiplex wireless telegraphy. Victor 
Isodore Feeny. 60, Queen Victoria-street, London. 
(Allgemeine Elektricitáte-Geeellachaft, Germany.) (Com 
plete specification.) 
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$3103. Improvements in portable apparatus for wireless 
telegraphy for military and other purposes. John 
Ambrose Fleming and Marconi’s Wireless bir fa 
Company, Limited, 24, Southampton - buildings, 
Chancery-lane, London. 

23168. Improvements in and connected with electric circuit- 
closing apparatus. Paul Carus, 37, Chancery lane, 
London. 

DECEMBER 19. 

23234., An electrical apparatus for operating signal and 
other levers. Rodolph Alloth, Edmond Bernheim, and 
Eugene Sartiaux, 4, South-street, Finsbury, London. 

23240, Improvements in motor-gear cases for electric cars. 
William Cox, Jobn Maitland Smith, and Alexander 
Maitland Smith, 4, South street, Finsbury, London. 

23242. A new or improved regulating device for electric 
current generators. Maurice de  Hoor, Frederic 
Reinitz, and Leopold Stark, 18, Buckingham-street. 
Strand, London. (Complete specification. ) 

$3946. Improvements in and relating to electric motors and 
generators. Martin Kallmann, 18, Southampton - build - 
ings, Chancery-lane, London. 

23254, Improvements ia telephene systems, the invention 
being also applicable to phonographs. George 
Benjamin Oscar Sleebos, 55, Сћапсегу ЈІапе London. 

DECEMBER 20, 

$3308. An improved process and upparatus for tho manu. 
facture of lead castings for electric batteries and 
the like. The British Power, Traction, and Lighting 
Company, Limited, and George James Gibbs, 28, New 
Bridge-street, London. 

22309. Improvements in electrical accumulators. The British 
Power, Traction, and Lighting Company, Limited, and 
George James Gibbs, 28, New Bridge - street, London. 

23310. Improvements in electrical accumulators. The British 
Power, Traction, and woes. Company, Limited, and 
George Jamea Gibbs, 28, New Bridge-street, London. 

23314, Improvements in electrolytic apparatus for production 
of ohlorino and alkali. James Mactear, Birkbeck 
Bank-chambere, Southampton buildings, London, W.C. 

$3329. Improvements relating to speed regulators for electric 
fts Jasper Wetter, 37. Essex-street, Strand, London. 
(The Elektrizitáts- Aktien. Gesellschaft, vormals Schucke: t 
und Co., Germany.) (Complete specification. ) 

23323. Au improved controller and switch for motors for 
electric lifts. John Bush, 90, Lausanne road, Nunhead, 
London. 

$3329, Adjustablo connections for electric lamps. Thomas 
Hargreaves Brigg, 321, High Holborn, London. 

DECEMBER 2]. 

23859. Improvements in insulators for electric conductors. 
Sidney Joseph Atkinson and Wilhelm Schmabl, 3, 
St. Nicbolas's.buildings, Newcastle.on-Tyne, (Georg 
H. R. Büttner, Germany.) 

23861. Improvements in and relating te olectrical fuse 
carriers for distribution boards and the iko. 
George Sperryn and William Henry Wood, 104, 
Colmore-row, Birmingham. 

23366. Improvements in or connected with electric motors. 

. William Whiteley, jun., Market-place, Huddersfield. 
$3385. An improved machine for winding electric cables on 
drums or reels. Ernest Alexander Claremont, 4, 
Bloomsbury-equare, London. 

23386. An improved electric dry coro telegraph and tele- 
phone cable. Ernest Alexander Claremont, 4 Blooms- 
bury-square, London. 

23887. Improvements in tho manufacture of braided cords 
or cables for electric lighting and like purposes. 
Carl Schürmann, 11, Southampton-buildinge, Chancery- 
lane, London. (Complete specification. ) 

23389. Improvements in regulation of dynamo - electric 
machines. The British Thomson-Houston Company. 

Limited. 83, Cannon-street, London. (Alexander B. 
Lunt, United States.) (Complete specificabion.) 

23390. Improvements in oontrollor casings. The British 
Thomson-Houston Company, Limited. 83, Cannon etreet, 
London. (Charles L. Perry, United States.) (Complete 
specification. ) 

93391, Improvements in electrically-operated switches for 
contrelling circuits at remote points from central 
stations, The Britieh Thomson Houston Company, 
Limited, 83, Cannon-street, London. (Howard R, 
Sargent, United States.) (Complete specification). 

23398. Improvemonts fer preventing fluctuations in rotary 
motors. The British Thomson Houston Company, 
Limited, 83, Cannon-street, London. (Arthur L. Hadley, 
United States. (Complete specification.) 

23393. Improvements for preventing fluctuations in rotary 
motors. The British Thomson-Houaton Company, 
Limited, 83, Cannon.street, London. (James J. Wood, 
United States.) (Complete specification.) 


Improvements in electric brake systems. The 
British Thomson-Houston company. Limited, 88, 
Cannon-street, London. (Е E. Case, United 


States.) (Complete specification.) 


23395. Improvements in means for transmitting motien to a 

distant point. The British Thomson-Houston Com- 

y. Limited, 83, Cannon-street, London. (David P. 
homson, United States.) (Complete specification.) 

Improvements in rotary transforming apparatus. 
The British Thomson-Houston Company, Limited. 83, 
Cannon street, London. (Edwin ҮҮ, Rice, jun., United 
States ) (Complete specification.) 

Improvements in systems ef clectrical distribution. 
The British Thomson-Houston Company, Limited, 83, 
Cannon. street, London. (Charles P, Steinmetz, United 
States.) (Complete specification. ) 

Improvements in systems of electrical distribution. 

The British Thomson-Houston Company, Limited, 83, 
Cannon-street, London. (Charles P, Steinmetz, United 
States.) (Complete specification.) 

Improvements relating to electric accumulators. 
Alfred Pouteaux and Albert Wolff, 45, Southampton- 
buildings, Chancery-lane, London, 

Improvements in or connected with the electro- 
deposition of metals or metallic alloys. George 
Edward Vaughan, 57, Chancery-lane, London. (Helmuth 
Koegel, Germany.) 

Improvements in or relating to galvanometers. 
André Blondel, 111 Habton-garden, London. (Date 
applied for under Patente, etc., Act, 1883, Sec. 103, 
June 6, 1900, being date of application io Belgium.) 
(Complete specification. ) . 

Improvements in or connected with controllers for 
use with electrically driven oapstans and tor 
analogous purposes. William Harding Scott, 47, 
Lincoln's-inn-fielde, London. 

Improvements in electric bells. Walter Reginald 
Lambert and Veritys, Limited, 73, S:. Stephen’s-road, 
Upton Park, London. 

Au improved cut-off for electric arc lamps and similar 
electrical installations. William Regioald Ridings and 
Veritye, Limited, 73, St. Stephen’s-road, Upton Park, 
London. 

A new or improved watertight holder for electric 
lamp globes. Percy Garniss Ebbutt. Charles Perc 
Brown, Herbert Samuel Smith, and Veritys, Limited, 
73, 85. Stephen's- road, Upton Park, London. 

DECEMBER 22. 

Improvements in telephone switchboard cords. 
Alfred Whalley, Ashville, Helsby, near Warrington. 

New method of impregaation and isolation of endless 
protecting pipes, tubes, or cylinders to lay under- 
grouod cables, electric wire, and other conductors or 
liquid acid, eto. Wayss and Freytag, 2, Kronprinzen- 
strasse, Bono, Germany. 

Moulding machine for manufacture of protecting 
channels for the purpose of laying and protecting 
underground conductors, cables, electric wires, or 
liqaid acid made of cement cencrete, beton, er any 
other artificial stone or material. Wayes aod Freytag, 
2, Kronprinzenstrass, Boon, Germany. 

Improvements in the means of oontrolling electric 
motors. Edward Henry Tyler and Charlee Ashley 
Carus- Wilson, 41, Old Queen- street, Westminster, 
London. 

Improvements in electric motor control. Edward 
Henry Tyler and Charles Ashley Carus-Wilson, 41, Old 
Queen-street, Westminster, London. 

23487. Electro-mechanical emorgency brake for tramoars 
driven by electricity. Emanuel von Planta, 53, 
Chancery - lane, London. (Date applied for under 
Patents, edc., Act, 1883, Sec. 103, June 23, 1900, being 
date S application in Switzerland.) (Complete specifi- 
cation. 

Improvements in or relating to electric switches. 
Frederick Hagger Headley, 322, High Holborn, London. 
(Complete specification. ) 

Improvements in means for extinguishing ares formed 
on the breakage of electric circuits. Thomas Herbert 
Minehall, 322, High Holborn, London. 

Improvements in and relating to methods for testing 
electric oirouits. Thomas Herberb Minshall, 322, High 
Holborn, London. 

Improvemonts in electrie house service or fuse boxes, 
William Thomas Burbey and Arthur Joseph Clarke, 77, 
Chancery-lane, London. (Complete specification.) 

23523. Improvements in electric block and in 
supplying electric current to trains in connection 
therewith. Baptistin Cruvellier, 24, Southampton- 
a ве Chancery-lane, London. (Complete specifica- 
tion. 


23397. 


93398 


2310$ 


93413 


28417. 


23432. 


23133. 


23434 


23448. 


283461. 


23484. 


23491. 


234932. 


28514. 


COMPLETE SPECIFICATIONS ACCEPTED. 
To be published on Jan. 12, 


1899. 
22830. Primary batteries, Robinson. (Robinson.) 
25186. Apparatus employed in wireless phy. Marconi 


telegra 
and Marconi's Wireless Telegraph Company, Limited. 
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25216. Electric cable conduits. Hoyl.Dia. 

35423. Electrical resistances. Dulait and Garbe. 

95031. Electric light switches. Lundberg and Lundberg. 
1900. 


610. Biectric order tolegraphs for use on shipbeard and 
elsewhere. Kronheimer. 


COMPANIES’ STOCK AND SHARE LIST. 


Name. Apald. Last prios. 
Commoreial and In 
Mectricity Meter, 6 p.c. Oum. Fret. Shares 1-195,000 1 - 61816 эё 


Insulated Wire, Ord., 1-40,000 U aces = e of 
1089. Electrical conductors or cables. Edmunds. —— 40001-70000... VVV — А — 101 15 
1825. Dyaamo-eleotrio machines. Lamme. (Date applied for | —— s Ber cent. Morgege Debentures sz. . 100 `. 100-1 
under International Convention, June 30, 1899.) British Electric "оч, — 0, P 96,000 .......... 1 .. 
1937. Overhead colleetors for electrica!ly-propelled railway | — — (oer sent, M а оО s = 
vehic:os. Urqubart and Goodwin. itish Westinghouse Elec. and ut., 6 per cent. Pref. b 6 
2050 Controlling oleetrioalliy-propelled vehicles. Tyler !!!! 8 if: 
$670. P.oduotion of olectrie incandescent lamps. Hutchison — per cont. раш» Me c-r утуе 105 Ее 161.103 i 
m cen Debentare Stom. = bol. ics х 
and Packard. с 8 Юеһевбагев.. ................. -————-. 100 =. 00113 xd 
3143. Electric relays, Brown, mu. | — 0dina p . 5. 1921 
3144. Telophones. Brown. ——— 6 per cent. Pref. LLL SS LS LS Tem t- due 
Crompton and - ө өз >o am Ө 0 њо dD оо om оо Шз „ „ ев — — 4 
3193. Elect: іс batteries, De Castro and Schlomann. — & К Debentures oo ео во оо m QD эз =з ет [LITE = — 108 
3253, Electrio awitches Spooner. (Neveur.) . — 2 — e i = dd 
3162. Appiieation of steatito to electrical purposes as an | —— 4 per cent. Deb. Stock, Red Red ca cU ~~ 100 — 88:0 
insulating material, De Mare and Frémy. 3 6 per cent. Second Deb. Stk.,Prov.Orts. ....—. zo 96 100 
4016. N енн for electzic installations. Hemingway Балан 1 per — — Fre — о k z rri 
ao о еу.  — oen Perp. — oo UD a as оо a -= l = ^ 
4672. Electrical terminals. Walker. "t и аера “к ee c үз се 12 
6138, Synchronous motors moro especislly applicable to per coent. Debentures .......... a 100 .. 08 118 
combined cinematographic and phonographic appa. | 15а зар (дене Гео P весла гав and Telegraph Works .. - 0 - m 
ratus. Spooner. (Joly.) Е Telegraph fon wad Muiniseaies 177077 12 8868 
6663. Te)ephonic t3ansmitters. unter. — — 6 per cent. Bonds 1 лөө 
7561, Maximum indicating devices applicable for measuring — — . — ишара, O et FFF с 5764 
electric currents and for other purposes. British | Willans and Robinson, Ordinary, 1 1-800000 ................ 6 .. p 
Thomson. Houston Company, Limited. (Westendrap.) — 6 рег cent. Cum. Pref., 80,00{-60,000 . . , 6 — 171 


7 
— —- éd per cent. First Mortgage Debenture Stock, Red. 100 .. 105-106 


11003. Eiect:ic railways on tho third-rail or surface-contaot El h and Su 
ectric Lighting ai . 


systems, Lake. (MeElroy- Grunow Electric Railway 


th & Greenwich -101,900 .. 1 9 
System) Bournemouth and Poole, Ordina те . . . 10 ind 
11556. 5 and supports for Nernst lamp glowers. — m ture No e,, 100 s 00-102 xd 
11568, Electric lampe. Hewitt. —— 1 per cent. Preference.......... _...._..__ srl 5 
12703. Elect: ical accumulators, Riasse and Sengeisen. charing coacto MI Пор; © » Ordinary, но. 140400 T5 р = s) 
12846. Portable electric safety lamps. Glasmachers and 3 Cu Pr A eee во. 633 
Müller. . Iw 100 L 10H11 xd 
13134. К1есізіс aro lamps. Walton. (Date applied for under | ‘City of i 2222 MEE 
International Convention, Dec. 21, 1899.) Z рс De N 105 = iE xd 
14506, Dynamo-electric machinery. Brookes. (Cobton.) County of London and Brash Provinolal, Ordinary ...... 0 L 1 u. 
14743. Electric cut-outs and the like. Clayton. „ ет HAM 
15378. Means for generating or converting alternating | Bámundsons' Шасі шу. Ope Mon uon; Ordinary, 1-17,400 110 = a : 
iti i у „ m 1 
electric currents. British Thomeon- Houston Company, R а oen c 
Limited. (Lunt) Hove Blectric А ‚О@.,111000°.......... 98 .. Теў 
16701. Eleatsically-operated pumps. British Thomeon Houston and Dist. Traction, Pref. 10 85 
Company, Limited. (Hewleto.) London er cat P ———————— P : ~= чї 
17174. Carbon bruash.holde:s for dynamos. Siemens Bios. and 4 per cent. 1st Mortgage Debenture Stock, Red. 100 .. 93-101 
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NOTES. 


Anglo-German Cable.—It is stated, on the authority 
of the Berlin Posi, that the new Anglo-German telegraph, 
which is being manufactured by a German firm, cannot bo 
laid before the spring. | 


Increased Gas Charges.—From an official summary 
of gas charges in 54 of the principal towns and cities of 
the kingdom, we gather that there was last year an average 
advance in price of as near as possible 8 per cent. In no 
instance has there been а decrease as compared with а 
year ago. 

Tramways and Light Railways Association — 
A meeting of the council of the Tramways and Light 
Railways Association was held at Amberley House, 
Norfolk-streot, W.C., on Friday last week, when the віх 
retiring members were determined for this year, and six 
new names were selected to propose for election at the 
adjourned general meeting. 


Finsbury Technical Lectures.—We are informed 
that at the Technical College, Finsbury, Prof. Silvanus 
Thompson will lecture on Wednesday evenings during the 
Lent term on magnetism and electromagnetism. The 
Monday lectures during January will be by Dr. E. W. 
Marchant on alternating currente, and later Prof. Thompson 
will resume the subject of dynamo design. 


Proposed Memorial to Lord Armstrong.—It is 
only natural that Rothbury, the home of the late Lord 
Armstrong, should take the initiative in a movement to 
perpetuate the memory of the deceased engineer. We note 
with pleasure that at a special meeting of the Urban 
Council it was suggested, and unanimously approved, that 
the Council, as the representatives of the inhabitants of 
Rothbury, should adopt this course. It was decided to take 
preliminary steps in the matter without unnecessary 

elay. 


Madras Electric Tramways.—Good evidence of 
the enterprise of electric tramways undertakings comes 
from Madras, where the tramway company have now 
instituted a quarter-anna fare, which is just about а 
farthing in English money. Such a low fare is unique, but 
16 speaks well for the success of such systems in India, 
and indicates a strong management on the part of those 
responsible for the working of the tramways. A more 
frequent service is also provided for, cars running at 
intervals of 7} minutes in some places. 


Opposition to the Tube Railway.—Apparently 
the “twopenny tube” is not such a general favourite as 
may be supposed. We notice that at an informal meet- 
ing of Hampstead residents 16 was decided to form a 
committee to oppose the extension of the tube railway from 
Holly-hill under Hampstead Heath, with stations on tho 
Heath and at North End. The reason for this resolve, we 
understand, is that it is thought that to build stations on 
Hampstead Heath will spoil the beauties of the spot, at 
present so much appreciated by the majority of Londoners. 
We think, however, that the opposition should be based 
on the ground of the inconvenience of these railways 
having no common terminus. 


Electric Legislation.—The old Electricity Act that 
was passed as long ago as 1877 in Bombay was first used 
recently. It seems that an electrician named Gapal Dayal 
had broken the law, in that he supplied electric light 
installations to certain shops during the Dewlai festival 
without giving due notice to the Commissioner of Police. 
He escaped, however, with a caution, as he pleaded that he 
was not well up in a law which had been on the statute 
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books since 1877 without being enforced in any way. We 
are not told by our contemporary, the Eastern Engineer, 
that any complaint was made by the electric light autho- 
rities, and fail to see what the police have to do with the 
permission to use electric lighting. | 


Newspaper Cars.—The Union Traction Company, of 
Philadelphia, have introduced а system of distributing the 
newspapers in the early morning by means of trolley cars. 
These start from the centre of the city in the early hours 
before the ordinary traffic is commenced, and are said to 
travel at a rate of 35 miles per hour over the street railway 
tracks in that city. This speed includes a stop every three- 
quarters of а mile in order to put down а newspaper man. 
Up to the present, we believe, the service is an experi- 
mental one, in order that experience may be gained as to 
the possibilities of maintaining a regular service at high 
speeds over such lines. Of course, a speed of 55 miles per 
hour would be quite impossible through the ordinary traffic 
of the streets. 


Tesla.—The exploitation of Mr. Nikola Tesla in the 
yellow papers of the States can have done his reputation 
no good. Wo regret that this class of sensational report 
has now been taken up by one of the London dailies, which 
was the first to announce the receipt by Mr. Tesla of a 
mysterious message from Mars. The message is, of course, 
meaningless and the grounds for bslieving that any signal 
from space had been received most obscure, but the above 
scientist continues to furnish additional statements to the 
reports on the matter. It is pitiable to see the engineer 
who invented the multiphase syatem of power transmission, 
and who has done such valuable original work for other 
departments of electrical engineering, so fond of the cheap 
notoriety to be gained by sensational paragraphs in daily 


papers. | 

COhronometers. — Mr. Cornu, a well-known French 
scientist, has recently been carrying out some extensive 
experiments on the effecta of the earth's magnetic field 
on the rate of chronometers. His conclusions, which one 
could have predicted from first principles, are that the 
earth’s field has a distinct influence on the time-keeping of 
chronometers. The influence, however, is not a fixed one, 
but depends upon the magnetic movement of the balance 
wheel, and of the hair-spring. The obvious conclusion is 
that in order that chronometers may be quite free from 
Interference from either variations in the earth's field, or 
from artificial magnetic fields produced by electric light 
wires, etc., they should be constructed on the non-magnetic 
principle. This, we believe, is being done by the best 
makers. 


Case of Lead-Poisoning.— Recently a man named 
J. E. Darbyshire died from lead-polsoning after having 
been engaged in laying electric light cables for the last 
three months. At the inquest the doctor who attended 
the man stated that the deceased must have contracted 
the lead-poisoning from handling the leaden covering of 
the cables. Some people were more susceptible than 
others, and he remembered a case of lead-poisoning 
where the subject had merely handled leaden type for 
a short period. This is the first case of the kind we 
have heard of, but if there be risk of lead-polsoning in 
carrying out such work as the laying of electric lighting 
cables, surely it could be obviated by the men while so 
employed wearing a gauntlet or piece of leather in the 
palm of the hand. 


Society of Arts Lectures.—A course of four special 
lectures on “ Polyphase Electrical Engineering " have been 
arranged to be given by Mr. Alfred C. Eborall at the 
Society of Arts on April 26, May 3, 10, and 17. As the 
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subject is one of very great interest in connection with 
the development of electric railways and other applications 
of electric power, the council believe that members will be 
glad to have placed at their disposal the latest information 
on the subject by one who has made a special study of it, 
and is recognised as an authority. The conditions of 
admission to the lectures will be the same as for the Cantor 
series, each member, besides bis personal admission, being 
entitled to give one ticket toa friend. A limited number 
of tickets will also be given to genuine students of the 
subject. For these application should be made to the 
secretary. | 

Parcel and Goods Delivery. — The Pittsburg 
Expreas Company has now organised a complete system 
of the delivery of goods in their suburban districts, 
employing trolley cars for this object. The cars in 
question, which are able to hold eight tons of goods, 
are mounted on a single truck, which gives a 74ft. wheel 
base. The goods are brought to fixed points and thence 
distributed at intervals to seven termini at distances 
varying from 7 to 14 miles. There are no less than 
16 deliveries per day, which gives a total mileage of 
270 car miles per day. From the description which 
appears in the Street Ratlway Journal we gather that 
these goods cars are largely used for interurban traffic, 
and we can quite understand that the ordinary passenger 
traffic would be rather disorganised if house-to-house 
collection and delivery were undertaken from the electric 
сагв. 

Chinese Telegraphs. — In Mr. Archibald Little's 
interesting articles now appearing in the Globe, entitled 
"A Plea for the Chinese," attention is called to the 
unsatisfactory state of the telegraph communication in 
China. We gather that the organisation of the telegraph 
system is bad, that the charges are high, and that the 
length of time taken for certain messages is so long as 
to render them almost valueless when they arrive. The 
proposed solution of removing the present management 
of the lines from the Chinese and placing them under 
European control is rather a large order. It is, however, 
essential for the safety of the foreign inhabitants of the 
country that the telegraph system should be in reliable 
hands, so that messages can be quickly transmitted without 
fear of preferential treatment. The financial result of this 
would amply repay all concerned, and we trust that it may 
be arranged as one of the concessions when the present 
state of affairs is cleared up. 


. Central London Railway Vibration.—On the 
invitation of the Central London Railway Company and a 
committee representing the owners of houses in the vicinity 
of the line, the Board of Trade have appointed a committee 
consisting of Lord Rayleigh, F.R.S. (chairman), Sir John 
Wolfe-Barry, K.C.B., F.R.S., and Prof. Ewing, F.R.S., to 
consider to what extent the working of the traffic on the 
Central London Railway produces vibration in the adjacent 
buildings, and what alterations in the conditions of such 
working or in structure can be devised to remedy the same, 
and to report to the Board of Trade. The first meeting of 
the committee for the transaction of business will be held 
on the 11th inst. Voluminous evidence, we hear, has been 
prepared on behalf of residents en route, and it is under- 
stood that, in view of the other important projects for 
electrical underground traction coming before Parliament 
next session, the enquiry is likely to be of an exhaustive 
character. It is believed that the committee's report may 
influence the new schemes to come before Parliament this 
` year. | 

Bradford Tramways.— АП has not gone on во 
amoothly for the last few months between the Tramways 


Committee of the Bradford Corporation and the Electricity 
Committee as one might wish. Under the original agree- 
ment the latter contracted to supply the Tramways Com- 
mittee with power at the rate of 1d. per Board of Trade 
unit. It now turns out that this figure is less than the 
actual cost price, which is as near as possible 1jd. per 
Board of Trade unit. The Tramways Committee, however, 
have undertaken to pay the cost price for power. But a 
conference has been arranged to take place between the 
heads of the departments concerned relative to the matter. 
Practically speaking, the question is merely one of account, 
but the point may incidentally arise as to whether or not 
it would be cheaper to establish a generating station apart 
from the lighting station for the supply of power for the 
tramways alone. We are in favour of the combined 
working, and think that it is absurd in а town like 
Bradford to have two undertakings under the Corporation 
each generating electricity independently. 

Telephone Calls.—The length of time which is 
allowed to elapse between the ringing up of an exchange 
and the reply by the telephone attendant is reaponsible 
for a large amount of the delay in telephone working. It 
is, of course, dependent upon the number of lines which 
each operator has to control. In the middle of the morning, 
when everyone is using the telephone, this interval between 
the call and reply is at its worst, and the delay is then 
nearly always due to the insufficient staffing of the exchange. 
At other times of the day delay may occur through inatten- 
tion on the part of the operator, and it is this delay which 
we trust will be observed when the new Post Office aystem 
in London is opened. There is only one way to prevent 
it, and that is to keep а good supervision over the staff, 
which with telephone facilities can easily be done. "We 
notice that in one town in the States one of the supervisors 
is always recording this interval without the knowledge of 
the staff. The system is said to have had most beneficial 
results in decreasing the waste of time which hitherto 
occurred. "Three seconds are allowed for the operator to 
reply, and if she has not answered in that time the super- 
visor makes а mark against her name, the value of which 
increases with the length of time before she replies. 


Bolton Tramways Circle System.—Having had 
the corporate management of the electric cars at Bolton for 
exactly 12 months, the Tramways Committee now propose 
to establish a circle system in the centre of the town, 
their main object being to solve the congestion difficulty 
due to all cars starting from the same point. At the first 
Council meeting of the year last week a vigorous discussion 
took place on the subject. It was pointed out by a 
dissentient to the scheme that it would involve changing 
of cars to all passengers who desired to travel outside the 
circle, and that such a system would not be tolerated by 
the public. The majority of the councillors, however, 
supported the scheme, holding that it was the only way in 
which the congested state of the streets in the centro of 
the town could be removed. A quicker all-round service 
would be obtained, and, above all, the circle system 
would result in a saving of nearly £11,000 per annum. 
Also it was hoped the necessity for widening the streets 
for double rails, at a cost of about £400,000, would not 
arise. With the adoption of the circle tramway to connect 
up the terminii of their various lines to the suburbs, we 
understand the fares will be reduced, and this, no doubt, 
will find favour with the majority of the inhabitants of 
Bolton. 

Cheap Water Power.—It is not the largest water 
powers which are necessarily the most cheap to develop, 
and while the Niagara schemes have done good service in 
bringing before the public the possibilities of large po wer 
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distribution schemes, it is quite likely they will fall con- 
siderably behind new undertakings in the price at which 
they can afford to distribute electrical energy. The civil 
engineering work which has to be done in developing a 
large water power enters into the cost per horse-power 
delivered afterwards. It is well known that in the case 
of the Niagara schemes the outlet tunnel and tbe main 
shaft for the turbines were exceedingly costly to construct. 
These items serve to keep up the capital outlay per kilo- 
watt installed. The St. Lawrence Electrical Power Distri- 
bution Company has saved these heavy items, and in 
consequence expects to get its plant laid down at а very 
much less cost per kilowatt than the original Niagara 
Company. We also hear that the Ontario Power Company 
bas secured water rights on the Welland River which will 
be easy to develop at a comparatively small cost. In fact, 
the company’s engineers estimate that it will be able to 
produce as much power with an expenditure of one million 
as the Niagara Company has secured for an expenditure of 
three millions. 

Electric Flash Communication.—<An interesting 
lawsuit between a Mr. Frost and a Mr. Pinkerton in New 
York, arising out of the application of electric light for 
signalling purposes, is reported in the Electrical World. So 
far back as 1891 Frost was arrested by Pinkerton during 
a famous fight made by Philip Dwyer against the pool- 
rooms, and this was the cause of action. Dwyer barred 
out the wires of the Western Union Telegraph Company 
to prevent the poolrooms from getting the results of the 
races. Frost and several companions, it is alleged, went 
to the races armed with electrical appliances for flashing 
the information desired by the poolrooms. It is asserted 
that the coachman on the carriage in which Frost and his 
companions were wore a high hat. In the top of the hat 
was a hole about the size of an egg, and inside the hat the 
coachman had an electric light. By means of a code of 
signals the results of the races and the betting were flashed 
to operators stationed in the cupola of a hotel opposite the 
grounds. On the authority of the Jockey Club officials 
Pinkerton arrested Frost, Both Frost and his wife, who 
were in the carriage, assert that they were roughly handled 
by Pinkerton’s men. The facts as to the electrical appa- 
ratus were duly attested in the trial of the ‘action, which 
resulted in a verdict in favour of Frost for £1,000 damages. 


Belfast Electrical Committee and the Labour 
Council.—The outcome of a deputation from the Labour 
Council to the Belfast Electrical Committee is that the 
latter have agreed that no men in future shall be appointed 
by them to take charge of engines, or to do engineering 
work, unless they are qualified as engineers. Mr. Bawman, 
of the Labour Council, was asked by the Electrical Com- 
mittee, after the deputation had withdrawn, whether it was 
desired that the man at present employed in that capacity 
at the electric works, who had served the Corporation well 
for seven years, should be dismissed. We are glad to say 
that Mr. Bawman replied in the negative. He told the 
committee that if they would resolve that in future all 
men who were employed as engineers should be men who 
had served a legitimate apprenticeship as engineers, he 
would be satisfied. This the committee agreed to do. 
While we concur that in the case of a mechanic the man 
employed in that connection should be a qualified engi- 
neer—i.e., have served a certain term of apprenticeship— 
we are unable to agree that this is necessary in every case. 
In electric light stations there are many jobs which do not 
require the attendance of what are termed “ skilled ” 
mechanics, and in these instances the station engineers are 
quite capable of training the ordinary workman up to their 
duties. 


Berlin Tramway Oasualties.—At the suggestion 
of their Emperor, the German authorities are at last 
taking active steps with the view of preventing any 
more additions to the many accidents that have occurred 
in Berlin since the introduction of electric accumulator 
carriages by the Great Tramways Company. The 
Emperor's intervention in the matter has been brought 
about by the death of Lieut.-General Pockhamer, who 
was caught by the projecting guard of an electric wagon 
and dragged a distance of some 50 yards before he was 
extricated from the position. His injuries were so severe 
that in a short while he succumbed to them. Daring 
December there were five similar accidents. The autho- 
rities, it is said, have for some time since been occupied 
with the problem, but up to the present their deliberations 
have not resulted in any better regulation of the traffic, 
nor in а decrease of the number of accidents, which are 
described as terrifying Berlin. The Emperor William now 
suggests the appointment of a special commission to Investi- 
gate the merits of all foreign, and especially American, 
inventions for diminishing the dangers attendant on fast- 
running accumulator carriages. The company has naturally 
assented to this proposal, and has intimated that no expense 
will be spared in fitting the carriages with the devices that 
may be recommended by the commission. 

The Double-Filament Lamp.—An American firm 
of incandescent lamp manufacturers in the States known 
as the Phelps Company, at Elmwood, Indiana, is turning 
out an incandescent lamp with two independent filaments. 
One of these їв to be used at ordinary times, while the 
other, which develops much less candle-power, can be 
employed throughout the night. Ава rule these filaments 
are made to give 1 c.p. and 16 c.p. respectively. The 
change over from one filament to the other is made by 
turning the lamp in a screw socket. The watts per candle- 
power required by the small filament are much greater 
than that of the 16-c.p. one. Due to this, the life of the 
small filament is said to be much more than the life of the 
16-c.p. one. It is certainly à more economical arrangement 
to employ two filaments like these than to have a resistance 
or impedance inserted in series with a single-filament 
lamp, because if the temperature of the filament is reduced 
in order to reduce the amount of light, there is still a large 
waste of energy in heat rays. The doubtful point about 
the lamp now before us is whether the 1-c.p. filament can 
be made to stand at the average voltages now employed. 
The illustration shows the 16-c.p. filament to be a long one 
and the 1.с.р. à short one. If this is so, the diameter 
of the small filament must become exceedingly small, and 
we should almost doubt that the life could be depended 
upon, as stated, for some 1,200 to 7,000 hours. 


Institution of Junior Engineers.—Having had its 
notice drawn to the increasing importance of the subject of 
works management and the absence of facilities for its 
study, the council of this institution have arranged for a 
course of six lectures to be given by Mr. A. H. Barker, 
WhSe., etc. This gentlemen is especially well fitted to 
deal with the subject, being а manager of an engineering 
works himself. We understand that every opportunity 
will be given for treating special points introduced by those 
attending. From the syllabus of the lectures we gather 
that in the first, оп Feb. Б, Mr. Barker will refer to the 
advantages of electrical driving over mechanical driving. 
Useful advice will also be given on motors, dynamos, 
foundations, belting, conveying appliances, etc. At the 
second lecture, on Feb. 20, the lecturer proposes, 
among other things, to deal with the relative economy in 
working, the price, and the advantages and disadvantages 
of hand cranes, power cranes, and. electrical cranes. The 
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three following lectures will be delivered on March 7 and 
19 and April 5 respectively. We notice that at the last 
lecture, on April 25, Mr. Barker will give some valuable 
information as to the mode of estimating, a matter of con- 
siderable importance. In view of the great value of a 
knowledge of the methods of economical manufacture and 
the commercial conditions prevailing in modern engineering 
establishments, the course should prove both instructive 
and interesting to young engineers who in their ordinary 
positions with engineering firms are debarred from all 
access to commercial information. The lectures will be 
given on each night at eight o'clock at the Westminster 
Palace Hotel. 


Lamp Carbons.—4An article in the Elektrotechnischer 
Anzeiger, which deals with recent improvements in electric 
lamps, incidentally remarks upon the great attention which 
has been bestowed upon the manufacture of carbons for 
arc lamps. The old method, which consisted in mixing 
powdered carbon with certain syrups, has been discarded, 
because, though of excellent quality, the carbons produced 
by this method were very expensive. Present practice 
consists in mixing different proportions of carefully selected 
and powdered gas coal with lamp-black and tar. Sometimes 
chemicals are added in order to increase the light intensity 
or durability of the carbons. The well - incorporated 
mixture, after being cleaned, powdered, and thoroughly 
kneaded, is finally subjected to a very high temperature. 
All European manufacturers give the positive carbons a 
core composed generally of 80 to 85 per cent. carbon, 5 to 
6 per cent. water, and the rest of silicates and borates. 
This provision assists the generation of vapours which are 
beneficial to the conductivity and steadiness of the are, 
while it at the same time lowers the limit of tension at 
which the hissing of the arc commences. In the U.S.A 
a carbon of inferior quality for home consumption is pre- 
pared from lamp-black and chemically-cleansed petroleum 
waste. Such carbons must necessarily be very soft, and are 
plated with copper in order to render them serviceable for 
low-tension lamps. The practice of coppering has been 
discarded in Europe, chiefly because the dropping of 
particles of the melted metal decreased the steadiness of 
the arc. There is no other reliable method of ascertaining 
the quality of the carbon than that of testing the same in 
the lamp itself. 


Machine Friction.—In his interesting paper read 
before the Civil and Mechanical Engineers’ Society last 
week, Mr. W. B. Esson assumed an average loss of 40 per 
cent. between the indicated horse-power of a works engine 
and the brake horse-power actually given to the driving 
pulleys of the various machines in factories. The con- 
clusions based on this assumption clearly showed that even 
in the best of cases, as far as mechanical driving was con- 
cerned, there was an advantage in the conversion of the 
factory to electrical means of transmitting power. The 
various curves given by the author were all drawn for 
the best possible case from the mechanical transmission 
point of view. Any deviation from the conditions 
assumed, such as would be the case by the use of isolated 
engines, or of widely scattered workshops, would 
tend to throw much greater advantages on the side 
of electric driving. There was one point, however, which 
was not referred to by the author, and that was the ease of 
repair when electric motors are used as the driving power. 
In the case of a steam-engine driving a complete factory, 
the breakdown of any part of the engine will entail the 
closing down of the whole of that factory until the repairs 
have deen made good. Of course, the same would be the 
case if a single engine only were used in the power station 
generating electricity. On the other hand, it is usual in 
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such power stations to divide the plant up into two or 
three generating units, which prevents the above. The 
risk of breakdown in transmission of power by electricity 
throughout a workshop is therefore much less than when 
mechanical driving is employed. The motors can all be 
standardised, and in the event of any defect occurring 
to any motor it can be quickly replaced by a spare one. 


Conductors for Railways.— In all the heavy electric 
railways used in Great Britain, such as the Liverpool Over- 
head, the Central London Railway, etc., the conductor 
conveying the electricity to the traln has been laid 
alongside the track, and has offered a firm bearing for 
the collectors. In consequence of this, there has been 
no trouble in collecting the heavy currents required in 
starting, and there has been comparatively little inter- 
ruption from faults in the conductor. In America, and 
particularly at Baltimore, overhead construction has been 
used with trolley collectors. The editor of the American 
Electrician, after experience of these lines, concludes that 
this overhead arrangement is totally inadequate for heavy 
traction. The progress of the trains at night when the 
overhead and trolley is used is marked by a display of 
fireworks from the trolley wheels which is not edifying. 
Oar contemporary, therefore, commends a new railway 
which has just been opened, because its engineers have 
adopted the third-rail system. This system was originated, 
we believe, by Drs. Hopkinson for the electric railways laid 
down by them in Ireland in the early days of electrical 
engineering. The only trouble which seems likely to arise 
from the use of this third-rail system is in connection with 
low-lying sections of the railways, which are llable to flood. 
The leakage caused in such an event would be excessive, 
and it is a point which will require careful consideration 
when the underground lines in London are being converted. 
Owing to the low level of this railway, we have frequently 
seen it flooded in places by water retorning up from the 
sewers. The question will then arise as to whether this 
cannot be prevented in future, or if it will entail the use of 
elevated conductors to guard against heavy leakage of the 
currents at such times. 


Electrical Installation Rules.—The London and 
Lancashire Fire Insurance Company have forwarded to us 
a new edition of fire rules, which we see are drawn up by 
Mr. T. L. Miller. We have looked through the same, and 
consider that they are on the whole moderate in their 
demands, reasonable in their precautions, and exceedingly 
valuable as a warning to electric light consumers and plant 
owners as to what to avoid. А strong warning is given 
against the employment of unreliable contractors for elec- 
trical work, but it is, of course, impossible to tell the 
private individual how to discriminate between reliable 
and unreliable contractors. It is easy to see, when looking 
through these rules, that in the course of their pre- 
paration their author had before him instances of fires 
that had occurred in central stations. For instance, 
he specifies that the connections at the back of the 
main switchboard are to be of bare copper as far as 
possible. We suppose that more fires have been caused 
through the insulation of conductors at the back of the 
switchboard catching fire from an arc than from ary other 
cause. We do not quite see, however, how a main switch- 
board can be considered to be complete if it must be 
arranged so that all current can be entirely disconnected in 
the event of a fire starting on the board. To get this, one 
would have to arrange a series of quick-break switches on 
all the conductors leading up to the board, and these would 
have to be isolated from it. If equal precautions were 
then demanded, as they should be, one would go on adding 
isolated switches, each to protect the one before it. We 
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are pleased to note that, at the end of the rules, the Institu- 
tion tables as to the currents which various conductors are 
allowed to carry are given, and are adopted by the com- 
pany. We see no reason why, however, the company 
should withhold the atatement that the tables published by 
them are taken from the installation rules of the Institu- 
tion of Electrical Engineers. 

Electric Railways in Groat Britain — The 
Canadian Engineer ia responsible for the statement that 
the development of electric lines in this country is due 
to the energy and courage of a number of Canadian and 
American railway men. However tbis may be, there is 
no country in the world where electric railways for 
light inter-town traffic have such an open field as 
in Great Britain. Our contemporary expresses the con- 
viction that until now such enterprises have made little 
headway in England. ‘One reason of this,” the article 
proceeds, “is the remarkable respect in which private 
rights of ownership are held. Right of way is 
obtainable, generally, only by purchase of land at 
prohibitory figures, and it is difficult even to run a 
wire over farm land. Another reason is the slowness 
and great cost of obtaining charters, as each incorporation 
has to be obtained by an Act of the Imperial Parliament 
at frightful costs for legal services." The writer, however, 
concedes that, in spite of the difficulties of such enter- 
prises, a number of lines to be worked by electricity are 
being built in various parts of the kingdom, the big under- 
ground electric railway schemes of London having started 
the movement. These railways, it is admitted, will be 
much better suited to the requirements of the great net- 
work of towns and villages of Great Britain than the light 
steam railways, and will enable the country districts 
to make considerable progress in the abolition of the 
old and costly style of transportation by wagon. It 
appears that the development of electric railways in 
Canada and the United States is advancing most favour- 
ably, and the railway trunk line managers, after holding 
aloof for a long time, have at last come to recognise that 
the trolley lines can do for them what steam trains must 
fail to do as local feeders. While the writer of the above 
article is quite correct in attributing to the tramway and 
railway law in this country a large proportion of the delay 
in the improvement of inter urban communication, he has 
not acknowledged the great advance made under the Light 
Railways Act. He would also find on enquiry that while 
Canadian and American engineers have executed a large 
amount of contract work on such lines, the conception of 
the scheme and the design of the equipment has been 
mostly due to English engineers. 


Manchester Telephone Question.—The Mutual 
Telephone Company, of Manchester, is again making an 
attempt to get the consent of the Manchester Corporation 
to its holding a license in that city, On Thursday last 
week a deputation representing over 500 prominent 
merchants, manufacturers, traders, and professional men 
waited on the Lord Mayor of Manchester to put the case 
of the company before bim. The memorial in which the 
case was stated referred to the fact that the Mutual 
Telephone Company has secured a telephone license for 
Salford and some other districts close round Manchester, 
but that until they get the consent of the Corporation 
the Postmaster-General will not issue the company a 
license for that city. It will be remembered that 
15 months or so ago the Corporation refused this 
consent, and that it was feared the Mutual Telephone 
Company would go out of existence in consequence. The 
licenses granted for the surrounding districts, however, 
bave prevented this. In the interview with the Lord 


Mayor, Mr. Wm. Thomson was the principal speaker, aud 
he had to be called to order by the Lord Mayor for the 
way in which he reproached the City Council for breach 
of faith. We hold that he was quite right in his conten- 
Чоп that the Mutual Telephone Company of Manchester 
and the Glasgow Corporation were largely responsible for 
the change in policy of the Government by which muni- 
cipal telephones became possible. The company was 
formed in 1896, we believe, and in April, 1897, the Corpo- 
ration of Manchester passed a resolution in favour of the 
company laying down a competitive system of telephones. 
This resolution the Corporation would not confirm when 
asked to do so 13 months ago. Mr. Thomson eontended 
that since that refusal the Telephone Committee had 
only been delaying matters, as they had come to 
no conclusion whatever as to whether the Corpo- 
ration should carry out the work or not. Other 
speakers of the deputation urged on the Lord Mayor 
the advantages which would ensue from an active competi- 
tion. In reply, the Lord Mayor stated that he would 
bring the matter before the Council this week, but without 
wishing to commit his colleagues in any way, he thought 
that the Corporation had quite enough in hand at present 
with their electric lighting and tramway schemes. 


Incandescent Gaslight in Germany. — А con 
tributor to the Zeitschrift für Electrotechnik compares the 
respective developments of the electric and gas lighting 
industries in & manner altogether unfavourable to the 
former. As an example of the successful competition 
offered by the incandescent gaslight, he points out that 
in Berlin, where the electric arc found an early footing for 
street-lighting purposes, there existed in 1899 over 
27,000 incandescent gas lamps in the public thoroughfares, 
while the number of public arc lamps installed amounted 
to only 235. Further, in Strassburg it was proposed to 
increase the electric lighting of the railway station 
approach by two arc lamps, and to substitute 16-ampere 
lamps for the nine-ampere lamps previously used. The 
electric light company offered to undertake the lighting 
at an annual charge of about £145, but the gasworks 
company offered to light the approach by means of 
incandescent gas lamps at an annual charge of £135, and 
succeeded in obtaining the order, despite the insignificant 
difference of £10 in the amounts. It is also an undeniable 
fact, observes the writer, that valuable improvements have 
been made in the manufacture of the incandescent gas 
mantle, and will probably be followed by others. Com- 
paring the relative progress made in the manufacture of the 
electric incandescent lamp, the writer finds cause for further 
complaint. True, he remarks, we are constantly read'ng 
that this or that factory has increased ite daily output of 
lamps to so-and-so many thousands, but at the same time 
the average quality of the lamps placed upon the ma: ket 
is becoming worse from day to day. Manufacturers will 
no longer guarantee their lamps, a state of things which 
calla for immediate attention. He doubts tbe capability of 
the Nernst lamp in its present form to effect the necess.ry 
remedy, and dwells at some length upon the several well- 
known defects which at present stand in the way of its 
commercial success. In conclasion, the writer urges his 
readers to pay careful heed to the progress of the gas-lighting 
industry. At the same time it must be remembered that 
the success of the incandescent gas lamps in side streets in 
competition with incandescent electric lamps has not in 
this country been followed by a dieplacement of arc lamps 
in the main streets. Ол the above writer's own figures the 
costs of arc lighting and incandescent gas are very nearly 
the same. Our local conditions have tended to the success 
of the arc lamp. 
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PRACTICAL NOTES ON ELECTRIC MAINS. 
BY A MAINS ENGINEER. 
(Continued from page 906, Vol. XXVI.) 


Jointing.— A very great deal depends on tbe jointing if 
running without faults is desired. There is no reason at all 
why joints should be badly made, or why they should go 
wrorg after being well made, if proper precautions are taken. 
It is quite common at the time of a fault to hear the chief 
engineer say, '' Better have the joint opened,” but the mains 
engineer, if he has the jointing well done, can be quite 
certain that the fault is not in the joint. 

The first thing necessary for good jointing is а good 
jointer well supplied with good tools. А good kit of jointer's 
tools cannot be purchased intact, but must be made up by 
the mains engineer to the requirements of the system of 
cable. If a complete kit is bought, nearly the whole of the 
tools supplied will never be used, as the people who supply 
the kit do not seem in the least to know what is required. A 
good jointer's kit will contain the following tools: А lock-up 
box; two round, covered flat tins, one to hold а pound roll 
of rubber strip, the other to hold а similar quantity of 
Waterproof linen tape; one tin for powdered resin; one large 
and one small soldering bit ; one screw-top can, pint size, for 
benzoline ; one benzoline blow lamp ; one small and one large 
ladle, wrought iron; one medium-sized metal-pot ; one hack 
knife; опе two-bladed clasp knife; two medium-sized 
shifting spanners, preferably Clyburn ; two screwdrivers, one 
ldin. or so long, tbe other Sin. long; one large and 
one small gimlet; two second-cut three faced files, 14in 
long; two second-cut flat files, 83 in. long; one bow hacksaw, 
with removable blade; several spare hacksaw blades; two 
cold chisels, each about 10in. long, of Zin. steel; one heavy 
hammer and one light ditto; two pairs Sin. gas pliers ; 
two pairs cutting pliers one 6in. the other 8in.; and 
if wood troughing has to be cut, a small axe and two medium- 
sized chisels for wood will be required. Pipe cutters for 
cutting armour should not be allowed; three-faced files 
should be used. 

Fine dry weather is certainly desirable for joint-making, 
but cannot always be had, and excellent joints can be made 
in wet weather if proper care be taken. Tents usually sold 
for jointers' use are nothing like large enough for all jointing 
jobs, and a tent can be easily rigged up by laying а small 
tarpaulin over wood trestles. A very large amount of 
jointing is now done in wet weather. То make a first-class 
joint, time is necessary. Ап ordinary straight-through joint 
on & concentric main can be made and the box filled in 
within three hours; a concentric three-way tee joint takes 
about four hours: this for actual jointing work. 

We have been reading and hearing lately about some very 
quick work in the way of joint-making, but record breaking 
on electric mains should certainly not be indulged in. 
Besides, of what use is it to be so very quick? A certain 
number of jointers must be kept on in any case, and if they 
make all the joints in one day they will be doing nothing for 
-the rest of the week. Jointers cannot well be put to other 
work than jointing Far better to take a fair amount of 
time and make a good job. One often sees advertisements 
for jointers who are capable of making lead wiped joints. 
Such a jointer is valuable, as few can do any lead work, 
except enough to burn the lead of the cable; but in any 
case, whether the jointer can make wiped joints or not, wiped 
joints should not be used under any circumstances, An iron 
box filled with good waterproof compound, is the only way 
to protect a joint properly. No jointer should be allowed to 
fill in a joint-box until the joint has been examined by the 
engineer-in-charge or the foreman Frequently joints on 
concentric mains have been found with two or three of the 
outer wires sweated to the inner coupling on the underside ; 
this is because the jointer only thinks of the part he can see. 
To stop this sort of thing, the jointer should be provided with 
a small mirror for holding under the joint Iron joint-boxes 
should be well dried out before being placed in position. 
All joint boxes should be well supported underneath, prefer- 
ably on a flat stone slab or bricks, to prevent them tipping 
Time should be allowed for the filling in compound to sink 
before the box is closed down. The time required varies 
according to the size of the box. The smallest joint-box 
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should not be covered down under half an hour. Many large 
boxes require several hours Such boxes should be opened 
again the next day and refilled after the top of the set com- 
pound has been well warmed with a blow lamp flame. 

The best material, and one absolutely reliable for filliug 
boxes, is & compound black in colour supplied by most 
cable-making firms. If the boxes are properly filled with 
this compound, no water will ever get into the joint. The 
compound, after being boiled, should be skimmed and allowed 
to cool somewhat, then poured into one corner of the 


joint-box to be filled, thus driving out all air from the box, 


and also guarding against any foreign matter which may be in 
the compound resting or lodging across the fittings. Resin 
oil is often used for filling joint-boxes, but is not reliable, as 
it is no heavier as a rule than water, which often finds & way 
into the box, gradually displacing the oil. The oil also 
disappears along the cable, thus leaving the box only partly 
full. There is really no need to use oil, as unless underground 
switch-boxes are used, box compound can be quickly removed 
to gain access to fittings. If underground switch-boxes are used, 
of course oil must be used, but this often goes so hard in the 
cold weather that it is almost impossible to use the switch. 
Paraffin wax has been suggested as а box filler, and ought to 
answer well if the cost is right, as it can so easily be cut out 
cold. As quick disconnecting boxes are very necessary, it 
would probably be better to use boxes whose fittings were 
coupled with links rather than switch-boxes. These links 
could be brought fairly near the top of the box, and if the 
top part of the box were filled with paraffin wax it would be 


v 


Fia 5 —Barthing Clip. 


quite simple to disconnect. The lower part of the box could 
be filled with the ordinary compound, which would have to be 
allowed to cool and set hard before the wax was put in. Com- 
pound in the bottom of the box and resin oil on top should 
never be sanctioned : it always results in a beastly mess. 

All straight-through joints оп armoured feeders and solid- 
laid feeders should be disconnecting boxes, also, of course, 
on feeders in conduits. These disconnecting boxes should 
be surrounded by а brick built box, so as to avoid the 
trouble of opening ground at the time of disconnection. 
The surrounding brick box should be large enough to allow 
а man to stand down at the side of the joint.box. Switch- 
boxes for high-tension work should not be used, as it is 
always doubtfu) if the switch is on or off once it has been 
moved from its original position ; it is а good rule never to 
have high-tension switches that cannot be seen, especially if 
men's lives are depending on the position of the switch. All 
high.tension boxes, if they are not surrounded with solid 
filled-in earth, must be earthed to the nearest water-main. 
А good connection can be made with such a clip as is shown 
in Fig. 5. It is made in cast iron, and is exactly like an 
eccentric strap ; the inner groove is to be filled with molten 
lead. Earth-wire should be stranded iron wire, coated with 
Dr. Angus Smith's compound. Galvanised iron wire is no 
good at all; a 7/,, galvanised iron cable will be eaten through 
in less than two years in any soil if used as an earth-wire. 

All joints which are disconnecting by means of links must 
have the links screwed tight home, and must be guarded with 
lock nuts. Contact is a thing of which no jointer seems to 
have the slightest knowledge. A very much exaggerated 
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view of what is often found in а straight-through link joint 
is shown in Fig. 6. In some cases no continuity has been 
made at all, as the cables have been bent to suit the position 
of the box instead of the box being placed to suit the cables. 
If a joint has to be completely opened, the best method of 
procedure is to loosen the nuts holding down the cover, and 
to stand a small fire devil on the box until the lid can be 
removed easily. The ground must then be opened under- 
neath the box, and oily waste burned under it. If this is 
done, the box will soon drop off the joint, and what compound 
remains on the joint can be warmed off with а blow lamp 
The joint can be finally cleaned with paraffin. Sweating 
metal should be made of two parts pure tin and one part 
lead. All fittings must be well sweated on to the conductors ; 
bad sweating in а stranded conductor causes resistance and 
heat. Resin must always be the flux used, no acid being 
allowed. Before sweating, the insulation of the cable must 
be well wrapped with tape, this tape being removed after the 
joint is cold. 

Probably the most difficult joints to make so as to obtain 
good results аге the service and straight joints made on 
vulcanised bitumen cables laid solid. These joints are often 
made without fittings of any kind, and have to be lapped up 
with bitite lapping and tape, then painted well with hot 
compound before being filled in solid. "The tee service joints 
made so must be well examined underneath with a mirror, 
first to see that no sweating metal points are left, and to see 
that the joint has been evenly lapped or taped. If iron boxes 
are used in conjunction with solid-laid systems, the boxes 
should be designed with projecting ends large enough to allow 
the main troughing to rest in the projections; thus the 
bitumen in the main troughing will, when filled in, come in 
contact with the outside of the box. Boxes so designed 
need have no other pocket for bitumen, such as is found in 
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boxes designed for armoured cable work. Saving in the 
number of joints on а main can often be effected by making 
а tee joint serve also the purpose of a straight joint at the 
same time. Тї is only necessary to bring the main cable half- 
way into the box at each side, the outer conductor coupling 
then bridges over the two cables, thus forming a straight 
joint, the tee cable being put on in the ordinary way. This 
method of jointing is very useful when repairing a dis- 
tributor of concentric type. Service joints, both high and 
low tension, should not be fused, but should be discon 
necting joints. Consumers could easily then be disconnected 
at any time; this would be specially useful if a main had to 
be tested at night. Joints made on rubber-insulated cables 
underground should be vulcanised, afterwards taped up and 
painted with anti-sulphuric varnish, The use of rubber 
solution should be discouraged, and, except for vulcanised 
joints, should never be used. If a joint is to be taped up 
with rubber strip, the hand should be clasped over the taped 
joiut for a few seconds, and if the strip was clean when put 
on, it will adhere quite well without the use of solution. А 
sticky tape, such as Blackley tape, should be used to finish off. 
As cable-makers very often seem to have little idea what 
sort and size of fittings are required to suit their own cables, 
the mains engineer would do well to design his own boxes. 


(To be continued. ) 


THE PHILOSOPHY OF DYNAMO DESIGN. 
(Specially contributed. ) 
(Concluded from page 14.) 


If the magnet is made solid, the lines of force of the 
cross-induction will flow along the shortest path—i.e., near 
the polar face to a great extent. For this reason some 
makers, while employing cast steel magnets and yoke, will 


use a cast-iron polar shoe varying from jin. to lin. in 
thickness, which is worked at a very high degree of satura- 
tion. This requires an increase in the field excitation, 
but not to any great extent, as the length of the path of 
the forward induction through this cast iron is only rela- 
tively very small compared with the length of the whole 
magnetic circuit, while it adds to the reluctance of the path 
of the cross-Induction, especially at the trailing horns, 
where the cross-induction augments the forward induction. 
These polar shoes are ud. indiscriminately with and 
without a slot in the ets. If the ets are cast 
with a slot, it is the usual practice to continue the slot 
through the polar shoe, leaving sufficient metal again only 
at the sides to hold the two parts of the shoe together. 
Another method which 1s almost universally adopted is to 
increase the forward induction in the air-gap to the ve 
fullest extent, and this is done by reducing the len 

of the armature and of the polar angle. This practice 
is often carried to very extreme lengths, for while with 
$mooth-core armature the usual density for the induction 
in the air-gap is from 4,500 to 6,000 C.G.S. lines per square 
centimetre, it is quite common with slotted armatures to 
find an induction in the air-gap of 8,500 C.G.S. lines, or in 
some cases even up to 12,000. This increased induction 
will necessitate increased field excitation, but since when 
the induction is carried to these higher limits the air-gap is 
made very short, this increased excitation is not nearly as 
great as would be required in the case of а smooth-core 
armature. 

We have seen that for the purposes of sparkless com- 
mutation it is necessary that the short-circuited coil should 
be travelling through a magnetic field where the induction 
is not as great as under the pole-pleces, but is only of 
sufficient strength to generate a current in the short- 
circuited coil equal to that flowing through the series 
of coils it is about to join, and for this reason with a 
smooth-core armature full advantage is taken of the 
magnetic fringes of the polar horns. It is evident 
that with a slotted armature and a greatly diminished 
air-gap, these np dra dp dn will not exist to the same 
extent, but that the lines of force will pass along as more 
perpendicular lines into the armature. It may also be 
observed here that the magnetic leakage of the machine 
altogether with a slotted armature will be greatly reduced. 
In order to obtain this necessary reversing field, the horns 
of the polar field are cut away, so that at the extreme 
horns the distance from the core to the polar face is 
greater than what it is at the centre. This device causes the 
lines of force to crowd together towards the centre, and 
if properly proportioned will give the necessary field for 
sparkless commutation, while at the same time it to a 
certain extent adds to the reluctance of the path of the 
cross-induction. Some makers have, in place of so shaping 
the polar horns, put on the polar shoes in a slanting 
positdon, so that the leading and trailing edges are not 
parallel with the coils, with the result that the short- 
circuit coils first come ander an angle of the leading horn 
of the shoe, and the area of this horn covering the inductor 

dually increases until it attains ite maximum. 

Iu the Electrical World and Engineer of New York for 
April 22, 1899, is a full description by Mr. Robt. Lundell 
of another device to eliminate the evils due to cross- 
magnetisation. Mr. Lundell states that machines with the 
pole-pieces he describes are built by the Sprague Electric 
Company, and are designed to fulfil the following specifica- 
tion: “Esch machine shall be of simplest design, small 
possible dimension and weight per kilowatt output. It 
must not heat more than 75deg F. abovo the surrounding 
air after a continuous 10 hours’ run at full load. 
It must be non-sparking at the brushes between no 
load and 50 per cent. overload, and it must not show 
injurioas sparking at short time overloads of 100 per 
cent. without change of position of brushes. (The brushes 
on a dynamo, after once being set in proper position, 
should never be disturbed, as any change of position will 
alter the potential as well as the percentage of compounding. ) 
The machino must respond quickly to change of load, and 
the characteristic curve of potentials for various current 
outputs should approximate as nearly as possible to a 
atraight line.” If this specification can be fulfilled without 
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any great sacrifice in the officiency of the dynamo, the 
device is worthy of deep attention. Fig. 36 gives a view 
of the magnet and polar shoe, and it will be seen that the 
two distinctive features are the slot through the centre of 
the magnet similar to that described above and the elon- 
gated trailing horn. Mr. Lundell, in his article, says that 
this arrangement is adopted to overcome the cross-mag- 
netising or distorting effect of the armature reactions, as 
the demagnetising effect may be easily compensated for 
by the compounding. He в that since strong fields 
are expensive on account of the increased size and 
weight of frame they involve, and large air-gaps are 


Кто. 36. 


not only inefficient, but also bave the same objec- 
tions, his method will achieve the desired result, 
and will also effect a general reduction of the total 
weight, dimensions, and cost. Mr. Lundell continues: 
“То understand the fundamental feature of this construc- 
tion it may be well to look at Fig. 36, with a view as to 
what will happen if the field magnet is slowly energised 
from an outside current while the armature A standing 
still. With a weak magnetising there will be a practically 
equal magnetic density under the entire pole-face. But 
as the magnetising force is increased, we shall find that 


Fia. 37. 


the magnetic density under the pole-face of 5 will soon 
cease to increase in the same ratio as the density 
under the pole-face of a. In fact, the density under 
b, when the magnetising force has reached a certain 


point, will remain almost constant as compared with the 


density under a, which still increases with the magnetising 
force. This is due to the fact that the core b has become 
saturated on account of its small cross section as compared 
with its large polar area, whereas the core a is far from 
saturated and is still very receptive of ug ip force." 
It is further claimed that if the core 5 be saturated by 
means of the shunt only, owing to the proportions of 
a and b, the cross-magnetising force of the armature and 


the serles am turns will have little effect upon the 
core b. But the compounding turns will quickly change 
the density under the polar face of the core a, as this 
core а is not nearly saturated, and, therefore, sensitive to 
changes in the magnetising force. The Pompon ng turns 
will, therefore, strengthen the magnetic density under the 
leading horn a, at which point a strong field is required 
for the purposes of sparkless commutation. 

The writer has not yet had the opportunity of making 
any tests upon a dynamo built in accordance with the 
above design, but Mr. Lundell publishes the report of the 
late Dr. John Hopkinson upon this improvement, in 
which occurs the statement: I am satisfied that this 
device would be practically successful in a the 
necessity of shifting the brushes, and, in my opinion, it is 
by far the sim ent which has yet been proposed 
to attain this desirable end.” 

Another method of overcoming the croes-induction in 
multipolar dynamos is that shown in Fig. 27, where the 
polar shoe is continued аз a thin shell all round the arma- 
ture. Holes are cast in this shell between the magnets, во 
that only two flanges of small cross-sectional area are left, 
one on each side, as shown at A. This arrangement 
increases, to а certain extent, the amount of leakage from 
pole to pole, but it produces enormously over-saturated 
polar horns, which are not greatly affected by the cross- 
magnetisation of the armature. The generstors for the 
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Blackpool and Fieetwood electric railway were built with 
the addition of this polar shell, and have given very good 
results. 

The next device proposed to eliminate armature reaction 
is that patented in February, 1898, by Mr. V. А. Fynn, and 
has for its object the diminution in the self-induction of 
the short-circuited coil. Fig. 58 shows a section of an 
ordinary toothed armature with six wires per slot. Mr. 
Fynn claims that if, instead of the three belonging to one 
coil being placed in one slot, they are spread over three 
slots, as shown, the self-induction will be greatly reduced, 
as there will be a longer path for the lines of force to flow 
along (as shown by the dotted curve No. 2, where the 
dotted curve No. 1 represents the path along which they 
would flow, were all the three wires laid in one slot), and 
consequently the reluctance in this magnetic circuit will be 
increased and the self-induction equally reduced. The 
arrangement appears to have many of the disadvantages 
of a chord winding, as only one inductor can possibly be 
in the proper position for commutation, and it appears to 
be doubtful whether the' gain is commensurate with the 
disadvantages. A very similar arrangement was tried by 
Mr. Sayers some years ago, but abandoned, and it is 
probable that as much is lost in commutation as is gained 
by the reduction of the seif-induc:ion. 


BALANCE V. SYMMETRY. 


It has been pointed out repeatedly during these notes 
that, in order to obtain a well-designed dynamo, due atten- 
tion must be paid to the symmetrical arrangement of all 
the parts. An unsymmetrical arrangement of the armature 
coils, either as regards their length, gauge, resistance, or 
position on the armature core, will cause sparking at the 
brushes when the machine is run. The siza and perme- 
ability of the magnets must also be alike, This is especially 
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necessary with a parallel-wound multipolar dynamo, other- 
wise а larger E.M.F. would be induced in the coils under 
the stronger poles. With a series-wound armature this 
would по be of such importance, as one inductor of each 
coil would be under each of the poles at the same time. 
Correct balance of the armature is also of the utmost 
importance, as owing to the high speed, if it is at all out 
of balance, there will be great vibration when the machine 
is run. Ifthe dynamo is to be belt or rope driven, the 
armature should be balanced before the pulley is fixed, and 
again after, the compensating piece should in the latter case 
be attached to the pulley. It is nota sound mechanical 
practice to correct an unbalanced rotating piece of 
mechanism by fixing to it another mass of metal equally 
out of balance but in the opposite direction ; each part 
should be truly balanced in itself if реу smooth 
running is required. The evils due to vibration are very 
t: the brushes are thrown on and off the commutator, 
the extent being limited by the strength of the springs ; 
and not only do these rapidly deteriorate owing to 
increased wear and tear, but also flats are formed on the 
commutator and sparking is set up, while, in addition, all 
the nuts and bolts have 4 tendency to become loose, and, 
generally, а machine in which there is an undue amount of 
vibration will require considerably more attention on the 
part of the attendant than will one which runs smoothly. 


CONCLUSION. 


In conclusion, the writer would urge upon the student 
who wishes to become a successful designer the great 
necessity of paying attention to details, and of only trying 
such modifications of existing types as are in accordance 
with the fundamental principles of dynamo design, and to 
have а clear and well-defined reason for every departure 
from existing practice. Above all, careful notes ought to 
be taken of every test, especially of tests made upon 
machines in the design of which experimenta have been 
made. It is quite possible that there are very simple 
remedies for many of the evils of the armature reactions 
which have so far escaped notice, and these remedies will 
Quy be discovered by a study of the fundamental principles, 
backed by the experience and knowledge gained from the 
tests upon every class and type of dynamo. 

It is doubtful if the efficiency of the present-day dynamo 
can be greatly increased, seeing that dynamos can and are 
being made with an efficiency of 96 per cent., or even 
slightly more; the great advance must then be made upon 
securing true fixity of lead combined with high efficiency, 
a simplification of the parts, together with a diminution in 
the weight, size, and cost of the dynamos. While with 
the increased demand for motors for all classes of work, 
they must be made atronger, not necessarily more massive 
or mechanically stronger, but they must be made to with- 
stand rapid and constant fluctuations in the load, and, also, 
they must be built capable of withstanding, without 
sparking or great attention, overloading to an extent of 
50 per cent. or more above the rated output. 


DISPOSAL OF REFUSE AND GENERATION OF 
ELECTRICITY IN THE CITY OF LONDON. 


We have received а copy of the report of Mr. Arthur A. 
Voysey, electrical engineer to the Corporation of London, 
as to the best means of cremating the whole of the house 
and trade refuse of the City, and for the generation of 
electricity from the déitrücdon of the matter. То begin 
. with, Mr. Voysey calls attention to one lesson which is to 
be learnt from the observation of recently erected works— 
viz, that on sanitary, engineering, and economic grounds 
the refuse should not be moved out of the carts until it is 
put into the destructor. This meant that it would be 
necessary to have spare bodies for the carts, but the expense 
of extra bodies would be trifling when compared with the 
expense incurred in the construction and working of com- 
plicated apparatus for storin 
refuse among the various cells, a work which, in his opinion, 
could be effectively executed by a simple overhead traveller 
driven by electric motors. Qn the question of electric 
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motor dustcarte, Mr. уш Peer to the short life of the 
electric cabs in London. He points out that to be dis- 
charged beyond a certain point is what destroys a battery, 
and in a cab service it was very likely to occur, whereas in 
a dusteart service it should never happen. Electric barges 
would be a cheaper means of taking m sweepings, 
clinker, etc., from furnaces, he estimates, than the present, 
and in addition to the running of dustearts and barges, 
electricity could be used for lighting the works and also 
the City streets. If required, sufficient electricity might 
be generated for all these p With regard to 
public lighting, the engineer states that the relations 
existing between the Corporation and the City of London 
Electric Lighting Company are of an uncertain nature, 
but it should be borne mind that the agreements 
under which the public lighting has been carried 
out, supposing they be held g at law, are deter- 
minable, at the pleasure of the Corporation, seven years 
after the completion of the whole of the lighting. 
Mr, Voysey then goes on to consider whether electricity 
might be suitably generated in connection with destructors. 
A consideration of the kind of load provided in charging 
batteries for the motorcars and barges by day, and supply- 
ing current for the public lamps by night, showed it at 
once to be ideal; and while for most p he was 
opposed to the establishment of small generating stations, 
he thought it exceedingly unlikely that it would be possible 
for many gis to come to buy electricity at less than 
ld. per unit, which was probably what 16 would cost if 
generated in connection with the destruetors and for the 
purposes he had mentioned. The chief reason why 
electricity could be so cheaply generated was that the 
total output of the generating machinery would be high 
in proportion to the maximum rate of output as compared 
with the average electric supply station. . А strong reason 
in favour of the Corporation generating its own supply, 
assuming that electric motor dustcarts or barges be 
adopted, was that the growing custom of electric supply 
un — was to use a pressure of 200 to 250 volta. 
In the opinion of Mr. Voysey, this pressure would not be 
so well suited for charging the accumulators as would а 
pressure of 100 volts. He then proceeds to show in what 
manner his scheme could be carried out. In the first 
place, Mr. Voysey 19 out that a capital expenditure of 
about 89,000 would be necessary, and supposing the lease of 
Lette's Wharf, where the existing destructors are in opera- 
tion, could not be renewed in 1909, the destructor for all 
practical purpose would become valueless. "Therefore, if 
it were decided at once to cremate the whole of the house 
and trade refuse, there would be а risk of increasing the 
present expenditure by the amount of the capital expendi- 
ture on new destructors which would be equivalent to 
about £1,100 а year, Ав regards the electrical part of the 
scheme, the engineer advises that it should be carried out 
in the most gradual and tentativo way. Trials of electri- 
cally-propelled dustcarts and barges should first be made. 

6 these were being carried out, the question of 
public lighting should have developed to such an 
extent that it would be possible to determine definitely 
when and under what circumstances the public light- 
ing could be taken over, and the saving-to be effected 
thereby. The question of site would then have to be 
considered. His estimation was, provided his suggested 
scheme proved successful, that the space required would be 
less than half the space now used at Lette’s Wharf. In 
conclusion, Mr. Voysey emphasises the fact that he had 
approached the question of the generation of electricity 
from the heat produced by the cremation of refuse by 
endeavouring to show how a profitable demand could be 
provided. such demand were not obtalned, the genera- 
tion of electricity should be left alone, for it was only by 
superiority of load factor that a small generating station 
could expect to rival the larger stations in the cost of 
generation. | 


Opposed Bills.— Notices of opposition were deposited on the 
9th inst. as follows: against the London County Council's 
Tramways and Streep Widenings Bill (3); the West and South 
London Junction Railway Bill (1); and the London United 
Tramways Bill (3). 
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THE CASE FOR ELECTRIC POWER DISTRIBUTION.* 
BY W. B. RSSON, M. I. O. E., M. I. k. k. 


In opening the case for the electrical distribution of power 
let me clearly indicate the scope of my remarks. First, I 
dis between electrical distribution of power and elec- 
trical transmission, and observe that I do not intend to say 
much of the latter. It is admitted that for transmitting power 
the electrical method has no rival when the points between 
which the transmission takes place are beyond quite a moderate 
distance. For short distances the telodynamic system of trans- 
mission by means of wire ropes is a rival worthy of considera- 
tion, but on the European continent, where this method has 
been developed to the fullest extent, I am not aware that the 
total distance has ever exceeded three-quarters of a mile. Possibly 
from this up to a mile or so there is a debatable land which is 
liable to be turned over to electrical transmission or telodynamic 
transmission as circumstances may direct, but beyond this elec- 
tricity holds the field ; and if it will not pay to transmit the 
power electrically, ic will not pay to transmit it at all. For 
tranamilting power, then, there is no question as to the superiority 
of electricity, though in many cases the advantages attendant 
on its use for distributing power are not so clear. 

For the working of tramways and light railways, the all- 
round advantage possessed by electricity over other agencies as 
а means of traction has been proved. There are also good 
reasons for believing that there is an important future for the 
transmission of electricity from large generating stations situated 
advantageously with regard to fuel to, places scattered over a 
considerable area less favourably situated, and the Electric 
Power Bills, the granting of which by Parliament constituted 
the electrical feature of last year, will enable us to see short] 
whether our hopes with respect to these schemes are well 
founded. But with none of these things am I to occupy your 
attention. I am simply to discuss the pros and cons. of 
electric power distribution in factories and workshops, and to 
see where an unblassed consideration of this subject will lead 
us. This is merely а problem in mechanical engineering, and 
mechanical engineers as a class generally bear in mind that 
their business is to secure the best results at least expense. 

Whether power distribution can best be carried out electri- 
cally by continuous currents or by alternating currents of two 
or three phases is another question I am not dealing with now ; 
that’s the sort of thing we read papers about at the Institution 
of Electrical Engineers over the way ; its discussion here, how- 
ever, would take us beyond the range of general principles, 
and would require a greater amount of time than we have at 
our disposal. Our business to-night will be to consider the 
circumstances upon which must depend the decision as to 
whether electricity can with advantage displace the older 
methods of power distribution. 

To , then, the older forms of power distribution we 
think about displacing may be generally summarised under two 
headings : first, cases in which the power is supplied by a 
number of engines driving individual machines or departments 
of the works; and, secondly, cases in which one engine furnishes 
the whole power which is distributed to the varlous machines 
by shafting and belts or ropes. 

Considering the first group, а large number of tests have been 
made to determine the steam consumption of small engines, 
with the result that these have been proved to be terribly 
wasteful. They consume in steam anything from 50lb. to 
250lb. per indicated horse-power per hour, and upon the tests 
made upon 100 engines taken at random, Mr. Bryan Donkin 
found that the average consumption was no less than 150lb. 
These engines, though presumably not very carefully looked 
after, are not treated with exceptional neglect, and may be con- 
sidered as representative of the ordinary performance of the 
auxiliary engine usually seen in paper mills, bleach works, 
foundries, and the like. Seeing that first-class engines of 
moderate size running at full load consume only 20lb. of steam 
per indicated horse-power non-condensing or 171b. condensing, 
you will see that there is here а considerable margin of loss for 
ee reduction by a more economical system of distributing 
the power. 

But if these results are so poor with auxiliary engines 
running indoors, what shall be said of the clattering, 
noisy, dripping abomination running in the open, with its 
loose joints, its escaping steam, and streaming glands familiar 
to everyone who has been through a shipbuilding or bridge- 
building yard? What such an engine costs in steam it is 
difficult to say, and when the additional loss due to condensa- 
tion in the distributing steam-pipes is taken into account, it 
will be realised that there are here enormous fuel losses to be 
diminished by the introduction of more economical methods. 

It must not be supposed that I am purposely selecting bad 
examples in order to make out a strong case for electrical 
distribution. I am merely taking things as you and I know 
them to exist, and considering the conditions under which these 
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isolated engines of which I am speaking have to run, you will 
see that much better could not very well be expected from 
them. Travelling in Yorkshire the other day I observed in the 
collieries and ironworks I peu long ranges of steam-pipes, 
from which the non-conducting composition once covering them 
had long since fallen off, leaving them altogether unprotected 
from the weather, while in scarcely a single instance was the 
covering intact and in good order. The same is to be found in 
any old-fashioned shipyard or bridge works, and it must be 
allowed that to keep steam-pipes in good condition in the open 
requires a considerable amount of pains to be taken. Again, 
to keep those badly used engines as they ought to be kept 
would require a great deal of attention ; this attention they do 
not get, and uneconomical even when cared for, they get worse 
and worse with time. It is different, of course, with auxiliary 
engines on board ship. These are of high-class workmanship, 
generally of the compound type, and having the advantage of 
exhausting into the condenser when the main engines are run- 
ning, besides being, comparatively speaking, all close together, 
they give very good results. It may be said that in the mining 
districts coal is so cheap that it scarcely matters what the engines 
consume. Well, that is a point to be considered later; at the 
moment I am merely pointing out that the fuel consumption is 
extravagant beyond all reason, and please remember that one 
of the principal sources of loss—the condensation in the pipes— 
goes on whether the engines are running or not. 

The second method of power distribution I have referred to 
is by shaf and belting, and a large number of experiments 
has been made from time to time to determine what fraction of 
the indicated horse-power of the engine is actually returned as 
useful power to drive the various tools and machines in our 
workshops and factories. It is unlikely that any of these par- 
ticular determinations would exactly fit the circumstances of a 
new case to which we might wish to apply is, nevertheless the 
resulte are of great value as indicating what we might expect in 
works of a like kind. The figures are got by first indicating 
the engine with all the machines or tools at work, and then 
indicating it with these thrown off. The latter indication gives 
the indicated horse-power lost in engine friction and in shaft 
and belt friction throughout the works, and the ratio of the 
differenoe between these two Indications to the higher of the 
two glves the fraction of the indicated horse-power utilised to 
drive the machines. For engineering shops in which heavy 
machine work is being done, the power utilised to work the 
tools is found from several tests to give an average of 45 per 
cent. of the indicated horse-power. For shops in which light 
machine work is carrled on, such as the making of sewing 
machines, bicycles, small tools, etc., the useful return of indi- 
cated horse-power available for driving the machinery is again 
found on the average to be 45 per cent. From the resulta 
obtained by making tests in eight factories in America engaged 
in the engineering trades, we learn that the power utilised to 
drive the machine tools averaged 56 per cent. of the indi- 
cated horse-power, while in one extreme case, that of the 
Baldwin Locomotive Works, the return was only 20 per cent. 
From tests made in over 500 factorles and workshops in 
France we get an average return of less than 60 per cent., while 
returning home again, in the three principal shops of the 
Gloucester Wagon Company, the return was found to be 
60°25 per cent., 44:9 per cent., and 38°3 per cent. respectively. 

In these tests it is assumed that the ratio of the difference in 
the indicated horse-power loaded and unloaded to the indicated 
horse-power running loaded expresses the power utilised, and 
this carries with it the further assumption that the friction losses 
are constant, and independent of the work being done. This 
is found to be practically the case. Once upon a time it was 
thought that the frictlon of an engine increased largely with 
the load, but this is not so. In many instances there is no 
appreciable increase at all, and in ч case the addition is quite 
small. The same holds good for shafting and belting. Ргасіі- 
cally there is no increase of friction with the load, and any 
slight difference would only make the results worse than appears 
from the test, for in that case obviously we have not at full 
load debited the transmission with the full friction loss. 


The figures show great variation among the results, but that 
is only what we might expect. There is no fixed or even 
approximate relation between the indicated horse-power and 
the length of shafting, number of pulleys, or number of belts. 
Every factory is laid out on different lines—some may be on 
one door, some occupy several floors, and soon. Again, even 
if care is taken to arrange the shafting in a scientific manner— 
a condition seldom fulfilled, let me say—it is unlikely that it 
will remain long in first-class order. It is not easy to maintain 
shafts in perfect alignment. The bearings are seldom very 
carefully attended to as regards lubrication, and in adjusting 
the cap bolts a careless labourer may very easily increase the 
friction of a journal by 100 per cent. But when all care is 
taken, it is unlikely that we could with any degree of certainty 
count upon a greater return than 60 per cent of the indicated 
horse-power as an average. In some cases, of course, it would 
be more, in some cases less ; but in fixing on the above figure 
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as a basis for comparison, I think I am, if anything, giving 
shafting and belting the advantage. - 

Taking 60 per cent., then, as the useful return, this means 
that 40 per cent. is absorbed in friction. The engine accounts 
for 10 per cent. of the indicated horse-power, an amount which 
cannot very well be reduced ; and of the 90 per cent. which is 
given to the crankshaft, two-thirds reaches the machines as 
useful work, one-third being wasted in heating bearings, 
bending straps, and wearing things out generally. It is this 
last item, representing 30 per cent. of the whole indicated horse- 
power, that we want to have a cut at. 

We have seen that the friction of the shafting and belting 
remains constant, and from the nature of things the shafting 
and belting must keep on running whatever the number of 
machines лї work. "There is no way, when we stop а machine, 
of reducing the loss in transmission by the proportion which 
might be pro rata allocated to that particular machine, con- 
sequently, though the machines at mul in the shop may only 
be a fraction of the whole, all the shafting must run for them. 
The effect of this on the useful return is very well shown by 
the diagram Fig. 1. Here distances measured along O X as 
absciss:e represent fractions of the load, and ordinates the horse- 

wer. The line O A represents the useful work done, and the 

ne ВО the indicated horse-power of the engine, distances 
between these two lines measured as ordinates representing the 
waste. At full load we have a useful return of 60 per cent. of 
the indicated horse-power, at three-quarters of full load 53 per 
cent., at half load 45 per cent., and at quarter load 27:5 per 
cent. This, then, is the та result we may expect to obtain 
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useful return always decreases rapidly as the machines are thrown 
out of work, or as the load on them is diminished. 

So much for the data at our dis regarding the older 
methods of transmitting bre e will now see what can 
be done electricity. yond emphasising the previously 
expressed law of friction, we need not at the present stage 
trouble ourselves about the engine, as, whether it drives shafting 
or an electric generator, it may be assumed to be of the same 
class, and to behave in a similar manner under steam. We shall 
still take the friction of the engine to be constant for all loads, 
and assume that it absorbs 10 per cent. of the full load indi- 
cated horse-power. 

To begin, then, with the generator. This may be directly 
coupled to the crankshaft of the engine, and we may assume 
that when fully loaded it gives at its terminals a useful return in 
horse-power of 90 per cent. of the power given to the shaft. With 
large generators a somewhat larger return is frequently obtained, 
but 90 per cent. is а good all round figure. e may as well be 
on the safe side, and it does not do to be too sanguine. On 
the other hand, it is unlikely that a generator would be installed 
of such small size that the return would not reach 90 per cent. 
Aocording to this, the useful electrical return at the generator 
terminals is 81 per cent. of the indicated horse-power of the 
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ow for the law of the generator. The internal losses in the 
maohine itself are partly independent of and partly dependent 
on the шире it is giving out. They consist of the 
uri id expended in forcing the current through the copper 
windings of the fixed and rotating parts, and of the energy 
expended in iron parts which are subject to the continuous 
reversal of their etism while the machine is working. 
For the sake of ogy, we may very well call the former 


electrical friction and the latter 
frictlon is practically constant for all loads, the electrical 
friction is in part constant and in part variable. The variable 
part increases as the square of the load, so all the losses may be 
expressed in the form =a +b C*, where a and b are coefficients 
depending on the construction of the machine, and О the 
current, which for a machine giving uniform electric pressure is, 
of course, proportional to the output. For the generator giving, 
as we have assumed, a useful return of 90 per cent., the 
coefficient a will have a value of, say, 6 per cent. of the power 
put into the shaft of the machine at full load, while the value of 
b C? at full load would be about 4 per cent. Fig. 2 shows the 
useful return obtained from the generator at various loads com- 
puted on this basis. Abscissœ measured along О X represent 
fractions of the output, and ordinates represent the horse-power. 
Heights measured to the line O A give the useful return, and 
measured to the line B C give the indicated horse-power. 
Distances measured vertically between O A and B O give that 
part of the horse-power wasted in engine friction and in the 
magnetic and electrical friction I have alluded to. You will 
see that the waste rises in а curve, owing to part of the loss 
increasing as the square. There results a useful return at the 
terminals of the machine of 81 per cent. at full load, 77-7 per 
oent. at three-quarter load, 71:5 per cent. at half-load, and 
56°4 per cent. at quarter load. 

The eleotric power has to be distributed and converted where 
required into mechanical power through the agency of a system 
of electrical conductors and the electric motors. the former 
the loss due to electrical friction is proportional to the square of 
the current, and it is very usual to fix the section of copper so 


etic friction. The magnetic 
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that the power wasted in the conductors at fullload shal be 
about 24 per cent.—that is to say, the pressure at the motor 
end of the conductor shall be 24 per cent. less than the pressure 
at the generator end. In terms of the full load indicated horse- 
power of the engine this would mean that the loss is about 
2 per cent. ; diminishing as the square, at half load it would be 
one quarter of this, and so on. 

We have now to consider the motors, and the law which 
governs the losses in these is just the same as that which 
governs the loss in the generstors—that is to say, there is a 
certain loss which is constant and independent of the work the 
motor is doing, and a certain loss which is proportional to the 
square of the load. The useful return obtained from individual 
motors varies with their size, this reaching 90 per cent. of the 
electrical horse-power put into them in motors of 50 h.p., and 
falling to 75 per cent. or во in motors of 1 h.p. If we assume 
that the motors installed are mixed e aBd small, and that 
the return all round is 85 per cent., we shall, I think, get pretty 
close to the conditions of practice ; and on this basis, then, let 
us see what net return we get from the whole distributing 
system. Before calling your attention to any further diagrams, 
however, let me point out one respect in which electrical power 
distribution differs radically from distribution by 1 Arria 
belts. It has already been pointed out that with the latter 
distribution the loss remains the same, whether many or few 
machines are at work ; accordingly the percentage of power 
lost in distribution, referred to the work expended usefully, 
increases enormously with very light loads. With electric 
distribution, however, this is not the case, as the motors are 
stopped running when their power is not required. Aocord- 
ingly, for the time being, and until the motor is started again, 
the proportion of distribution loss which may be allocated to 
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the machine or group of machines which the motors drive 
absolutely ceases, so far as one important factor is concerned. 

The useful return obtained from a system of power distribu- 
tion by electricity is shown in Fig. 3. Ав before, abscissa 
represent fractions of the load, and ordinates horse-power. 
The line OA shows the horse-power usefully returned, and 
the line BC the indicated horse-power. As will be seen, at 
full load we get from the motors 66 per cent. of the indicated 
horse- power, at three-quarter load 64°3 per cent., at half load 
59 per cent., and at one-quarter load 47 per cent. This is 
under the best conditions, the motors being stopped as the 
machines they drive are thrown out of action. If the motors 
were allowed to run—that is, if the plant were run under the 
worst conditions—the indicated horse-power would be as shown 
by the dotted line, DO, in which case the return would be at 
full load 66 per cent. as before, at three-quarter, half, and one- 
quarter loads 62, 57, and 41 per cent. respectively. We shall 
assume for the purposes of this argument that the real return 
lies between the two. Note, however, that at full load we get 
66 per cent. for electricity as against 60 per cent. for shafting, 
and at one-quarter load about 44 per cent. as against 27 per 
cent. 

By superposing diagrams Figs. 1 and 3, and reducing the 
useful return to a common basis for both, we get Fig. 4, which 
shows the indicated horse-power required for electrical and 
mechanical distribution respectively, the line B C representing 
the former and the line D E the latter. Distances between 
B C and D E measured on the ordinates show the differenoe in 
the indicated horse-power required by the two systems. Observe 
that at full load we save about 10 per cent. in the indicated 
horse-power by electrically distributing the power, and at 
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three-quarter, half, and one-quarter loads 16, 24, and 38 per 


cent. respectively. 


The law governing the steam consumption of the engine now 


demands attention. How is the steam consumption influenced 


by the load on the engine, and what is the cost of steam per 
The law connecting 


indicated horse-power at various loads? 
the steam consumption with the load has been investigated by 


Several engineers, notably by the late Mr. Willans, who made 


many interesting and valuable experiments on the subject. 
Mr. Willans found that in an engine running at a uniform 
speed and with constant ratio of expansion, the total 
steam consumption might be expressed with remarkable 
accuracy in the form = а b I.H.P., where a and b are 
constants depending on the construction of the engine. This 
means that the steam used in the engine is made up of two 
quantitles, one of which is constant and independent of the 
work being done, the other of which is proportional to the 
indicated horse-power. For engines which have a variable 
ratio of expansion the law is somewhat different, but it will be 
sufficient for our purpose to assume that in the engine we have 
chosen the steam consumption follows the above stated simple 
law, and the argument is not altered thereby. Taking 201b. per 
indicated horse-power per hour as the consumption of steam for 
a non-condensing compound engine and 17lb. for the same 
engine working condensing, the diagram Fig. 5 shows the 
results obtained from an engine of 150 i.h.p. Abscissæ give 
the indicated horse-power, while ordinates represent the total 
steam consumption per hour. The line A B gives the results 
for condensing, and the line C D those for non-condensing. 
It wil be observed that the water taken by the engine when 
doing no work, but simply running round at full speed and over 


coming its own friction, is, in the case of the non-condensing 
engine, no less than one-third of the steam it requires for 
running when gl 
condensing engine it 
from actual practice, so you need not worry about their 
accuracy. 

steam which is independent of the load, the quantity per 
indicated horse-power increases greatly at light loads in non- 
condensing engines, and less so in condensing ge be conse- 
quently the saving in fuel is not, as has been so ofte 
proportional to the saving in indicated horse-power. 


its full power ; while in the case of the 
rather over 20 per cent. The figures are 


In consequence of there being a certain quantity of 


n assamed, 


At this stage we may fitly make enquiry as to the capital 


outlay required for a scheme of electric power distribution. It 


need scarcely 
amount of the power and the character of the area over which 
it is to be distributed. The extent of the works and the 
number and size of units into which the 
have all to be considered, so that dealing with general prin- 
a i my only course is to adopt, for the sake of argument, a 


be said that this depends entirely upon the 
wer is to be divided 


average and leave it to you engineers to make the n 


correction for each individual case which comes before you. 
The cost of generators per horse-power varies with their size, 
and the same holds for motors, the price of the latter running 


from £5 per horse-power for 50-h.p. sizes to as much as £15 
r horse-power for sizes of 3 h.p. For every horse-power 
delivered at the motor shafts we have to furnish by the gene- 
rator 1'2 h.p., and as regards the conducting system, the cost 
of this depends upon the extent of the premises and whether 
the power is delivered in e or small lots. Iam going to 
assume that, taken all round, the capital expenditure, ош 
generator, switchboard, conductors, motors, and fixing, 
amount to £20 per horse-power of motors installed, this being, 
in my opinion, a fair average. For the moment I am not 
counting as part of the expenditure, on account of electrical 
distribution, the cost of the engine, as we require an engine 
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in any case, whether we distribute its power mechanically or 
electrically. If it becomes necessary to consider the cost of 
the engine, it may be taken at £3. 10s. per indicated horse- 


wer. 

Now, if it is difficult to strike an average for the cost of an 
electric distribution plant, it is still more difficult to get a 
reliable average of cost for shafting and belting. The figure I 

ive for this must be considered as subject to great variation. 

tis taken at £5 per horse-power installed. The depreciation 
in belting we know to be extremely high, and for the purpose 
of this argument I shall assume that the all-round depreciation 
on the plant required for mechanical distribution, including 
belts or ropes, may be taken at 15 percent. That on the plant 
for electrical transmission may be very fairly taken at 5 per 
cent. Allowing interest at 5 per cent., there requires to be set 
aside annually to meet interest and depreciation, for electrical 
distribution £2 per horse-power installed, and for mechanical 
distribution £1 per horse-power installed. To make the adoption 
of electric distribution worth while, then, there must be shown a 
direct or indirect annual gain in its favour of £1 per horse- 
power, being the difference between these two amounts. 

We have now got together such data as are available for our 
purpose of comparing from the economic point of view the 
different systems of distributing power. Combining Figs. 4 
and 5, there is shown in Fig. 6 the total steam consumption in 
the engine both for mechanical and electrical distribution, and 
it is upon the results here represented that we shall base our 
estimates of the fuel eost. shall take it that the motors 
installed aggregate 100 h.p., and that we use for driving the 

enerator the 150-i.h.p. engine, for which has been given in 


ig. 9 the steam consumption. Absciss@ represent the 
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horse-power obtained from the motors, and ordinates the 
steam. The full lines, A B and OD, re 
tion per hour for mechanical distribution, non-condensin 
and condensing respectively, while the dotted lines, E 
and G Н, represent the consumption for electrical dis- 
tribution. Now, it will be seen that electrical driving has 
every where the advantage over driving by shafting and belting. 
This saving increases as the power is reduced, so the question 
arises in getting out our oomparison of costs, What proportion 
of load should we assume to represent the conditions of actual 
working? Suppose we say that 80 per cent. of the machines 
run simultaneously, then we save about 10 per cent. of the 
steam by adopting. electric driving, but when running at very 
light loads—working overtime, for instance—we may, as shown 
by the diagram, save over 25 per oent. Possibly, if we assume 
that the load throughout the year averages three-quarters of the 
full load we shall not be very far out. On this basis, by employ- 
ing electrical instead of belt driving it will be seen that we save 
13 per cent. in steam. Note that though the saving in power 
at quarter load is 58 per cent., the saving in fuel is, due to the 
law of the ай-е лы; only about 24 per cent. 

The cash value of this saving depends upon the price of fuel, 
having regard to its thermal value. This varies in every dis- 
trict. At the pit's mouth it is low; in the London district it 
is high. You would, of course, be able from the ciroumstances 
to assign the proper valae in each case, but for the purpose of 
the present argument we shall assume that every 100lb. of 
steam raised oosts Id., this corresponding to value for 
coal of about 18s. ton. Now, on reference to the 
diagram Fig. 6, it will be seen that driving eleotrically at three- 


quarters load we save 3751b. of water every hour we run. Acoord- 


ing to the price assumed, this is equal in money to 33d. per hour, 
and for 3,000 hours per annum, which allows for some overtime, 
we get a saving of £46. 17s. 6d. due to electric driving. 

Note that, provided a similar engine is used for electric and 
belt driving, the saving is no greater in a condensing than in a 
non-condensing engine. From the diagram Fig. 5 it will be 
seen that the addition to the steam consumption is per indicated 
horse-power the same for condensing as for non-condensing, 
though on account of the quantity of steam, which is independent 
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of the indicated horse-power, being in the former case less, the 
total consumption for a condensing engine of given size is corre- 
spondingly diminished. By eleotric driving, however, we simply 
reduoe the indicated horse-power, and as the steam to be 
subtracted for a given reduction of power is the same both for 
condensing and non-condensing, the fuel saving is not in the 
least influenced. | 

It appears, then, that taking this case of mere substitution 
of electric for belt driving there is not a large saving in the 
direction of fuel consumption to be expected. With regard to 
the belt driving, the assumption was made that friction, includ- 
ing that of the engine, accounted for 40 per cent. of the indicated 
horse-power, but it must be remembered that though this is а 
fair average, on occasions friction runs away with as much as 
80 per cent., while in some cases only 20 per cent. is lost, and 
the only way therefore to get at the real waste is to treat 
specially each particular problem that turns up. It will be 
readily understood that the balance may, according to circum- 
stances, lie with either method of distribution. It depends 
largely on the area over which the power is spread. | 

Again, the saving depends, as we have seen, on the average 
. load. If it is necessary to work a good deal of overtime, when 

only a (оя of the machines scattered about the various parts 
of the works have to run, the saving is increased ; on the other 
hand, if full load is the rule and partial load or overtime the 
exception, the saving is not so great. Further, in the case 
considered, the assumption is made that in adopting electric 
distribution all the shafting and belting is dispensed with. 
This, however, is not at all likely, and the question is, even 
with the best arrangements made for electric distribution, 
what proportion of shafting and belting is it necessary to 
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retain? Pro have come before me which admitted of 
the shafting being reduced to а negligible quantity, but there 
are cases, on the other hand, where the shafting and belting 
could not be appreciably reduced by the introduction of motors. 
One example comes forcibly to my recollection—that of a cotton 
mill in In It was proposed to drive this electrically, but 
the mill was all on one floor and the machinery was so oom- 
pectly and symmetrically arranged that no point could be found 

the distributive system where the introduction of motors 
would save in friction anything worth ppa tog of. So 
far as fuel consumption goes, this is the crux of the 
matter. Wherever we put in a motor, in the nature 
of things we lose at once, and between the motor terminals 
and its shaft, 10 to 15 per-cent. of the power we have delivered | 
to that point. If we continue with shafting and belting we 
save this loss, and the question, therefore, is: Do we gain, by 
employing electrical distribution up to that y aree 'such an 
advantage over distributiun by shafting as will justify us in 
dropping that 10 or 15 per cent.? Undoubtedly we do often, but 
it was not so in the cotton mill referred to. And from another point 
of view this kind of case is the worst for electric driving, as а mill 
generally runs at full load or is stopped altogether. When 
slack, half er three-quarter time is worked, as the case may be, 
but they work full load whilst they are at it. Here it may be 
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mentioned that on the Continent, where 3 power 
is purchased for manufacturing purposes, it is customary for 
such power to be distributed by shafting and belting. A few 
motors are installed to drive different sections of the works, 
just as steam-engines might be installed, but it is unusual to 
employ separate motors for individual machines. In America 
the same holds good. In textile factories either one large motor 
or & number of smaller ones.are installed, say from 50 h.p. to 
130 h.p., as in a cotton mill lately set to work. in Carolina. 
Again, in engineering works it is usual when the machine tools 
require less than 4 h.p. each to group them on short lines of 
shafting, each section taking about 24 h.p. | 

Lastly, there is, of course, the cost of fuel influencing the 
saving. If the fuel costs per ton less than I have assumed, 
always having regard to its thermal value, the saving will be 
less ; if it costs more, the saving will be greater. Onoe I was 
asked to advise а company as to the advantage which might be 
expected from doing.away with the large engines driving 
different sections of their works, centralising the boiler and 
engine plant, and distributing the power every where electrically. 
As it turned out that the fuel used consisted chiefly of shavings 
and sawdust, which cost nothing, the conversion would have 
been, considered from the fuel point of view, the maddest folly, 
but, as we shall see later, there are other matters to be taken 
into account besides fuel, and it is just possible that in cases 
apparently unpromising a consideration of these may sometimes 
turn the scale. In the meanwhile, remember that upon these 
three factors the saving in fuel depends. They are: the average 
load, the amount of shafting and belting which can be displaced, 
and the cost of fuel, and it is necessary to give these their 
proper value for each oase that arises, 
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Turning to the replacing of small engines by electric driving, 
there is here no question as to fuel economy. In works divided 
Into sections of considerable size, each driven by a high-class 
compound engine, it is no doubt more economical, if the 
distances are not excessive, to distribute steam through carefully 
lagged pipes than to adopt electricity and substitute for these 
engines electric motors; but in the case of small steam-engines 
the results all point the other way. From the diagram ч. 6 
it will be seen that for 75 h.p. delivered we use about 2, 500lb. 
of steam per hour for electric driving working non-condensing, 
and itis safe to predict that if this power were given by five 
single-cylinder engines of 15 b.h.p. each, the consumption would 
not be less than 4,5001Ь. of steam, per hour. This means 
2, 000lb. excess of steam for every hour worked, or, on the 
basis we have taken, an expenditure of 1s. 8d., amounting for 
a year of 3,000 hours to . If it were possible to work the 
generator engine condensing, the saving would be £300 per 
annum. The electrical equipment certainly costs more than the 
steam . but g fuel at the price we have assumed, 
it would pay in an existing works to put in an electric plant 
complete and sell the engines as old iron. 

But if this saving can be shown by displacing engines which 
cannot be eonsidered very bad as things ago, what shall be said 
of the saving effected by displacing the rattletrap engines 
spoken of in the beginning of this paper. The waste of steam 
is here enormous, and if the power were furnished, not by 
engines of 15 h.p., but by engines of from 24 h.p. to 5 h.p., 
running under usual conditions, the water used would be not 
less than 8,Б001Ь. per hour. This means that electrica] distri- 
bution would result in a saving of 5s. for every hour run, and 
for 5,000 hours this amounts to no lees than £760 per annum. 
This is for fuel alone, and does not take into account the 
reduced wear and tear of boilers due to only one-third of the 
number being required for steam raising. In such cases, if the 
cost of coal were only one-third of what we have assumed, it 
would pay to electrically distribute the power and throw the 
engines on the scrap heap. 

Hitherto we have dealt only with the question of fuel, but 
there is also the matter of attendance to be considered, and in 
my opinion electric motors ulre less attendance than do 
shafting and belting, even if the latter are looked after properly. 
But the fact is that while motors are generally under the super- 
vision of an intelligent person, sh and belting are too 
often left to the mercies of people who have been in no way 
trained to think ; and consequent on the services of an elec- 
trician being sometimes enlisted, it has been thought that the 
cost of attendance on electric plant must be considerably more 
than on shafting and belting plant. This is by no means the 
case, for as there is no machine to compare in mechanical 
simplicity with an electric motor, it requires very little atten- 
tion, and the greater part of the belt mending being dispensed 
with, there is, I think, in the matter of attendance, a clear gain 
for electric distribution. 

Where electric motors are substituted for small engines, how- 
ever, there is no question as to the saving in the matter of 
attendance. The wearing parta of an engine are many, whereas 
in motors these are reduced to two bearings, and by making 
them subetantial and providing them with automatic lubrica- 
tion, their wear ma be rendered excessively small. Electric 
conductors properly insulated will last for many years without 
the least attention, but this can scarcely be said of a range of 
s*eam-pipes erected in the open, and subject to contraction and 
expansion. There are joints to make and keep right, there are 
also glands to pack in the engines, and working joints to be 
constantly taken up if such poor efficiency as is possible to the 
system is to be maintained. But—and this is the melancholy 
truth—the attention is not given, and for the simple reason that 
the engines will work without it. Let steam blow from the pipe 
joints ; let the engine piston leak ; let water stream through all 
the glands, and still the engine will work. That is the mischief 
of it. If an engine refused to work with either of these defects 
it would have to be kept in order, and minimum waste would be 
thus ensured. But it continues to run with all its faults, and 
4n enormous coal bill bears witness to its inefficiency, and to 
the fact that because it will run anyhow it does not get the 
attention that it ought to. 

Now, it is different with electric motors. These require con- 
siderably less attention than engines should get, and very much 
less attention than they do get, but they insist that the little 
attention which is required shall be given to them. They must 
be kept clean and dry ; and when we have said this we have said 
all, as good motors will, working under these conditions, run for 
ап indefinite period without giving trouble. If these con- 
ditions are not fulfilled, а breakdown is likely to result, with 
consequent stoppage, for а motor will not run having a defect 
which renders it inefficient. "They run therefore at their proper 
effioienoy or not at all ; they do not with the lapse of time eat 
electricity as engines eat steam ; they need but little looking 
after, and the nature of the attention required is such that 
everything under this heading can be carried out systematically 
and at small cost. By keeping an eye on the current indicators 
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couple elsewhere, and so on. 
we can with olectric distribution effect further economies tn the 
attendance and further reduce losses, whilst, needless to add, 
there is in electric conductors no waste analogous to that due 


tell what is going on in an electric system, but 
small steam-engines there is nothing to indicate 
when the steam consumption becomes abnormal. Again, the 
boilers are generally dotted about the works—a couple here, a 
By oentralising the boiler plant, 


to condensation in steam-pipes which goes on whether the engines 


are running or not. 


Hitherto we have dealt with direct. savings in fuel and 
attendance, and these appeal principally when proposals are 
before us for electric installations in existing works. When 
laying-out new works the object, of course, is to adjust exactly 
the means to the end—that is, to ачап everything so that 
the particular articles manufactured shall be produced in the 
best quality at the lowest oost and with the greatest expedition. 
Now, when shafting was the only means at our disposal for 
distributing the power, the machines had to be located with 
regard to the most convenient arrangement of ariving, and in 
many instanoes the position which best suited the shafting did 
not agree with the position of greatest suitability for the work 
to be done. With electrical driving it is altogether different. 
Shafting cannot be made to turn corners without cumbrous and 
noisy gear, but electric conductors can be led anywhere without 
trouble. While with belt driving, machines must be installed 
with special regard to the run of the shafting, vlectric driving 
places no restriction as to the position of the machines, and 
they can be placed with regard only to economy in production. 
It is conceivable that the advantages secured by eleotricity 
under this heading may in many instanoes be so great as to 
dwarf the direct savings of which I have already spoken, and 
this is what was in my mind when I remarked a few minutes 
ago that fuel was not the only thing to be considered. Quite 
Apart from any saving of labour in the attendance on the 
distribution plant, we have the economy of labour in produco- 
tion which results from our being abie to place our machines 
in the positions best sulted to secure continuity in the treat- 
ment of the raw material, and this is a very great advantage. 
Again, as regards cost of plant, having no time-worn machinery 
to displace, we have not to make for new works any sacrifices of 
capital. The result of all this is an increased output propor- 
tionally to the capital outlay in machinery, while better 
lighting of the shops due to the absence of overhead shaft- 
ing and the greater cleanliness resulting undoubtedly make for 
the same end. He would, indeed, be behind the times who 
would think of laying-out new works without taking seriously 
into consideration the advisability of distributing the power 
by electricity instead of by the ancient method of shafting and 
belting. It is not contended that increased output will necessarily 
follow a displacement of small steam-engines by electric motors, 
as here the economies are chiefly in the direction of diminished 
coal bills and less labour in attendance. In displacing ка 
and belting, however, where the saving in the coal bill an 
attendance is not so marked, we have to look to the increased 
output as constituting the chief advantage. 

Wherever electric motors have displaced small steam-engines 
large savings have resulted, and cases have been known where 
the whole cost of the electrical plant has been returned in one 
year as saving in fuel and wages. In dyeing, bleaching, calico 
printing and paper works, in sugar refineries, in sawmills, in 
ron and steel works, in shipbullding and bridge-building yards 
and boiler shops, the electric motor has pushed the steam- 
engine out, to the great advantage of the producer. Ав 
applied to haulage and pumping in mines and collieries, 
electricity has proved invaluable. For driving live rolls, 
bending rolls, punching machines, shears, portable drills, and 
the other tools about an ironworks, the electric motor is by far 
the most efficient appliance ; while for working cranes, hoists, 
elevators, turntables, fans, pumps, and performing the like 
functions, it has no equal. When once an installation is put in, 
it takes very little time to appreciate the possibilities of elec- 
tricity. Beginning possibly with a small electric light installa- 
tion, in the course of time two or three motors are requisitioned 
to drive out-of-the-way mashines; by-and-by more motors are 
added, and so the development goes on until it is determined 
to adopt electricity wholesale for driving the machinery. This 
is history which has repeated itself over and over again. 

Electricity, moreover, stimulates expansion on account of the 
extreme flexibility of the electrical system. When а new 
machine can be planted down anywhere without reference to 
existing drives it is a very different matter to having to consider 
how the shafting can be extended, how it can be carried from 
building to building, whether walls are strong enough to support 
it, or how steam is to be led to the spot. In this matter of 
convenience there is really no comparison possible between the 
electrical and other methods of power distribution, the facility 
with which electric conductors can be extended and led in any 
desired direction, and the extreme simplicity of the electric 
motor, placing it far and away beyond rivalry. 

Again, not only does electricity save money because it pro- 
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vides us with a better method of distribu power, but 
consequent upon its having been recognised by the mechanioal 
engineer as a trustworthy agent always avallable for his use, he 
has been Jed to devise entirely new ways of doing things, by 
which the cost of production has been greatly lessened. I need 
only cite the economies which, due to the use of electricity, 
can be derived from the utilisation of blast-furnace gases. The 
gas is burnt in gas-engines or under boilers for steam-engines, 
the engines driving electric generators, from which power is 
distributed electrically to motors placed all over the works. 
Such a plant has been running at the rail mills of the North- 
Eastern Steel Company, of Middlesbrough, for some time now. 
Steam is generated in gas-fired boilers to supply horizontal 
compound-condensing engines having two-phase generators 
directly mounted on their crankshafts. Part of the current is 
used at the ironworks to drive the motors for working the ram 
and charger for the coke ovens, with the disintegrator, elevators, 
and other accessories of the coking plant, and part is trans- 
mitted through overhead conductors to the steelworks, there to 
be distributed among motors driving the mechanics’ shops, the 
travelling cranes, saws, rail straighteners, and pumps, and put 
to all the various uses which can be found for motors in an 
up-to-date rail mill. 


The mechanical engineer should be as keenly alive to the 
advantages gained by electric distribution as he is to the 
advantages gained under different circumstances by hydraulic 
distribution or compressed air. This does not mean that he 
should be able to design either electric, hydraulic, or pneumatic 
machinery, which is properly left in the hands of competent 
experts, but he should be thoroughly conversant with the possi- 
bilities of all the appliances from which he has to choose. We 
should say that the engineer who did not know how a steam or 

engine or water-motor acted was ignorant of his business— 
in fact, we should not call him an engineer at all—and no engi- 
neer oan claim to be of the twentieth century who does not 
possess some notion of magnetic fields and the generation of 
electric currents. I want to emphasise this because I think 
that the application of electricity would have gone ahead more 
if engineers had taken more trouble to understand it, and it is 
ce y their business, as I have said, to be familiar with the 
nature of the tools they have to work with. There is nothing 
particularly subtle about the construction of an electric gene- 
rator, and engineers should be as familiar with electric oon- 
ductors as they are with steam or water pipes; though they 
are wrapped in rubber there is no reason why they should be 
wrap in mystery. , 

In concluding this paper, mostly written in the train, I 
would remind you that I have by no means exhausted the 
subject. On the contrary, I have been obliged to confine 
n pr to a general treatment, leaving members themselves to 
fill in the details applicable to each particular case. For the 
purposes of the argument it has been necessary to make an 
assumption here and a supposition there and to adopt hypo- 
thetical values elsewhere; but an honest endeavour has been 
made throughout to present the case fairly. It is nothing to 
us what vehicle be employed for the achievement of our ends. 
We have to select the best, but beyond doubt there is an 
extremely strong case for adopting electricity for the distribu- 
tion of power in the great majority of industrial operations, 
and often when, as in many instances, it involves the scrapping 
of existing plant. I have in this paper assumed that the 
aggregate horse-puwer of the motors installed is equal to the 
power which the generator can supply. As we have taken 
the average running load of the motors to be three-quarters of 
the power installed, obviously the generator would do smaller; 
but having regard to the temporary loads due to electric cranes, 
turntables, hoiste, etc., we may as well let the relative propor- 
tions stand, as the aggregate capacity of the motors to the 
capacity of the generator depends entirely upon the nature of 
the business carried on. In no case need the generator be 
larger than we have assumed, and if it is too large, the difference 
is against electric distribution, both as regards capital outlay 
and running charges. We are, therefore, on the safe side. 

And so I bring this somewhat sketchy contribution to a close. 
If, in calling your atteution to the great field which is openin 
up to the engineer in the electrical distribution of power, Ї 
5 fortunate enough to interest you, I am very well 
satisfied. 


Discussion, 


The Preaident (Prof. R. H. Smith), in opening the diecussion, 
said that they, being described by Mr. Esson as twentieth- century 
engineers, should be anxious to be at the head of all possible 
progress io engineering work. 

Mr. Holroyd Smith expressed his thanks to Mr. Eseon for the 
very interesting paper he had given them. He himself belonged 
to the old and, perhaps, mieguided school who would not admit 
that there was no difference in the frictional loss in an engine 
between light and heavy load. He believed that the higber the 
load, the greater was the frictional loss. Ia his paper the author 
had mao conparisons which did nob give electric transmiesion 


all the benefit of the doubt. However, Mr. Esson had shown 
them the great advantage to be obtained from electric brans- 
mission in cases in which ib replaced isolated steam - engines, 
and in this he quite In dealing with the question 
he should like to know what was the economical unit of 
horse-power to start at? Ib could be implied from the paper 
that the best unit to take was 100 b.p., but perhaps Mr. 
Esson would make it clear later on. The author had told 
them that they ought now to be turning their attention more 
to electric distribution, but he gave them to understand at 
the same time that they must not attempt to design these gene- 
rators and motors themselves. They were to leave that bo experts, 
and, speaking for himself, he would only be too willing to leave 
euch difficult matters to experienced men like Mr. Esson. He 
most heartily congratulated and complimented Mr. Eeson on the 
light he had thrown on the subject by the reading of bis paper. 

Mr. R. W. Weekes thought that the paper showed thab the 
репор really depended upon the area ovor which you had to 

istribute the motors, In the case of a cotton mill, where prac- 
tically all the machinery was on the one floor there was not much 
to be gained by electric transmission; but if you took a shipbuild- 
ing yard, a mine, or a railway siding with hauling gear, the intro- 
duction of electric distribution of power would certainly show a 
good gain over the costa you had to put up with with small steam - 
engines. That wae the real outcome of the paper. 

Mr. R. Foot considered that the paper they had heard read 
opened ont immense fields to the minds of most engineers, The 
twentieth century would pronabiy be the century of electricity, in 
the same way that the nineteenth century had been the century 
of steam. There was no doubt that tbe application of electricity 
for driving machinery of all descriptions was very complex. They 
were still left very much in the dark as to how electricity could 
be applied во as to give economical resulte. He believed thab in 
many cases this question had been overlooked by engineers. 
Within recent years works of great magnitude had been con- 
structed, but electricity had nob been introduced where it could 
have been employed with the very best results. The paper was 
an important one for reference, and he thought bhe twentieth- 
century engineer would be glad of all such assistance in the 
development of the more universal application of electricity. 
The paper was clearly the result of exceptional experience in 
these matters. 

Mr. Е.К. 50066 said that in the first part of his paper Mr. Esson 
had considered the simple case of a shop which had only shafting, 
but in practically all of these places a little engine or two was to 
be found, which made the case for electric driving а very good 
one. It was most important that in all places where textile 
materials were manufacbured shafting should be abolished, because 
the drippings of oil and the dust carried by belte were very 
detrimental to such producte. On the Continent they had the 
advantage of water power, and in many textile mills electric 
motors were now employed. Where this was во а much auperior 
material was produced, there being no overhead shafting to throw 
the grease about on the fabric. They were ata disadvantage in 
this country, because those who had employed electric power were 
nob given to letting their competitors and others know what the 
saving was. A case in point was a factory where in 1892 two 
eleobrlc motors were introduced as an experiment, and now the 
whole place was iar poe run by electric motors, showing that 
as they went along there was a great saving, but the firm kept the 
figures private. 

Mr. A. Hanssen had listened, he said, to Mr. Esson's paper 
with t interest. He had certainly made out a very stron 
case for electric driving. With reference to the question o 
economy, he knew a case where a small feed pump used something 
like 250lb. of steam per indicated horse. power, aud there was no 
leakage anywhere. The difficulty was that there was no way of reduc- 
ing this loss, which occurred where small engines were employed. 
The quantity of steam they used was out of all proportion to the 
work they did. It would really seem as if people had no con 
fidence in any other power than steam as applied to this matter. 
From his point of view, compressed air offered advantages over 
electricity that had not been properly appreciated yet. For the 
last 10 years or so electricians bad had it all their own way, but 
he was convinced that in the future electricity would have a very 
formidable rival in compreseed air. He had had experience in 
compressed air, and ib was a power which was not only extremely 
handy and always applicable, but entirely without danger, 
whereas it was impossible to say that electricity was nob 
associated with a certain amount of peril. These advan- 
tages, combined with the greao advantage that with com- 
pressed air you could get a direct reciprocating power, proved 
that in some cases compressed air was better than elec- 
tricity. Of course, in many instances electric tranemiasion stood 
without a rival. Compressed air could not economically transmit 
pneumatic pressure over 20 or 30 miles like electricity, but for 
short distances. in towns where the factories were situate in the 
same neighbourhood, compressed air would prove itself to be equal 
to, if nod better, than electric transmiesion. Electric power 
had had a long innings in this country, and was being largely 
used аб the present time for tramways; but in New York there 
was a powerful syndicate for introducing comprdaeed air brans- 
mission for tramways. With this system tho need for overhead 
wires, which were used to a great extend for electric transmission, 
was obviated. Pneumatic tranemiseion could be employed with 
more economy than electricity, and as good a result was obtained. 
Even where electricity had ósuabliabed itself all over the world it 
was now rivalled by compressed air, which would before long be 
extensively used. 
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Mr, A. 5. I. Ackermann (hon. secretary) ex pressed the opinion 
that there would proneoy be more trouble than some of the 
speakers had led them to believe with rogar to electric trans- 
mission. With reference to the ‘‘ abominable drippin 
shafting mentioned by Mr. Esson in his paper, be did not believe 
this was such а great evil as had been made out. If engineers 
were careful, ib could be avoided. А point which had not been 
considered that evening was with regard to engines. Durin 
the discussion on a paper read ab the Institution of Mechani 
Engineers a short time ago on gas-engines, ib was pointed out that 
another rival to electricity would be the gas- engine —thab instead 
of having one large electrical station for the supply of energy, 
there should be several gas-engines placed in cer parte of the 
district for which the energy was provided. This was a matter, 
he thought, worthy of consideration. As to Mr. Hanssen's remarks 
about compressed air, ib certainly was common in Paris, and some 
of the trams in that city were run by compressed air. The ques- 
tion of loss from steam-pipes had been referred to. He had recently 
conducted some trials on the distribution of heat which had to be 
carried a distance of some 300ft. This was an extreme case, but 
he was very much rised with the resulte, for the loss from 
the neb heat sent out from the boiler-room before it reached ita 
destination was 40 per cent. With regard to friction in shafting, 


ebc., he was very astonished to hear that 80 per cent. was lost 
in the Baldwin Engineering Works. The average loes was 50 per 
cent, 


Mr. A. D. Constable thought that in a case where an engine, 
such as а winch, was only used for a limited period electrici 
could not be economically applied, on account of the high cosb o 
the electric mobor and gear. | 

The President, in proposing a vote of thanks to Mr. Esson for 
his valuable paper, said he was ravher sorry that the discussion 
had taken such a one-sided direction He should have liked to 
have seen a little more opposition on the question of the applic- 
ability of electricity as a driving power. me 15 years ago he 
insisted very strongly indeed that the transmission of power for 
electric current for driving all sorte of macbines would eventuall 
become a very much larger industry than electric lighting. Не 
still held that opinion, and agreed with Mr. Eeson’s paper 88 а 
whole, but the author was nob quite explicit enough with regard 
to his data. For instance, with the preeent system of transmission, 
out of a loss of 40 per cent. Mr. Esson had credited the engine 
with 10 per cent. In his opinion, the proportion should have been 
larger, and if that were so, the case for electric transmission 
would nob have been so strong as it stood аб present. Then, again, 
the aubhor had taken no account of the loss at the other end of 
the transmission. That would make the case for transmission by 
electricity a still less favourable one. At the same time, how- 
ever, he could not agree with Mr. Hanssen with regard to 
air transmission, haviog had experience of it himself, aud 
found that you could nob get more than 35 per cent. 
of the indicated horae-power, and sometimes only 26 per cent. 
Until they got some better means of reducing the speed from the 
motor to the machine than by the inter connection of counter- 
shafting, they would not have the full advantage of electric trans- 
mission. Mr. Esson had assumed for the purposes of his case that 
shafting was badly lined up. Although that might have been the 
case in days gone by, shafting could be very accurately lined u 
now with very small cost, and that assumption was ill-founded. 
Again, the author stated that shafting was looked after by incom- 
petenb men. That was not so, for he knew from experience the 
men employed in this work were as intelligent as those engaged 
in other departments. With rd to the manner Mr. Eason 
had worked out the subject he quite agreed, and also that electric 
transmission would be more used in the fature. 

Mr. Esson, in а brief reply, said that, with regard to the 
efficiency of the engines, it was said by the president that a brake 
horse-power equal to 90 per cent. of the indicated horse power 
was far too high. He could not agree with him on that point. 
He knew that with the engines used for electrical driving they 
did get an actual efficiency of 90 per cent., and also with the 
large horizontal engines. He, therefore, thought he was justified 
in taking that figure as the average efficiency. In reference to the 
loss of tranemission with the old system, he had stated that 30 per 
cent. was due to shafting and 10 per cent. to the engine. 
If the president, however, thought that a larger proportion of that 
loss ought to be credited to the engine, he was willing thab ib 
should be so, for the sake of argument, As the president had said, 
his case would not be quite во strong. but, ab any rate, there was 
a loss of 40 per cent. somewhere. With regard to the question 
asked by Mr, Holroyd Smith, the unit of horse-power depended 
upon the size of the works and whab had to be done. He had taken 
it at 100 h.p. because it was an easy figure to calculate upon. Mr. 
Weekes had pub the question in a nutshell by saying that the 
whole thing depended upon the area over which the energy had 
to be transmitted. In conclusion, Mr. Esron м his 
obligation for the way in which his paper bad been reecived. 


Corundum —<According to our contemporary Electricity, 
the largest corundum mill in the world commenced work. 
ing on Nov. 21 last at Raglan, Ontario. These works 
when in full swing will be able to turn out 15 tons of 
corundum per day, reclaimed from 100 tons of rock. It is 
said that the company owning those works are receiving 
large orders from engineering works in Europe for their 
product. 


QUESTIONS AND ANSWERS. 


Under this heading we insert questions and answers 
of a practical character relating to central-station work, 
tramway work, or construction work; and for each suit- 
able question offer one shilling, and for the best solution 
of any question we offer fen shillings. We also give 
five shillings for every other answer we print. The answers 
to any question should be sent within 10 days after the 
question has appeared. We would call the attention of 
those sending in answers to the fact that the neatness of 
any sketches (which must be in ink) sent іп is considered 
when marking the relative values of these answers. All 
formula should be carefully written to prevent mistakes as 
to symbols, and all loose sketches should be sigaed by the 
author. The matter must be written on one side only of 
the paper. Questions may be sent at any time. 


QUESTIONS. 

541. Give the formule for the construction of a choking ooll 
req to give a definite voltage with a given current and 
periodicity.— E. 

542. What is the most effective method of taking weekly rough 
teat for insulation resistance on three-wire continuous oon- 
centrie cables with the neutral wire earthed at station end, 
and with current always on the mains? And, again, what 
is the effect, and the best method of procedure, in the 
event of а permanent short-circuit developing on the above 
mains—firstly, with motor balancer running for balancing 
purposes ; and, secondly, with oells in use for balancing, 
the machines running on the outers being provided wit 
minimum cut-outs only? Also state what difference of 
pressure this short-elrouit would make on the lamp circuits 
on each side of the system.—E. C. B. 


ANSWERS. 


[Erratum.—In the answer signed “Е. M." to No. 555, 
inserted in our last issue, the resistance of a 100-voltmeter 
is given as 50,000 watts. This should be 5,000 watts. — 
Ep E E] 


Question No. 556. —On switching on a motor to a single-phase 
alternating circuit, the volts appear to drop quite out of 
proportion to the increase in load. Why? 

Best Answer to No. 336 (awarded 10s.).—The apparently 
disproportionate drop in tho termiual voltage of an alter- 
nating generator when э motor is switched on is due to the 
latter having not only resistance, but also self-inductance 
On this account, the induced E.M F. in the generator has 
not only to drive the motor current through the combined 
resistances of the two armatures and leads against the 
back E.M.F. of the motor, but has also to overcome an 
E M.F. of inductance lagging by 90deg. behind the current 
in the motor. This self-induced E.M.F. is produced by 
the variation of current in the armature coils of the motor, 
and is at ite maximum when the current is changing most 
rapidly, which, on the assumption that the current varies 
as the sine of the phase angle, is when it is just reversing 
its direction of flow—i.c., one quarter of a cycle, or 90deg., 
after its maximum. This condition ae to the form of 
current wave is approximated to in most machines. 

Let it be assumed that generator and motor are tanang 
in the same phase with respect to terminal E M F. Let 
denote the frequency ; C, the current in amperes ; L and 
L', the inductance of motor and generator armatures respec- 
tively; R and R’, the resistances of the same. Then the 
Е М.Е. overcoming rosistance is (R +R’) C (neglecting the 
small resistance of the connections), and that overcoming 
the inductance is 2 т N (1+1) C. Thoso are two vector 
quantities—i e, they have direction as well as magnitude— 
and consequently tho resultant E M.F. is found by drawing 
two straight lines to represent them in magnitude and 
direction, and then joining their ends by another line—a 
proceeding identical with tho construction of the well- 
known triangle of forces. Thus, if (Fig. 1) A B represent 
2 v N (LTL) C and OA represent (RR) C, the arma- 
ture ЕМЕ. in the generator must be О В in excess of 
the motor's back E.M.F. The construction also shows that 
the current lage behind the armature E.M.F. by the angle 
A OB. This angle of lag, usually denoted by 4, is 
к Тһе 


evidently such that its tangent is 2: N+) 
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result of the current lagging is that the maximum current 
flows when the armature coils of the generator are in a 
favourable position for exercising a considerable demag- 
netising effect, and consequently, unless the excitation 
increased, fewer magnetic lines are cut, and the voltage 
falls by an amount much greater than the C R' drop. 


O 
Fia. 1. 


Fic, 2, 


In connection with this question it is interesting to con- 
sider the state of things when a number of circuits having 
resistance and inductance are switched on to a generator 
in which the excitation is карис to maintain the induced 


armature E. M. F. constant. is is equivalent to finding 
the conditions when the motor is switched on to a generator 
already supplying à lagging current to а circuit. Slightly 
modifying the previous construction, let o b represent the 
value of С R for the circuit, and e a represent 27 NLO 
for the same. Then o c, equal and parallel to a b, denotes 
the E. M. F. which is to remain constant. Let o e, o d be 
drawn to represent the resistance and inductance com- 
ponents of the motor, the angle c o e being such that 


R 
tan coe = S NI Cf motor). From c is set off c f=the 


back E.M.F. of the motor; fe is drawn parallel too ds 
and d c parallel to oc. The motor current is now given by 
T If the cireuit and motor currents be set off to scale 
along o ò and o e, as o g, o h, the diagonal o л of the parallelo- 
m on them gives the resultant generator current, and its 
may be increased, unaltered, or reduced, according to 
the lag of the motor—i.e., accordingly as c o е is greater, 
equal to, or less than c o b. —ZIPHERN. 


Answer to No. 556 (awarded 5s.).—The large drop is 
accounted for by the highly inductive nature of the load. 
All alternate-current motors, but especially single-phase 
ones, have a very low power factor at starting—i.c., the 
current taken lags almost a quarter phase behind the applied 
voltage. A single-phase motor d asy & starting current 
at least equal to the normal full-load current, even when 
running on a loose pulley and doing no work whatever, 
and this current is made up of a large magnetising current 
in quadrature with the voltage, combined with а small 
pd current (representing the losses in the core, in the 

rin d in the windings) in phase with the voltage. 
Тъме арад currents have a marked effect on the di d 
drop of the apparatus supplying the motor, whether it 
а transformer, an alternator, or а rotary converter, and 
may cause а drop three or four times as large as that 
caused by an equal non-inductive load, such as would be 
taken by incandescent lamps. 

The actual drop produced by switching in a given motor 
depends largely on the design of the supply apparatus. 
Thus a transformer with a very small amount of etic 
leakage will be far less affected than a badly d ed 
one with considerable leakage. Every transformer or 
alternator has a certain ср in voltage with increas- 
ing load, and this drop is due to two distinct causes, 
one being the ohmic resistance of the windings, and 
the other the increase of magnetic leakage from the 
primary and secondary windings in a transformer, or from 
the armature win in an alternator, produced by the 
increase in current. e resistance drop is in phase with 
tho current, whilst the leakage drop is in quadrature with 


it. On this account the two drops cannot be directl 

added together, but must be combined by some suc 

method as that shown in Fig. 1. The horizontal line, A B 
(Fig. 1), represents the load current in direction, The line 
A E represents tho voltage at tho motor terminals when 
the starting current is and is drawn at an angle ф 
to the current line, А B, such that cos $ is equal to the 
power factor of the motor at starting. From the point E 
a line E R is set off parallel to А B, and representing the 


ohmic drop in the transformer or alternator to tho same 
acale as А E, representa the terminal vol to. From R 
the line R L is drawn at right angles to A B to represent 
the leakage drop in the transformer or alternator. Then 
the difference between the length of the dotted line, A L, 
and the line A E is the actual drop in voltage produced by 
switching in the motor. 


Га, 2. 


Since in all actual cases the leakage drop, R L, is соп. 
siderably greater than the resistance drop, E R, it will be 
seen that the total drop (А L — A E) is а minimum when 
the load is non-inductive—i.«, when A E lies along A В, 
as in Fig. 2—and is а maximum when the lines A L and 
А E are in line, as in Fig. 3—ie., when the load is 


L 


eHre 


A B 

Ета. 3. | 
highly inductive and the angle of lag 4 nearly 90deg. 
The former represents the case of an incendescent lamp 
load, and the latter the case of a motor at starting.—Q. 


REVIEWS. 


Practical Electrician's Peeket-Book and Diary for 1901. 
Published by Messrs, S. Rentell and Co., Limited, Exeter- 
street, W.C. Price, 1s. 

This is à production which no rising member of the 
profession should be without. The third year of issue, 
various revisions and additions have been made under the 
careful editorship of Mr. Н. T. Crewe. Handsomely 
bound, it is of convenient size. Its 200 pages con- 
tain indispensable information respecting every branch 
of practical electricity, each subject being fully and 
ably dealt with, yet in remarkably brief space. The book 
is specially intended for those who are for the most part 
constantly employed in work of construction, providing, as 
it does, in clear langusge useful data and tabular informa- 
tion, effecting а considerablo saving of time. As a 

ublication it is one of the most useful and interesting of 
ts character, and we can confidently recommend it to those 
in whose interest it has been written and compiled. 


54 


THE 


ELECTRICAL ENGINEER. 


Published every Friday. 


Price l'hreepenee; Post Free, Threepence Halfpenny 


Editoria] and Publishing Offices : 
139-140, SALISBURY COURT, FLEET STREET. 


LONDON, E.C. 

CONTENTS. 
Nodes... .. 27 | Forthcoming Events ......... 55 
Practical Notes on Electric Electrical Engineers (R. E.) 

Mains 42| in South Africa ........... 56 
The Philosophy of Dynamo Electric Light in North 
Design ........................ 43| London . 58 
Disposal of Refuse and Light Railways ............... 59 
Generation of Electricity Catalogues 60 
in the City of London ... 45 | Companies Meetings and 
The Case for Electric Power Reporte ................-...... 61 
Distribution... 46 Contracte for Electrical 
Questions and Answers.... 52| Supplies s= — 63 
Revie oy 53 | Traction №обев................ . 04 
The Brush and the British Lighting Notes 67 
Electric Traction 54 | Provisional Patents — 70 
Creatures of Adverse Specifications Accepted..... 71 
Circumstances ...... N 55 Traffic Returns ............. 72 
London Chamber of Com- Companies’ Stock and Bhare 
төгсө........................ u Do ЖИ” КОННИ — 72 


TO CORRESPONDENTS. 

All Rights Reserved. Seoretaries and Managers of Companies 
are invited to furnish Notice of Meetings, Issue of New 
Shares, Installations, Contracts, and any information 
connected with Electrical Engineering which may be 
interesting to our readers. Inventors are informed that 
any account of their inventions submitted to us wili 
receive our best consideration. 


All communications intended for the Editor should be addressed 
C. H. W. Braas, 139-140, Salisbury Court, Fleet Street 
London, EC, Anonymous communications will not be 
noticed. 


TO ADVERTISERS. 


Advertisements should be addressed to the Publisher, 189-140 
Salisbury Court, Fleet Street, E.C., and should reach him 
not later than noon of Thursday. Special Terms for 
а series can be arranged on application. 

BITUATIONS WANTED will be charged at three words for 


One Penny (prepaid and net), with a minimum charge 
ofiBixpence. 


TO SUBSCRIBERS. 
"THE ELEOTRIOAL ENGINEER" can be had by Order, from 
any Newsagent in Town or Country, and at the various 


Railway Stations, or it can, if preferred, be supplied 
direct from the Office on the following terms ; 


8 months. 


6 months. 12 month 
United Kingdom .. 38. Sd, — бв, 6d. .. 13s, Od. 
Other Places... - Ба. 6d. .. 108. 6d. .. 21s. Od. 


(Post Free, Payable in Advance. ) 


Cheques, Post Office and Postal Orders for Subscription 
and Advertisements should be made payable to 
C. Н. W. Braas, 189-140, Salisbury Court, Fleet 
Strest, London, and bes crossed “ Union Bonk.” 

TE 


Now dni Vol. XXV., bound $n blue cloth, gold lettered 
price 8e, 6d. 


THE ELECTRICAL ENGINEER, JANUARY 11, 1901. 


THE BRUSH AND THE BRITISH ELECTRIC 
TRACTION. 

An extraordinary general meeting of the Brush 
Company is called for Jan. 14 next to consider and, 
if thought fit, to adopt an agreement with the 
British Electric Traction Company. It will be best 
to quote the exact words of the circular sent to the 
Brush shareholders on this subject : 

“ With the object of obtaining an interest in the 
Brush Electrical Engineering Company, the British 
Electric Traction Company, as will be seen by the 
agreement, offers to issue fully-paid ordinary shares 
ranking for dividend as from April 1, 1900, to share- 
holders in the Brush Electrical Engineering Com- 
pany, in exchange for fully-paid ordinary shares of 
the Brush Electrical Engineering Company ranking 
for dividend as from Jan. 1, 1900, in the proportion 
of one £10 ordinary share of the British Electric 
Traction Company for seven and a half £2 ordinary 
shares of the Brush Electrical Engineering Com- 
pany; all transfer fees and other expenses incidental 
to this exchange of shares being borne by the 
British Electric Traction Company. When an 
exchange involves fractions of & share of the British 
Electric Traction Company, scrip will be issued for 
such fractions, and scrip for fractions amounting to 
& whole share will, within а limited time to be 
notified later, be exchangeable for a certificate for в 
whole share, after which date they will not be 
recognised. In the event of the shareholders 
adopting this agreement, the offer for exchange of 
shares will be formally confirmed by notice to you 
from the British Electric Traction Company, and 
the option thereunder must be exercised within 
twenty-one days from the date of issue of such 
notice. The market value of the existing £10 
ordinary shares of the British Electric "Traction 
Company is about £13. 5s., and that of the £2 
ordinary shares of the Brush Electrical Engineering 
Company about £1. 15s." 

It will be seen from this extract that the British 
Electric Traction Company, in the event of the 
Brush shareholders agreeing, practically obtains 
control of the manufacturing concern, or rather 
absorbs it without monetary complication. The 
market values of the shares are taken as units, and 
one set of shares is exchanged at this value for the 
others. On the other hand, the British Electric 
Traction Company is а dividend-paying concern, 
whilst the other for а short period has not been 
over fortunate. All this, however, is merely a 
question of finance. In addition to the fore- 
going there is provided an exchange of directors, 
all pointing to the supposition that this move 
is merely а temporary one, and that the com- 
plete amalgamation of the two concerns will not be 
very long delayed, the two directorates then being 
combined. From a business point of view the action 
is somewhat difficult {0 understand. The Brush 
concern is an old-established one, and has had a 
rather chequered career, but the market price of 
its shares seems to indicate a somewhat tarnished 
reputation. The British Electric Traction is com- 
paratively a new company, and has energetically 
entered into the development of electric tramways. 
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That there is в large and lucrative field of work in this 
direction nobody denies, but necessarily it is of a 
slightly speculative character—the quality of the 
speculation depending very largely upon the acumen 
of the directorate. It may at once be said that the 
directorate of the British Electric Traction are 
experienced, and, therefore, select the best and not 
the doubtful schemes brought to their notice. 
The Brush Company has given attention to the 
building of apparatus for tramway work, and this 
seems to be the guiding principle which has brought 
about the suggested amalgamation. It may be 
doubted, however, whether the proposed agreement 
between the two portions of the linked concern will 
be altogether beneficial to the shareholders of the 
British Electric Traction Company. A concern 
requiring, as the above parent company does, large 
quantifies of apparatus should be able to place its 
contracts at competitive prices, and with penalties 
for default in delivery. In the present case it is 
suggested that the materials shall be manufactured 
by a subsidiary and controlled company at fair 
prices, less 5 per cent. discount. In view of the 
great competition for the supply of tramway orders, 
which will grow keener as the three new works now 
being constructed in this country get fairly started, 
one is inclined to doubt if 5 per cent. off a fair price 
will be less than the open market rates. However, 
the combination is of the same kind which has 
proved successful on the Continent and in America 
after years of trial. The success in the present case 
depends ou the policy of the reconstructed board 
of directors with regard to the equipment of 
the Brush Works and to the various patented 
articles now manufactured by the company. More 
capital may be required for machine tools and 
new workshop facilities, but, above all, a wholesale 
scrapping of all types of machinery on which money 
has been lost in past years must take place. Then, 
when making few articles, but in great quantities, 
the proposed combination of a manufacturing and a 
financing firm may at last achieve success in Great 
Britain. 
арраи 


CREATURES ОЕ ADVERSE CIRCUMSTANCES 


The above is the description of the shareholders 
in the Metropolitan District Railway as given by 
their chairman last Monday. The adverse circum- 
stances are not such as call forth much pity, even 
though the income of the company has decreased by 
about £1,000 per week as compared with last year’s 
returns. The reasons for this decrease are not so 
much the competition of other lines and means of 
communication as the disgraceful state of the 
District Railway. Still, at the meeting in ques- 
tion, the shareholders decided to give their directors 
powers to issue £500,000 of ordinary stock and 
£166,000 of debenture stock on such conditions 
and terms as they may think most advantageous 
to the company. The chairman hoped that in 
return for the above stock they will succeed in 
getting a full electrical equipment, and added that 
they must either electrify the railway, or the 
property must go to the dogs." We agree with the 
verdict, but see no reason why the chairman should 


not have put the matter before the shareholders in 
equally strong language five years ago. The vexed 
question of the method of financing the conversion 
is still, in our opinion, & most open one, and it 
remains to be seen how far the profits from the con- 
version of the line for electrical working will reach the 
present shareholders. The chairman’s remarks as 
to & lump-sum contract being possible with the 
above stock as payment for the complete equipment 
were most vague, and unless the ordinary stock is 
made into & preferred issue, we doubt the possibility 
of such а deal. Perhaps, after all, the method of 
getting an outside authority to put down the plant 
and supply power at schedule rates per train mile, 
as suggested by a certain Bill to come before Parlia- 
ment, may have to be adopted. | 


FORTHCOMING EVENTS. 


FRIDAY, JAN, 11. 
Institution of Civil Engineers.—A*t 8 p.m., iene meeting. 
Address by Mr, Wilfrid Airy, B.A., on n Geodes 
SATURDAY, JAN, 12, 


Glasgow and West of Scotland Technical College Scientific 
Seciety.—Ab 7.30 p.m., '* The Education of a Shipbuilder,” 
by Prof. J. Harrard Biles. 

MONDAY, JAN. 14. 

Institution of Mechanical Eagineers.— Ab 8 p.m., фсе 
meeting. Prof. J. A. Ewing oa '' The Structure of Metals," 
illustrated by lantern slides. 


TUESDAY, JAN. 15, 


| Pis d 
J. ; and “ 


Royal Institution of dint. Britain.—At 3 | p. m., Prof. J. A 
Ewing on Practical Mechanics" (ex nentally treated) ; 
‘* First Principles and Modern Illustrations " (lecture I.). 
WEDNESDAY, JAN, 10. 


Institution of Civil Engineers. Studente' visit to the Houses of 
Parliament to inspec» the ventilating, warming, drainage, and 
lighting arrangements. 

THURSDAY, JAN. 17. 
Chemical Society.— Ordinary meeting at Burlington House, W. 
| | FRIDAY, JAN. 18. 
University College, London.—Lecture on '' Liquid Air," by Dr. 
. Hampeon ; the first of а course of six. 
Royal Institution of Great Britain.—At 9 p discourse on 


' Gases ab the Beginning and End of the ‘Genbary,.” by Prof. 
war. 


Institution of Mechanical Eugineers.—Ab 8 p.m., annual general 
meeting. Adjourned discussion on “ Power ‘Gas and 
Gas-Engines for Central S»ations," by Mr. Herbert 
Humphrey. 


S 


LONDON CHAMBER OF COMMERCE, 


A meeting of the Electrical Trade Section of the London 
Chamber of Commerce was held at the offices on the 8th 
inst., Mr. Sydney Morse presiding. 

Tho CHAIRMAN made a statement of the principal matters 
which had occupied the attention of the section during his 
period of office. He referred more particularly to the 
avidence which the section had brought before the Royal 
Commission on Local Taxation with respect to the action 
of rating authorities throughout the country to the detri- 
ment of large industrial undertakings. They had urged 
the шола of uniformity of rating throughout the 
country, and also the creation of an independent valuation 
autho ty, and if effect were given to these principles their 
peo would be more sa tory. The section had also 

actively concerned in connection with the question of 
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municipal trading, and was represented with other trades 
on & special committee of the Chamber which had organised 
a large amount of evidence given last session before the 
Joint Committee of both Houses. Having expressed the 
opinion that the section had done good work for the elec- 
trical industry in this and other matterr, he proposed that 
Mr. R. Percy Sellon be elected as his successor in the 
5 of the section, which was seconded by Mr. 
MUSGRAVE HEAPHY, and carried unanimously. 

Mr. SELLON, after returning thanks, expressed the 
desire that the section should become still more useful 
in the future, and reminded the members that meetings 
could always be called whenever occasion arose. He moved 
a hearty vote of thanks to Mr. Morse for his services as 
chairman of the section during the past four years. 

This having been carried by acclamation, Messrs. 
Alexander Siemens and W. L. Madgen were elected deputy- 
chairmen of the section. 

А tention was called to the action of and water 
companies in endeavouring to upset the settlement of the 
Joint Committee in regard to the question of earth returns 
as embodied in a clause which ha! been inserted in various 
Provisional Order Bills, and which the Board of Trade had 
always insisted upon. It was decided to appoint a special 
sub committee to consider and report on the whole matter 
with a view to future action in the interests of the electrical 
industry. 


ELECTRICAL ENGINEERS (RE) IN SOUTH 
AFRICA. 


On the 20th ult., at the ordinary meeting of the Institu- 
tion of Electrical Engineers, Lieut.-Colonel CROMPTON 
delivered the following lecture, illustrating some of its 
features by lantern slides : 


At the request of your president I have prepared a 
narrative of the war services of the small body of Elec- 
trical Engineers who left England early in the spring 
of this year for South Africa, and who have now returned. 
I must commence by reminding you that the corps of 
Electrical Engineers (R. E) Volunteers was raised by the 
help of this Institution in order to enable electrical engi- 
neers to place their services at the disposal of the country 
in case of need. 16 is acknowledged that every year elec- 
trical appliances will be more and more used ín military 
operations. Up to last year the special work on which the 
corps had been instructed and drilled for home service 

been the management of the searchlight apparatus 
used at various points for coast defence, to which has 
been added some instruction in submarine mining and 
cognate matters. As both officers and men of the corps 
felt that the training which everyone in the electrical pro- 
fession must go through has made us all handy men, not 
only for electrica], but for general mechanical engineering 
work, we offered our services for the war in South Africa. 
Our offer was accepted in December, 1899. and, after some 
consultation with the War Office, an equipment was 
designed by our own officers, and was manufactured with 
such rapidity that our first detachment was ready for 
embarkation early in March. Five officers and 47 men 
were mobilised in February, and on March 16 five officers 
and 47 men embarked from Southampton on вз. “ Tagus." 
On the 17th two officers and one non-commissioned officer 
embarked on the “ Custodian " in charge of the equipment. 
The equipmerit has already been described in the technical 
journals; I will remind you that its main features are 
portable searchlights mounted on carrlages somewhat 
similar to those used for field artillery guns, the electrical 
energy being generated by dynamos carried on small 
compound steam traction engines. Special cable carts were 
also provided. 

I do not propose to take your time in glving the details 
of construction of the projectors, engines, dynamos, or 
other apparatus; those interested in these matters will 
have fall opportunity of examining it in March next, when 
the headquarters of the corps are completed. Although 
steam traction es were chosen, it was foreseen that 
the oll-engines to which the corps is so well accustomed at 


{ts annual trainings would have had great advantages if a 
portable type of oil-engine had been procurable. A supply 
of arc lamps, with special lanterns which could be readily 
packed, and incandescent lamps with fitt were also 
sent out for the electric lighting of working parties, 
depóte, and railway esidin novel featare of the equip- 
ment was that 20 bicycles were provided, with reels on 
which fine, uninsulated copper wire was coiled, to serve as 
telephone condactors, and a special light and Mei саа 
type of telephono was obtained, which, as seen 
hereafter, gave excellent results. The whole of the 
remainder of the equipment, which contained, among other 
things, complete sets of repairing tools, tube wells, pumps, 
and portable forges, was carefully considered, and subse- 
quent experience showed that it was well chosen. 

The “Tagus” arrived at Cape Town on the 4th, and the 
unit disembarked on the 6th and were encamped at Fort 
Knokke for a few days. The “Custodian” arrived on 
April 12, and the equipment, including two of the eight- 
ton traction engines and four five-ton wagons, were 
unloaded that night. Colonel Girouard, the director 
of railways, at once applied to have the Electrical 
is rt attached to the railway reconstruction trains, 
and they were ordered to get ready to move up 
country as quickly as possible. On Saturday night, 
April 14, the whole of the equipment was packed 
on five large bogie trucks, but even their start seemed 
likely to be delayed, as the line was blocked with 
press of traffic. Under these circumstances the unit 
received an invitation from the electrical engineers of 
Cape Town to attend a smoking concert to be given in 
their honour on the following Tuesday, but unfortunately 
this could not be accepted, as on Monday morning the unit 
suddenly got orders to start After a journey of three 
days and four nights it arrived at Bethulie at 5 am, 
April 20, and at once off-loaded the equipment, and within 
a few hours the first installation of temporary electric light 
for war purposes was erected on the Bethulie road bridge, 
which was then temporarily in use for railway purposes, 
daring the time that the low-level deviation railway 
bridge was then constructed К the Railway Pioneer 
Regiment to replace the original railway bridge which 
had been destroyed by the Boers. At first six are 
lamps were found sufficient, and these were erected and 
worked nightly from one of the dynamos mounted on 
its traction engine at the river bank. Ав soon as the 
low-level railway bridge was completed the installation 
on the road bridge was dismantled and transferred to the 
new bridge, the approaches to which being tortuous, and 
having steep gradients, had to be worked by the engine- 
drivers with the greatest caution, 80 that for some days the 
arc lights were used to light these approaches. The first 
time the field telephones were put to work was at this place. 
А lino was laid across the bridge for the use of the railway, 
and а good telephone service established. 

Daring the time that the corps was at Bethulie Sergeant- 
Major Brown, R E., and Sapper Phillips, B.E., were sent 
out with part of the telephone cquipment to accompany 
a flying column which left Bethulie on May 2 to join 
General Hart, who was then moving south from Smithfield. 
As the telegraph line between Bothulie and Smithfield had 
boen destroyed, the new field telephones were brought into 
use to maintain communication with the flying column, and 
this was kept up without any failure during the time the 
column advanced until it met General Hart. General Hart 
was thus enabled to be put into communication with Lord 
Roberts vid Bethulie, temporary communication being made 
between General Hart's camp, 14 miles from the telegraph 
line, by bare copper wire (No. 22 gauge) laid on the 
ground from the bicycle reels, supported by a special belt 
to the body. 

On May 6 the unit arrived at Bloemfontein, and was 
split up into two sectlons—one going on direct to rail- 
head, which was then at Vet River, the other section 
remaining at Bloemfontein to carry out the electric 
lighting of the goods yard and locomotive shops. At this 
point an installation of are and incandescent lamps was 
erected and worked by No. 1 engine and dynamo, and 
has been running ever since, the installation being 
gradually increased in size until there are now 16 arc 
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lamps and a large number of incandescent lamps 
5 It must be noted ed : pi aie е 
eat to carry out а temporary job o тау бїп о 
this kind, and to work it continuously without any 
failure or interruption from May to December —i e, up 
to the date of writing using only one engine with по 
spare plant, and the credit of this excellent service must 
be mainly given to the small detachment that was left at 
Bloemfontein under command of Corporal Bicker Caarten, 
to whom has since been entrusted the design for a per- 
manent installation to replace this temporary plant. The 
advance section at Vet River joined the reconstruction 
trains and remained with them during the months of May 
and June—i e., until the work of reconstructing the railway 
was completed through the Orange Free State up to the 
Vaal River. The equipment of this No. 1 section consisted 
of No. 2 traction engine with its dynamo, two wagons, 
subsequently increased to four wagons, two projectors, with 
their limbers, two cable carte, extra cable coiled on drums, 
16 arc lamps with suitable poles, hoisting gear, and the 
necessary accessories, a supply of incandescent lamps with 
suitable fittings, 14 sets of field telephones, a supply of 
insulated and bare copper wire telephone conductors coiled 
on reels which could be either carried on the bicycle or on 


кеса slings strapped to a man's chest in such a position 
tha 


t he could either pay out or wind up а conductor. The 
work at Vet River may be taken as typical of many other 
works at which it was nece to work all night by 
artificial light. The Railway Construction Corps (R. E.) 
was engaged in constructing a main bridge across the river 
шош by long deviations from the main line; in 
these were three smaller bri The lighting plant had, 
therefore, to be erected at each of these bridges in turn. 

When the Vet River work was completed the section 
moved оп to Smaldeel and there was joined by Colonel 
Orompton with а draft which had left Cape Town on 
May 4. Colonel Crompton brought with him a third 
traction engine with its dynamo, an additional supply of 
concentric cable, two additional five-ton wagons, stores, 
bicycles, ete. Colonel Crompton then took over command 
of the unit, and, as the occasion arose, the whole of the 
Bloemfontein section with their stores was gradually 
moved up to join the unit, leaving only a small detach- 
ment of six men under the command of Corporal Bicker 
Caarten to work the temporary lighting plant at Bloem- 
fontein. Early in May Colonel Girouard required the 
services of additional railway telegraph men, and Captain 
Bain was detailed for this work, and with a detachment of 
seven men was sent on to repair the telegraph in advance 
of rallhead. This was a service of great importance, 
entailing considerable personal risk and exposure. Captain 
Bain, who was eventually assisted by Lieutenant O’Shaugh- 
nessy, remained at this work for several months, and 
eventually was put in charge of the whole of the railway 
telegraphs in the Transvaal under Captain Manifold, R. E, 
administrator of railway telegraphs, his detachment being 
strengthened from time to time by additions from this 
unit, as well as from the Royal Engineers and other 


Tn 
e No. 1 section commenced lighting work at Zand. 


River on May 18, this work being of a very similar nature 
to that of the Vet River. It afterwards advanced with the 
railhead construction trains to the Rhenoster Spruit to 
assist the working party building а crib bridge at that 
point. Here а particularly smart piece of lighting work 
was carried out. The orders were received at 2 p.m. The 
traction engine was off-loaded from its truck and hauled 
ita wagons and stores down to Rhenoster Spruit three miles 
away, the light stores going down the damaged railway 
line on a trolley. Eight are lamps were fixed on poles, and 
light was furnished to the working party by nightfall— 
5.50 p.m. The new and first reconstructed bridge at 
Rhenoster was completed on the 29.b, and there being 
then no large work ahead requiring arc lights, the detach- 
ment went forward with the construction train, and were 
employed principally on the actual work of building the 
crib piers, fixing the beams and laying the rails until the 
line was completed and railhead advanced to Taibosch. 
Daring this time the 1 was left behind at Roodeval 
In charge of Sergeant Phillips. | 


During the next eight days the detachment had an 
exciting time, as the enemy under De Wet and Theron 
were threatening the line and reconstruction works. The 
Electrical Engineers formed part of the reconstruction day 
shift the working hours being generally from 6 am. to 
6 pm., but sometimes up to 12 midnight, so that on these 
days the men were 18 hours consecutively at work. From 
Rhenoster up to Taibosch the enemy, at the advice of 
Theron, had destroyed the line very completely, not only the 
larger bridges, but all the smaller culverts were blown up. 
In some places the rails for considerable distances were 
twisted and contorted by dynamite cartridges fired at every 
fish-joint. On Wednesday, June 6, Taibosch Spruit was 
reached, and seeing that arc lights would again be required 
at this point and at the Vaal River, Captain Lloyd was 
sent back with two engines and a few trucks to bring 
forward the electric light equipment which had been left 
at Roodeval His journey down the threatened line to 
Roodeval was a most exciting one. At Vredefort Weg he 
was called upon to arrest the Field-Cornet Le Roux, who, 
although he had taken the oath of allegiance, had been 
observed signalling to the enemy. This train was expected 
to be attacked at any point touth of this, and the utmost 
precautions had to be taken. As the water supply at 
Roodeval was known to be scanty, he left one locomotive 
to fill up ite tanks at Rhenoster and took one on 
to Roodeval. He found there that the small garrison | 
had been threatened for days, and had been on 
harassing ht duty during that time. On his 
approach to Rhenoster Spruit he found that the line 
was blocked by some trucks which were being used 
somewhat irre ly, for shifting tents and camp equip- 
ment required for a new camp. As Captain Lloyd 
knew that De Wet was preparing to cut the line to the 
north of Rhenoster this de ay seemed likely to result in 
the unit losing their electrical equipment. As it was the 
line was only cleared in time to get tho train away a 
few hours before De Wet commenced his attack on the 
Rhenoster camp, which resulted in heavy losses and in the 
destruction of the new bridge, the water supply, and of 
the valuable ammunition and stores then at Roodeval. 

The return journey northwards was of the most exciting 
nature. The train was made up with some of the trucks in 
[ront of the locomotive, so that in case of tbe leading truck 
being derailed it could be thrown off more easily and thus 
less delay caused than if the locomotive itself were derailed. 
It was necessary to examine the track with lamps placed 
on the leading truck and thus by lamp signalling back to 
the engine-driver to control the running of the train. In 
this manner the train was worked back to Taibosch. At 
Vredefort Weg Captain Lloyd arrested and brought along 
with him the Field-Cornet Le Roux. By the time Captain 
Lloyd passed Vredeford Weg De Wet had been successful 
in his attack at Rhenoster and cut both railway and tele- 
graph wires, so that the construction trains were entirely 
cut off from the south. Daring the time that the arc 
lights were being used on the bridge at Taibosch on the 
nights of the 7th and 8th, Lieutenant Pott succumbed to 
enteric fever. This was a great loss to the unit, as this 
officer had himself си a great portion of the arc 
lighting and projector plant, and the loss of his services 
greatly crippled the unit. He had to be left at Viljeons- 
drift, where he was nursed with extreme care by Dr. and 
Mrs. Dixon, Dr. Dixon being the medical officer to this 
section of the railway. Here Sapper Weakly also fell ill 
of enteric fever, probably brought on by the exposure at 
Roodeval He lingered for some time, and eventually died 
at Viljeonsdrift on the 27th. 

Daring the time that the unit was at Taibosch Colonel 
Crompton, taking with him Sergeant-Major Brown, R.E., 
and Company Sergeant-Major Rorke, went south with the 
field telephones to attempt to make temporary communica- 
tion at the point where the telegraph lines had been cut by 
the Boers. Colonel Crompton returned to his command at 
Taibosch, leaving the two non-coms. with Lord Kitchener, 
who arrived at Kopjes on the 9th. They were able to 
establish communication with the south, and thus kept him 
in touch to north and south until the telegraph lines were 
again in working order. Railhead reached the Vaal River 
on June 10, and at this point an installation of 12 lamps was 
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erected, and on the 11th the first train crossed into the 
Transvaal and some supplies were sent to Lord Roberta at 
Pretoria. It may be here remarked that as during the 
advance of railhead from Bethulie to the Vaal the arc lamps 
were worked on 19 nights, it is probable that the period of 


reconstructing the line was shortened by nearly the same’ 


number of days, but even if one night's work is only con- 
sidered to be equal to two-thirds of а day's work the night 
work rendered possible by the section must have hastened 
the advance of railhead by not less than 12 days, and the 
money value alone of this to the nation must have many 
times repaid the entire cost of equipping and seuding out 
the Electrical Engineers. After one night's lighting at the 
Vaal the very thorough destruction of the line to the south 
by De Wet necessitated the sending south for а second 
time both construction trains; the unit accompanied them, 
leaving the lighting equipment at Viljeonsdrift under 
Sergeant Brown. The construction trains working south 
were constantly threatened by De Wet, and on the night 
of June 14 both trains were attacked by him, and were 
summoned to surrender. 

Аз this was the first occasion in which the Electrical 
Engineers were under fire, perhaps I may be permitted to 
describe the attack at some length: Very early in the 
morning of June 14 the night working party, which con- 
sisted chiefly of Royal Engineers and Volunteer Royal 
Engineers, none of them being Electrical Engineers, were 
at work rebuilding the. crib piers of the recently-con- 
structed bridge at Tea wipra. At this time one of the 
construction trains was drawn up close to the working 

ty, who were at the break in the line, the other train 

ing about half a mile to the north on its way to sbunt 
empty trucks on a siding a mile farther north. The first 
trouble noticed was the derailing of the leading truck of 
the northern train. This was caused by a stone havin 
been wedged by the Boers between the main and the ган 
жара oe as the кү pulled up it was o ч 
ап а g y, which a ently surroun t. 
The troops on же promptly: replied) aud with good 
effect, as the Boers drew off after half an hour’s firing 
and concentrated their attack on the other party at the 
sprait, but during this sharp attack the vans and coaches 
of the northern train were riddled by bullets, and those 
sleeping in them had narrow escapes. The attack coming 
at first from the south side, the ongine-driver started to 
move the engine northwards. The Boers then made a rush 
on the unarmed working party, who, with one. officer and 
60 men, wero taken prieoners. The remainder, however, 
escaped, but could not rejoin the party defending the 
train. 


The Electrical Engineers had formed the day working 


party, and having been many hours at work, and con- 
sequently very tired, were sound asleep. Those of them 
who were sloeping outside the trucks, close to the working 
party, were captured by the Boers before they were able to 
regain the train, At this time the Boers’ firing was very 
heavy, and three officers—i.e, Lieutenant Miclem, RE, 
Lieutenant Bigg, E.E., and Lieutenant Holmes, of the Royal 
Irish—were seriously wounded. Three sappers were killed, 
the engine-driver and a number of others seriously 
wounded, and of the native workmen about 50 were killed 
or wounded. At this time De Wet sent in а messenger, 
summoning the train to surrender, as the Boers were 
greatly superior in force and had guns. No attention was 
paid to the message, and the remaining troops, who were 
then under the command of the officers of the Electrical 
Engineers, took up a position on a ridge of rocks which ran 
transversely to the train, from which the train could be 
protected without the men being exposed. This position 
was beld for several hours—in fact, up to daybreak—the 
firing of the Boers being continuous and severe. On the 
other hand, the position we occupied was so strong that 
the Boers were unable to approach the trait., and soon 
after daybreak they withdrew from the attack. Towards 
the latter part of the time the Boers were much die- 
concerted by the shrapnel which was fired over them by 
two guns placed by Lord Kitchener in a position to the 
south. The night was intensely cold and trying to every- 
one Жон whole of the defending party were asleep in the 
truc 


when the attack commenced, Although taken at. 


such a serious disadvan every 
without distinction, behaved as coolly and quietly as if 
there were no enemy present. It was a difficult matter 
even for old and trained soldiers to free themselves from 
the crowd of Basatos who formed the native working party, 
and who cleared out from the train at the commencement 
of the firing, but in spite of this there was no confusion. 
Ammunition was quietly served out, and our men got 
into such stron itions that it was impossible for the 
Boers to make their attack successful. Everyone behaved 
so well that it is difficult to single out anyone present for 
special praise. Although the Electrical Engineers engaged 
on this occasion were comparatively a small party, yet, 
owing to so many of the night working party having been 
surprised and dispersed in the first instance, they formed 
nearly one-third 5f the troops left to defend the trains. 
If De Wet had been successful in catching and destroying 
these two trains, which contained so much construction 
material and all the tools, as well as the most skilled body 
of reconstruction offisers, the break in the line of com- 
munications would have remained open for a long period, 
and certainly would have seriously affected the future 
movements of the more advanced portion of the army 
then in the Transvaal, This attack caused the Electrical 
Engineers to temporarily lose the services of one officer 
wounded, and Corporal Sellon and six sappers taken 
prisoners. The remainder went south with the construc- 
tion trains to Rhenoster, and assisted in the building of 
this important bridge. Whilst there orders were received 
from army headquarters that the whole of the Electrical 
Engineers should come up to Pretoria at once. They 
started on the 20th, leaving Lieutenant O'Shaughnessy to 
complete a system of telephones connecting Rhenoster 
Camp, Leuwspruit, Roodeval, and other points which had 
been recently threatened or attacked by De Wet. After 
carrying out this work he joined the headquarters at 
Pretoria on June 26. 


(To be continued. ) 


man on the train, 


ELECTRIC LIGHT IN NORTH LONDON. 


PUBLIO MEETING AT ENFIELD. 


The most important question which is uppermost in the 
minds of the people in the northern suburbs round Enfield at 
the present time, is electric light. A Bill is now being pro- 
moted in Parliament by the District Councils of Enfield, 
Tottenham, Southgate, Edmonton, and Wood Green for the 
purpose of obtaining powers to establish generating stations 
and distribute electricity. A letter of some length was 
circulated last week denouncing the action of the district 
councils, and urging the ratepayers to protest against it. The 
letter, which was from a private company, stated that the 
ratepayers of Edmonton had taken alarm at the prospect of an 
unlimited increase in their rates, and a vigorous protest against 
the scheme had been presented to the Edmonton Councll signed 
by 700 or 800 owners and ratepayers. Wood Green was also 
moving in the matter, and the District Council's chairman (Mr. 
Littler) had resigned his position on that body rather than be a 
party to what he termed ** such a wild-cat " scheme. 

А representative of а local journal interviewed several gentle- 
men on the Enfield District Council, and asked them why it 
was that when an agreement had been come to with the North 
Metropolitan Electric Supply Company that the Enfield Council 
turned round and joined with the other local authorities in 
promoting a scheme of their own. The general reply was that 
if the company had embodied in writing what they agreed to 
verbally, the Enfield Council would have been perfectly satisfied. 
But the company jibbed, and would not entertain several 
important measures, and the restrictions they wanted to insert 
made it utterly impossib e for the local body to fall in with it. 
There was a very strong feeling that as the promised municipal 
undertaking was a joint one, the expenses would be a great 
deal lees. 

The point at issue appears to be: a private company versus 
municipal enterprise. In other words, if the supply and distri- 
bution of electricity is a profitable undertaking fur shareholders, 
who expect so much per cent. on their capital, why cannot that 
profit ba kept for the ratepayers ? It is true the North Metro- 
politan Electric Power Supply Company succeeded in obtaining 
a Bill which enables them to generate and supply electric 
power over an area comprising 225 square miles, but much of 
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this area is rural and not of much value either to a company or 
to а corporation. On the other hand, the combining councils 
have a compact area thickly populated, and they intend doing 
for that district as much as any private company could do. 

Estimates of the proposed expenditure have been prepared 
by eminent experts and carefully considered by the committee 
of delegates of the five co-operating councils. The total amount 
estimated is £400,000. 

A public meeting of owners and ratepayers to discuss the 
question was held on Monday night at the Court House, Enfield. 
Every member of the Enfield District Council was present, 
and also representatives from other councils. Mr. J. J. 
Wilson, J.P., chairman of the Enfield Council, presided. 

In opening the meeting the OHAIRMAN remarked that in the 
year 1899 the Council reeeived three notices from different 


companies of their intention to apply to the Board of Trade for 
provisional orders to enable them to undertake the supply of 


electricity in the district, but only one (the Edmundsons' Eleo- 
tricity Corporation) proceeded with the application. This the 
Council objected to, in order to get time to consider the matter, 


andontheground thatthey werethemselvescontemplating making 


а similar application the following year, and for this reason the 
Board of Trade refused the company’s application. In June, 
1900, whilethe matter wasunder the consideration of the Council, 


four companies, including the Edmundsons’ Electricity Cor- 


poration, again gave notice of their intention to apply for pro- 
visional orders. It would thus be seen that the Council had to 
do one of two things; they either had to make application 


themselves, or allow one of the 5 who had given notice 


to obtain the order. The Council thereupon put themselves in 


communication with these companies with a 


the Council consenting to their application. The replies received 


were very fully considered by the Council, but were not thought 
süch that the Council could in the best interests of the rate- 
The North Metropolitan Electrical Power Dis- 
tribution Company also put themselves in communication with 
the Council, with a view to entering into an arrangement by 


payers accept. 


which the Council should apply for the necessary order, and 


hand over the working of the same to the company ; but the 
difficulties of entering into such an agreement appeared to the 


loeal body to be too great to warrant their doing so. The 
eated, and after carefully consider- 


came to the conolusion that a oom- 
bination of the five districts, forming a considerable and compara- 


[ront action was then su 
g the proposals, the Coun 


tively compact area, could and would supply the districts affected 
cheaper than each district could supply itself, for, among others, 
the following reasons: (1) electricity could be generated on a 
large scale much cheaper than on a small one; (2) only one 


staff would be required ; (5) while each district separately could 
not afford to pay the high salaries that a competent staff would 


require, the Joint Board would be in a position to command 


men of thorough experience ; and (4) that by the employment 
of a competent staff the initial mistakes of such an undertaking 


would be minimised. The Council further felt that if anything 
was to be derived out of such an undertaking—and pre- 
sumably there was, or the companies he had referred to would 
not be so anxious to get their foot in—the ratepayers were the 
proper persons to reapsuch benefits, eitherin theshape of cheaper 
electricity or reduced rates. Much stress had been laid on the 
statement that the Joint Board must make a large deficit for 
the first few years, as, in addition to working expenses, they 
would have to pay a proportion of the principal as well as the 
interest at the end of the first year ; and while he for a moment 
would not suggest that a deficit would be made—seeing that 
that was inevitable during the construction of the works, be they 
for a company or a local authority—yet he would point out that 
& provision was made in the Bill to the effect that the first 
instalment of the loan need not be repaid until March 31 in the 
third year after the date of borrowing, so it would at once be seen 
that the loss would not be so large as stated. In conclusion, 
he moved the following resolution : ** That this meeting consents 
to the Council of the urban district of Enfield promoting, in 
the ensuing session of Parliament, a Bill to constitute and 
incorporate a Joint Board representing the District Councils of 
Edmonton, Enfield, Southgate, Tottenham, and Wood Green, 
in the county of Middlesex, with powers to establish generating 
stations, and to produce, supply, and distribute electrical energy 
and for other purposes.’ 

Mr. Нсон TRENCHARD, one of the Enfield delegates on the 
Joint Board, seconded, and in the course of his somewhat 
lengthy remarks said it was not a question between electricity 
and gas. Gas had done a t work and would continue, 
but the main point was whether electric light should be 
introduced into Enfield. Private companies had tried hard 
to get a footing, but so far they had been staved off. Intimation 
had been received from the Board of Trade that unless the 
Enfield Council did something themselves, they would consider 
the Oouncil were acting а ** dog-in-the-manger ” way, and let a 
oompany take а provisional order. Electric light would certainly 
come, and were they to allow a private company to step in, or 


ew to ascertaining 
the terms on which they would supply the district in the event of 


In addition to the opposition organised by 
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run the scheme under the oontrol of the local authorities? As 
far as the consumers were concerned, the scheme at present 
contemplated worked out at a moderate oost. Electric light at 
6d. per unit was the same as gas at 55. The contemplated charge 
would be 44d. or 5d. Major Crozier, who held an enquiry at 
Warrington a short time since, had said that he had never come 
across а place where electric light had proved any burden on the 
ratepayers. If the North Metropolitan Company supplied it in 
bulk it could not be distributed at less than 54d. per unit, 
whereas the Joint Board could supply it at 44d. or 5d. per unit, 
At Eastbourne a company spent £57,000 on an installation, and 
the Corporation bought it for £82,000; at Hastings £54,000 
was paid by & company and purchased by the Corporation at 
£61,000 ; and at Leeds а company p £217,000, for which the 
Corporation paid £370,000 ; yet all the corporations did well, 
and supplied light at a fair profit and at a fair price. The 
population of the district in the five towns was a quarter of а 
million, and it was growing fast. He asked the ratepayers to 
be careful, and give the matter due consideration before throw- 
img away what would prove a very valuable profit to the parish. 

г. F. G. Кттсн said the undertaking was nothing more nor 
less than а pure speculation. It was not prudent to speculate 
in а country district, and it was not prudent to go into partner- 
Ship with other districts. А great part of the district was 
agricultural land, through which the matns would have to be 
laid, and e they would very soon be launched into 
difficulties and heavy expenditure. If electric light was to come 
it should come through а private company, and then they would 
have to stand the loss or receive the profit. The Enfield Council 
had quite enough to do to look after their own business. 
regards Eastbourne, which Mr. Trenchard had brought forward, . 
he would ask how many consumers were there in that town— 
409 consumers of electric light as against 5,416 consumers of 
gas. Mr. Fitch quoted many more statistics in opposition, and 
spoke of how at a church in London last Sunday the electric 
light went out and candles had to be burned in its stead. 

Mr. ALLEN asked whether the price given for public lamps 
would be considerably lower than lamps for gas. 

The CHAIRMAN : Less than gas. | | 

Mr. ALLEN: Will the North Metropolitan Oompany supply 
light at 2d. per unit for public purposes 1 

The CHarRMAN : Twopence for public purposes and 7d. for 
private purposes. | 

The OLERK remarked that it worked out according to the 
number of houses supplied. It was not a lower rate than many 
of the London municipalities. 

А rather warm time ensued between several of the ratepayers, 
and the CHAIRMAN had to call for order, and remarked that the 
Council had no interest in the matter and were merely carrying 
out their duty. |j 

In answer to Mr. Н. C. B. Bowles (chairman of the New 
River Company), the CLERK stated that the Bill had already 
been deposited ! | 

Many speeches followed advocating both parties, but it could 
be clearly seen from the outset that the Enfield District Council 
were getting the worst of it. 

. Ultimately the resolution was put to the assembly, and was 
lost, amidst applause, by 20 votes. | 

A poll was demanded 
Another meeting in Edmonton to consider the same subject 
is to be held on Tuesday next. | 


LIGHT RAILWAYS. 


Й 


. It is now almost oertain that the proposed light railway 
between Dundee and Broughty Ferry and Montefieth will be 
gone on with, at least so far as is possible till parliamentary 
sanction is obtained. 

Owing to the refusal of the Light Rallway Commissioners to 
vary their order for the construction of electric tramways in 
the city to include agreements made with the tramways 
company and the British Electric Traction Company for the 
protection of public rights, considerable delay has been caused, 
and to get rid of the difficulty a supplementary agreement is to 
be entered into between the parties. 

Messrs. Little and Gatey, chairman and secretary of the 
committee appointed to oppose the tramway scheme for the 
Lake District, have isted. a report of the proceedings they 
took before the Light Railway Commissioners. After they had 
engaged counsel and promoted ratepayers' petitions, notice was 
received on Sept. 15 that the application of the British Eleotric 
Traction Company had been withdrawn. The opponents of the 
scheme had obtained subscriptions to the amount of £1,300, of 
which a very small portion was spent. If the project is 
abandoned, the subscribers will not be further called upon, 
but the committee recommend that no part of the mone 

"anteed should be called up until the whole matter 
efinitely settled, when a final apportionment can be made. 
the committee, 


i 
[ 
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nearly all the principal owners of 
N еу represented before the Commissioners. The coom- 


s 
mittee are prepared to call a general meeting of the subscribers 


should circumstances render necessary the adoption of that 
course. 


At a recent meeting of the Middlesex County Council the 
Parlismentary Committee submitted a report on yet another 
light railway scheme, which includes a line commencing at the 
parish boundary in Willesden, and running along the Edgware- 
road as far as Church-lane, Edgware. The Parliamentary Com- 
mittee reported they had decided to adopt the suggestion of the 
Light Railway Commissioners that the order for the construc- 
tion of light railways from Highgate to Whetstone, and from 
Wood Green to New Southgate, should be granted to the 
Oouncil alone, instead of to the Council and the North 
Metropolitan Tramway and Omnibus Company. An agreement 
had been arranged between the parties, and the committee 
recommended that this course be adopted. They further 
reported: The lines proposed to be authorised by the order 
are as follows : Railway No. 1.—A line of railway along Bruce- 

ve and Lordsbip-lane, in the parish of Tottenham. Railway 

o. 2.—A line along Bruoe-grove, Bounds Green-road, Wood 
Green, and a portion of High-street, New 8 »uthgate. Railway 
No. 3.—A line commencing at the Archway, Highgate, and 
running along the Great North-road to Whetstone. Railway 
No. 6.—A line commencing at the parish boundary in Willesden, 
and running along the Edgware-road as far as Church-lane, 
Edgware. Railway No. 9.—A line commencing by a junction 
with railway No. 3, at a point in the Great North-road, at its 
junction with East End-road, and running in a westerly direction 
along that road for a distance of 73 chains or thereabouts, and 
terminating in lands to be acquired for a generating station and 
car depót. The estimate of Mr. Cooper, the engineer to the 
Metropolitan Tramways and Omnibus Company, of the cost of 
(a) construction of the lines, (b) purchase of land for generating 
stations, and (c` widenings, eto., is £347,420. In order to 
comply with Section 80 of the Local Government Act, 1888, your 
committee have asked the Finance Committee to submit an 
estimate to the County Council of £350,000. The Council will, 
if it decides to take the order in its own name, be liable to pay 
the costs of the company in connection with the obtaining of 
the order. Your committee are not, at present, able to say 
what these costs will amount to, but they have thought it 
desirable to ask the Finanoe Committee to submit an estimate 
to the County Council of a sum of £5,000.” The Parliamentary 
Committee reported on the Finchley and Hendon Tramways 
Bill in favour of opposing this tramway scheme, on the ground 
that the Light Railway Commissioners were not prepared, on 
the recent application for the joint order promoted by the 
County Council and the Metropolitan Tramways and Omnibus 
Company, Limited, to include in it certain lines in the parish 
of Hendon, now proposed to be covered by the tramway scheme, 
and the County Council will no doubt again apply for authority 
to lay down lines in Hendon, which will be connected with the 
light railway lines proposed to be authorised by the County 
Council's joint order and No. 2 order. This was agreed to. 


The promoters of а light railway scheme for the north end 
of the Wirral peninsula have submitted their plans to the 
Tramways Committee of the Wallasey Council. The intention 
is to connect Wallasey with Leasowe and on to Hoylake and 
West Kirby. It is maintained that this system will give 
residents of Hoylake and West Kirby easy access to any of 
the Wallasey ferries. It would be necessary, if the Council 

eed to the scheme, that running powers be allowed over 

e Liscard-road system to Seacombe ferry. The Tramways 
Committee consider the scheme decidedly hostile to the interests 
of the Council's electrical tramway system, and they advise the 
Council to oppose it if promoted. 

At the Board of Trade last week Sir Courtenay Boyle, 
K.C.B., who was accompanied by Mr. Hopwood, C.B., C.M.G., 
Mr. Thring, апа Mr. Steward, held a sitting for the purpose 
of considering the Morley and district light railways order, 
which had been submitted to the Board for confirmation. Mr. 
S. Morse, solicitor, and Mr. William Hederstedt, engineer, 
appeared for the promoters, the British Electric Traction 
Company, Limited ; and Mr. Hill Dawe, solicitor, appeared 
for the Great Northern Railway Company. The order autho- 
rises the construction of light railways in the borough of 
Morley and the urban districts of Drighlington, Gildersome, 
and East and West Ardsley. There was no opposition to tho 
preamble. Sir Courtenay Boyle said there were steep inclines 

roposed in two of the railways, and the pattern of brake to 
be adopted and the mode of working would have to be 
carefully looked into when the time of opening for traffic 
arrived. The definition of a house in the labouring-class 
clause must follow the model Bill, and instead of being, as in 
the order, any tenement separately occupied by any person," 
must be ‘‘ any hcuse or part of a house occupied as a separate 
dwelling.” 


property along the route of 
the proposed tramway have signified their intention of being 


been granted, 
definitely known early this year. 
Oorporation have allowed to secure the order will lay the line 
and provide all 
period, but the 
reserved the right to supply the electri 
at & fixed prioe. 
probably be about £81,000. An enqui 


proposed borrowing of £40,000 for the purpose o 
plant and buildings for genera 
roferred to (so far as tho same 
also for lighting purposes. The estimated cost of ngs 
and chimney is £10,000, and the remaining £30,000 for plant. 
This work is proposed to be 
The waste heat from the neighbouring refuse destructor is to 
be utilised for the purpose of generating electricity. 


The clauses for the protection of the Great 
Northern Railway Company were then considered, and it was 
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agreed that а clause should be inserted to the effect that the 
company shall not convey, or permit to be оопуеуей, 
goods or minerals over the light railways in competition 
with the traffic on the existing lines of the Great Northern 
Railway Company without the consent in writing of the Great 
Northern, which consent is not to be unreasonably withheld. 
This concluded the proceedings. 

At the last meeting of the Welshpool Town Oouncll, the 
town clerk having reported the receipt of the amended order 
for the Welshpool and Llanfair light railway, it was stated that 
the directors of that company had succeeded in getting another 
£7,500 free of Interest added to the award of £7,000 already 
pane the Treasury, thus making a total free grant of 

Enquiries are being made in the Fleetwood district with the 


vey to the proposed laying down of a light railway at Knott 
nd. 


Crewe light railways should not be constructed along the main 
placed upon 


The provisional order for the Colne light railway has not yet 
but it is expected that something will be 
The company whom the 


ulpment and work the same for a stipulated 
rporation have by ment with them 

energy for the same 
The total cost of the Colne portion will 
has recently been 
rd res ai Pra 

providing 

current, to work the lines 

es within the borough), and 


eld on behalf of the Local Government 


roceeded with early this year. 


CATALOGUES. 


The British Westinghouse Company have prepared а new 


circular dealing with what they term engine-type alternators, 
which the company mean alternators which are made for the diredt 
coupling to steam-engines. In thie case the company do n 
eupply the main . and outer bearing, the alternator bein 
held up on a 

maker. The three 1. 500k w. alternators erected by this company ab 
Willesden for the Metropolitan Electric Supply Compeny form a 
good illustration for the first page of the circular. In the descrip- 
tive matter which follows the alternators are divided п 
classes – viz., the revolving-armature and the rotating-field type. 
Of these two the company state they get rather higher efficiencies 
when the armature is revolving, but the fixed armature has ite 
ad vantages when high volteges or exceedingly heavy currents have 
to be generated. 
various details of theee alternators will be of great interest to all 
electrical engineers who are up 
show evidence of. great consideration both for the electrical and 


ider which fite on to the shaft supplied by the enginé- 


into two 


he illustrations of the construction of the 
in machine designing, as they 


mechanical problems involved in the building of such e 

machines. Both with the fixed and revolving field magnets the 

cores of the magnets are made up of steel laminations. Ia the 

fixed - field type these laminations are cast into the field frame. In 

the revolving-field machine, while each lamination is keyed on to 

the spider, they are also interconnected by means of bolts which 

run through the whole thickness of laminated steel. Each punch- 

ing is of the breadth of two poles, and these are built up во as to 

break joint. The bolts going through are then said to give 

sufficient strength to keep the ring together without any strain 

being pub on the cast spider. In this revolving field type the coils 

are held on by wedges, which bridge from one pole to the next. - 
In this way the long sides of the field windings are supported by 

the wedges. The machines are designed to have a temperature 
rise of 72deg. F. in а 24-hour run at full load with а power factor 

of from 90 to 100 per cent. With а 25 per cent. overload the rise 

goes up to 80deg., while а 50 per cent. overload can be taken over 

an hour without any damage being caused. "The regulation on 

non-inductive load is said to be from 6 to 8 per oent., but we 

ehould like to have seen some information as to the drop on an 

inductive load. which is the real test of what а machine will do 
under practical conditions. The circular is concluded by a list of 
the various standard sizes, which gives the speed of the machineg 
and the space required on the engine shaft, etc, 
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Incandescent lamps form one of the many electrical require- 
mente which the British Thomson-Houston Company now supply, 
and they have just issued a new lisb of those lamps. The illustra- 
tions in the list are most artistic, and show how well electric 
lighting can be made to harmonise with the internal decorations 
of houses, The lamps supplied by this company are of the Edison 
type. and it is pointed out that when the company is making 
15 million lamps per annum they are able to geb most valuable 
experience as to the beat means of manufacturing lamps to afford 
general satisfaction On the question of the renewal of lampe 
when they became dim, a good simile is made between an incan. 
descent electric lamp and a transformer. The lamp receives 
current and transforma it into light. Its efficiency as a brans- 
former falls off with time, and may be reduced to one-half its 
original value without the lamp going. Any engineer having 
a boiler or an engine which cropped its efficiency to such 
an extend would have ib immediately replaced or repaired, and 
id is pointed out thab the renewal of incandescent lamps is 
often more important. Ia spite of this, and the attempte made 
by other lampmakers to instal the fact into users of electric light, 
there are those who believe in the lamp which laste longest, and 
in consequence costs most in the way of electrical energy. As 
regards the watts per candle, we notice that all sizes from 8 c p. 
to 150 cp. can be obtained with a consumption of 3:1 wabts 
per ca- dle, or if a tonger light is desired up to four watts 
per candle. With regard to the high voltage lamps for 200 to 
250 volt circuite, the statement is made that these are still 
uncommercial except in the lower economies.” Ib is said, how- 
ever, that the consumption of these lampe will be about four wabte 
per candle, The company’s high-voltage lamp is mado with a three- 
turn spiral, and the two inside loops are anchored on to the base 
of thelamp. The same type of anchoring of the filament is used 
in the lamps for tramcars and railway carriages, and it ie 
claimed that ib gives the best results in that it allows а 
certain amount of vibration to take place in the filament. 
The lamps for traction work, which are run five in series off the 
supply, are specially graded to have equal resistance when 
incandescent, so that they may give equal light. The ques. 
tion of cosb is nob taken up in the list before us, which is an 
exceedingly serviceable one to show to customers. 

Mesers. Geipel and Lange inform ue that 1900 was an excep- 
tionally busy year with them, and that they carried out a number of 
installations of three phase currents for the distribution of power. 
Amongst the new agencies which this firm has secured are Ward 
Leonard rheostate, motor starters, and circuit breakers; the 
Vulcan electricity meter; the Centrator motor speed reducing 
gear ; and the Chapman voltage regulator, which is an automatic 
rheostab and maintains a constant potential both with vary- 
ing speed and varying load, enabling more efficient lamps to 
be burned and maintaining full voltage on motors with variations 
in speed of the prime mover, and in many cases saving a switch. 
board attendant. 

The British Electric Works Company, Limited, having their 
London office at 11, Charing Cross-road, W.C., are now issuing a 
new catalogue of electric light acceesories. This firm, which has 
ite works at Birmingham, has introduced a number of new types in 
electric lighting accessories, to which we have referred during the 
past two years. These various leaflotearenow connected together into 
one catalogue, which is much more convenient for reference. We 
do not propose again to allude to the excellent design of the 
lamp holders, wall-plugs, ceiling roses, etc., which this firm has 
specialised. There is in the new list, however, a complete distri. 
buting system which is worthy of special notice. The idea is nob 
absolutely new, but the firms have carried it further than any of 
their competitors. The system consists. of making standard 
porcelain bases for distributing fuees and switches, and aleo for 
main fuses and switches. These are made interchangeable, and 
are mounted on jin. rode, which paes through projections at the 
back of the porcelain. The fares are of the clip type, and the 
fuse wire is contained in a porcelain bridge piece. The advantage 
of the system is that a wiring contractor can quickly pub together 
a number of theee etandardieed units in order to obtain a switch or 
fuse board which he requires for his installation work. Іо this 
way the great delay whicb often happens in getting the fuseboards 
for electric light installations will be obviated. 

The Newton Electrical Works, Limited, of Taunton, have 
forwarded to us their new century liso of Taunton " dynamoe, 
motors, transformers, switchboards, etc. The list in question 
consists of some 28 pages, and contains a number of illustra- 
tions of the various types of macbinery manufactured by 
the firm. We are pleased to note on comparing thie new cata- 
logue with previous issues that tbe size of the standard types made 
by the firm is again on the increase The new list also makes a 
speciality of the Enclosed” motors and dynamos, which are 
specially suitable for use in coal mines and other places where 
inflammable gases or materials are likely to collect round the 
machine. In these machines the observation windows through 
wbich the commutator and brush gear can be inspected, are 
glazed with indiarubber packings, The machines are practically 
watertight, во that they can be used їп damp positions, and ab 
а small additional cosb they can be made absolutely watertight. 
With regard to the large multipolar machines, we notice that the 
firm have adopted а very convenient sort of ring for supporting 
the brush spindles which is formed with a channel to contain the 
cross connecting leavee The electrical hauling gear for mines is 
also listed in the catalog: o before us, as are also the firm's special 

pes of motor-startinz switches. These labber are specially 

esigned to prevent largo currente being taken from the motor 
when it is being started. This is done by a combination of a worm- 
gear with the contact lever. 


COMPANIES’ MEETINGS AND REPORTS. 


METROPOLITAN DISTRICT RAILWAY. 


On Monday an extraordinar genere. meeting of this Company 
was held at the Westroinster Palace Hotel, S.W., Mr. J. S. Forbes, 
chairman, presidiog, for the purpose of obtaining the sanction of 
the shareholders to ohe raising of additional capital to provide for 
electric traction on the District 5 

The Secretary (Mr. Wm. Jones) r the notice convening the 
meeting. 

The Chairman, after impreesing upon the meeting that the 
only business they had to coneider was the advisability of 
sanctioning the raising of additional capital, said : You are 
asked to sanction our doing what Parliament has already 
authorised us to do, subjecb to that sanction. The position 
baviog become desperate, from causes over which we, ab all 
events, have no control nor you, something must be done. 
I could вау а good deal upon the subject, but I presume you 
gentlemen here, and others interested, have been kind enough to 
read the circular which was iesued with my signature appended 
to it ; and if so, you will have found therein the substance of all 
that can be said on the matter, Will you or will you not take 
steps which are calculated to pull you out of a great dilemma! 
Well, I euppose you will. I might venture to suggest that if you 
do not, your position will become worse day by day. We people 
who have the burden of carrying a load of this sort—eeeing a 
thing which was prosperous ab one time, or bidding fair to be 
prosperous, brought down by circumstances which were entirely 
unforeseen when the railway was constructed, suffering as it does 
from the very legislation which bound it to its course, and which 
was based upon the inconvenience and evile which would arise if 
any railway were allowed to be constructed within the charmed 
circle of the Metropolitan, on the one hand, and the District on 
the other—feel the responsibility. Ib was the subject of a tremen- 
dous parliamentary enquiry, and the idea of railways traversing 
the centre of London was so terrible that only two out of the great 
many were selected — viz., ourselves and the Metropolitan. Our 
dangers and difficulties now have arisen from two causes having 
come into operation which were not foreseen at that time. The 
omnibus competition — you have heard of that ad nauseam, and we 
know what it ia. For a number «f years it has aggregated into 
an enormous loes to us in the way of traffic. We have had another 
taste, too, of some other cause - viz.. the Central London Railway. 
These effecte are visible immediately in the abstraction from us, 
and from tbe Metropolitan Company in a still greater degree, of 
traffic which used our lines for want of a better means of сот. 
munication. Are we to sit down and cry, or are we to make some 
efforb to retrieve the po-ition? Of course if the advantages of 
electric traction are as greab as they are said to be, nobody has a 
greater interest than ourselves in applying that remedy. In our 

rticular system we shall have no vitiated atmosphere, we shall 

ave plenty of room to move and we can dispense with deep descents 
into the earth, and systems of lifts and so forth, because we are 
‚оп the surface. What we want ia to apply electricity so that we 
may utilise our line near the surface as іб is ab а very small 
expense. We аге told this thing can be done, and we ought to 
do it. It is now proved to demonstration that our railway can be 
electrified or adapted to electric traction, and, as the circular telle 
you, ib can be done in а very short time aud аб a very moderate 
cost. If you say yea to raising this capital, that power will 
enabie us, in some shape or other, either by our own Aot or 
probably by some other method —some combination —to get this 
thing done within the amount which this vote of yours will con- 
cede to us. We shall have to decide whether we ehall do id our- 
selves, or whether it will ba wieer to put ib up to contract —a lump 
sum contracb —with re-ponsible people, becauee we do not profess 
to be skilled io this matter ourselves. I will propose a resolution that 
you accord your assent to the general idea, trus: ing us, as you think 
fit, to carry ib out to the best of our ability. We аге very well 
advised by eminent scientists - Sir Wm. Preece, on the electrical 

ueation ; and Sir Joha Wolfe Barry in other matters of adipting 
electricity to thia particular Company. We have also tenders, in 
conjunction with the Metropolitan Company, from the greatest 
electrical firms, not only in thie country, but elsewhere. You will 
remember we have gob а Bill prepared in which certain powers are 
sought affecting capital —another method, in fact, of dealing with 
this question eupposing thie one breaks down. Та our position we 
cannot afford to rely upon one chaoce. If we do nob convert our 
railway we must go on depreciating. and there will be по answer 
that I can find ayainsd other railways being promoted parallel with 
our own with the express obj:c» of denuding it of the traffic which 
id now possesses, І make an appeal to the confidence of the share- 
holders on behalf of the Board and for myself o^ thie occasion. 
You know we have had some ups and downs in this concern. We 
have been the creatures of adverse circumstances. I move the 
following resolutions, which have been prepared by eminent 
counsel : ©(1) That, under tbe powers of the Metropolitan 
Districb Act, 1897, and the Metropolitan District Railway Act, 
1900, there be created and issued £500,000 ordinary stock of the 
Company, and that the directors be, and they are hereby, autho- 
rised to issue such stock at euch times to such persons, and on 
such terms and conditions, and in such manner, as tbey think 
advantageous to the Company ; (2) that this meeting sanctions 
the exercise by the Company of their borrowing powers to the 
extent of £166,000 authorised by the Metropolitan District 
Railway Act, 1897, and the Metropolitan District Railway Act, 
1900, by the creation and issue of debenture stock ab such times 
and in such amounts and manner, оп sucu terms, and subject to 
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such conditions as the directors shall think fit, and that there be 
attached to such debenture stock a fixed and perpetual preferential 
interest at euch rate nob exceeding 5 per cent. per annum as the 
directors may deter mine, such intereso to be payable half yearly 
ab the same periods as the interest on the debenture stock of the 
Company is payable.” 

Mr. Isaacs having seconded the resolutions, 

Mr. S. C. Noble asked whether the chairman desired them to 
understand that, if tbe resolutione were agreed to, it was not their 
intention to proceed with the clauses in the Company's Aco by 
which they sought to confiscate the rights of the exi«stiog holdere 
of perpetual preference stock by a reduction from 5 per cent. to 
34 per cent , and. if so, how they expected to raise farther capital 
if they were guilty of so grave a breach of the Company's obliga- 
tions towards existing holders of stock. 

The Chairman said that if the shareholde-s sanctioned the 
proposal, they believed they would be armed with sufficient money 
to apply electrical methods to their railway as it existed. There. 
fore, the alternative methode would not be required. 

In reply to another shareholder, the Chairman paid the alter 
native was that if they could not raise the money under these 
powers they would then go to the sh«reholders for a more etringent 

wer to raise money—in fact, over the heads of the preference 

olders. How was the thing to be saved otherwise? Whc was 
going to find salvage except upon terms? 

A Shareholder: That is to вау, by this Bill you will rob the 
proprietors of some of their existing rights, and also the debenture 
or preference holders. 

The Chairman said it was impossible to rob the shareholders 
without their consent. They were in this position — either they 
must electrify the railway, or the property must gotothedoge. 10 
was bad enough now. 10 could not be saved without more money, 
and unless they found the money they would be worse off than they 
were at present. 

A Shareholder asked how the money for electrifying the line 
would be found. 

The Chairman said this was something like the idea: It would 
be poseible to enber into & contract with some of the electrical 
companies. One of these compaules might, in virtue of the 
£500,000 of ordinary etock and £166,000 debentures, enter into a 
lump sum contract to execate all the work necessary. They had 
now nine or ten tenders from people of great competence and 
with great capital behind them, all of whom were anxious to geb 
hold of this work. Ib was very probable the Board would decide 
to do something of that sorb. 

Mr. Rawlings wanted to know whether the word ‘‘combination” 
had anything to do with an American syndicate. 

The Chairman replied that he did not know much about 
American syndicates, Itb was true that there were some American 
people in the matter—the Westinghouse Company, for instance — 

ub they were only one of a great many. They had tenders from 
all sorts of places—some from Austria, from Germany, and from 
firms in this country. The work must be done by a combination 
in the sense of going to some of those people in the manner he 
had described. | | 

Mr. Walford expressed the opinion that if the line was nob 
electrified, they would be in the hands of a receiver in a couple of 
years or во. . 

Mr. Robertson remarked that anyone could see that the District 
Railway as iù ab present existed could not be a success, If they 
went by the '' bwopenny tube" they found the difference in 1000 
motion, comfort, light, and so forth. They must have more 
capital. If the scheme to electrify the line were carried out, he 
thought the Districb Railway would have a good future. 

The Chairman observed that a large number of proxies had 
been received in favour of the resolutions, but he preferred that 
the matter should be settled by the common sense of the meeting, 
which he trusted would be unanimous. 

In reply to Mr. Shielde, the Chairman said that what the 
meeting did that day could not prejudice existing shareholders 
ab all. 

The resolutions were then put and carried unanimously. 

The Chairman expreesed the gratification the Board felt at the 
shareholders’ unanimous decision to retrieve their position. 

d me of thanks to the chairman and directors closed the pro- 
g8. 


PERTH ELECTRIC TRAMWAYS. 


The second ordinary general meeting of this Company was beld 
ab the offices, 3, Laurence Pountney-hill, Cannon-street, London, 
E.C., on Wednesday, Mr. Edward Heasman (chairman) presiding. 

In moving the adoption of the reporte and accounte, the Chair- 
man said the item of permanent way represented a large propor- 
tion of the outlay. He thought that to have earned any profit ab 
all upon the al of the first sections wasa very satisfactory 
feature, and, indeed, they shou'd not have been disheartened if 
no profit had been earned at all during that time. During the 
month of November the gross receipte amounted to £2,412 which 
was ab the rate of nearly £29,000 per snnum, and the working 
expenses for that month were about 484 per cent. In December, 
however, the gross receipts amounted to £3,410, which was at the 
rate of nearly £41,000 per annum, the working expenses being 
about 514 per cent. This result was exceedingly gratifying. The 
cosd of constructing the remaining routes included in the con 
cession would be comparatively small, as it must be borne in 
mind that the heavy expenditure which had been incurred in 
connection with the erection of the power-house plant and 
machinery gavo (practically all that was n for running 
the whole syetem of tramways. Ib would, however, be necessary 


to add another power- ting engine when the further sections 
were opened beyond the 13 miles he had already referred to, and 
they would eee in the report that steps had y been taken 
for installing that. In conclusion, the Chairman read the 
following extract from a telegram then just received: ''New- 
castle-sbreeb route begins running Jan. 20; general prospects are 
moet encouraging.” 

Mr. Oliver Wethered, in seconding the motion, testified from 
his personal observations as to the excellence of the work done in 
Perth from the сорса point of view, the excellenoe of the 
plant, and also regarding the excellent work done for them by Mr. 
Rogers and Mr. Somerset. 

Mr. Alfred X. Mergam, a member of the West Australian 
Parliament, bore testimooy to the fact that this tramway was the 
finest piece of work of the kind he had ever seen. 

The reporb and accounts were then gi jen and a resolution 
was paesed that £500 be voted to Mr. ers (the managing 
director in Australia) as a mark of their gratification for 
successful management of the Company's businees, and that £250 
be voted to Mr, Somerset (the engineer) as а mark of gratification 
for 2" saccessfal operation of the power plant and construction 
work. 

Mr. Oliver Wetherhed having been re-elected as a director, the 
proceedings terminated. 


ELECTRIC LIGHTING AND TRACTION COMPANY OF 
AUSTRALIA. 


Directors : Joseph Bevan Braithwaite jun, M I E. E. (chairman); 
J. Е. Albright, M. I. E. E.; Alfred U. Alcock, MI E. E.; M. F. 
Armstrong; R. Percy Sellon, M I. E. E Engineer and man : 
F. W. Clements MLE.E. perra W. E Lene, AMIER 

Report of the directors (with abetract of accounta) for the 

riod from Aug. 17, 1899, the date of the registration of the 

mpany, to Aug. 31, 1900: 

The profit and loses account shows an available neb profit of 
£6,013. 198. 6d., and the directors recommend that this sum be 
applied as follows: to dividend on preference shares аб the rate of 
6 per cent. per annum from Sept. 5, 1899, to Aug. 31, 1900, 
£4,063. 108. 10d.; balance carried forward, £1,950. 8s. 8d. 
Unexpected delay in securing the transfer of the properties and 
the Orders in Council belonging to the New Australian Electric 
Company: Limited, and the A. U. Aloock Electric Light and 
Motive Power Company, Limited, has been occasioned by the 
action of the Melbourne City Council and the Postmaster-General 
of Victoria. The directore have, however, recently received 
advice of the satisfactory settlement of all formal difficulties, and 
expect to obtain complete possession of the undertekings ab an 
early date. In coneequence of the above delay, the net revenue 
of the two Melbourne companies to which this Company is entitled 
from Jan. 1, 1899, is not available as profit, pending final comple- 
tion of purchase; and ib will be seen that no credit is taken for 
such revenue in the profid and loss account. This revenue, will, 
however, be available as prone во soon as the purchase is 
completed, and will be included in the accounts for the year 
ending Aug. 31, 1901. Meantime the business of the two 
Melbourne companies has continued to make satisfactory progress; 
and 3 of the generating machinery at the Ricbmond 
station, and consequent administrative economies, will follow 
promptly upon this Company securing possession of the under. 
takings. Extended Orders in Council for the supply of EE 
in the important residential suburbs of Kew, Collingwood, Sou 
Melbourne, Malvern, Prahran, Fitzroy, Caulfield, Richmond, Sb. 
Kilda and Melbourne Harbour Trust, have been granted to the 
Melbourne companier, and in order to meet the large demand 
existing in these districte, orders for additional plant and maine 
have been placed, and rome portion thereof has already been 
dispatched, These extended orders ran for a period of 25 years 
from Sept. 6 1897 The Order in Council for Geelong now stands 
transferred into the name of this Company, and good progress has 
been made with the erection of a generating station apon a 
suitable freehold site and the laying of distributing mains. 10 ів 
expected that a regular supply of electricity will be available in 
the beginning of nex year. This order runs for a period of 30 
years from Feb. 20, 1899. Reports received from the Company’s 
engineers confirm the Board in their belief that the undertaking 
at Geelong will prove remunerative. Since the formation of the 
Company, the Board have acquired the whole of the asseta of the 
South Australian Electric Light and Motive Power Company, 
Limited. including a private Act of Parliament covering the 
colony of Soutb Australia, a small central station in operation at 
Port Adelside, and the rights for electric lighting in the capital 
city of Adelaide, The station at Port Adelaide has, since it passed 
into bhe possession of this Company, been extended, and is now 
earning an improving revenue, which, however, does not as yet 
balance expenses, Atb Adelaide a suitable freehold plot of land 
has been purchased, and substantial progress has been made 
towards completion of the works required for lighting the city, 
for which purpose the necessary plant bas been ordered aud partly 
shipped. 10 is hoped that this station will be completed during 
the spring or eummer of 1901. The directors believe that the 
Adelaide andertaking will rapidly develop and prove a valuable 
investment. Owing to the rapid expansion of the Company's 
undertakings at Melbourne, Geelong, and Adelaide, further 
capital will shortly be required for the purchase of additional 
plant and mains, and the matter is receiving the careful con- 
sideration of the Board. The Stock Exchange appointed March 21, 
1900, for the special settling day in the Company’s preference 
shares, and an official quotation for the eame will no doubt be 
granted so soon as the purchase of the Melbourne properties has 
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been finally completed. The auditors, Messrs. Cooper Bros. and 
Co., retire, and offer themselves for re-election. 


Dr. BALANCE SHEET. 
Authorised capital : l £ s. d. 
80,000 6 per cent. cumulative preference shares of 
EO Were . 150000 0 0 
30,000 ordinary shares of £5 each . g). . 150,000 0 0 
£300,000 0 0 
Capital issued : —— 
20,000 6 per cent. cumulative preference shares of 
c's) enn ee eer Pee Gio et ß Vl n SERRE 100000 0 0 
2,003 ordinary shares of £5 each ........................ 10,015 o 0 
| | £110,015 0 0 
Creditors- Sundry creditors: head office, £1 217. 
ба. 10d. ; ditto, Australia, £832. 188 5d. ; billa 
payable, £12 000 ůͥψ⁵M . ..... 14 05% 4 3 
Balance of profit and Joss account ........ ............ 6013 19 6 


£130,079 3 9 


Cr. 
Paymente on account of purchase price of the £ а. d 
elbourne and Geelong undertakings, part of a 
=~ total Of £179,105 %/%ců n 3 4 38517 0 0 
Purchase price of the Adelaide undertaking......... 29.493 18 2 
Further expenditure on land, buildings, plant 
tools, stores, etc., at Melbourne, Geelong, an 
АПеаіда аана toan Жазз Ее dete actin 318:5 15 1 
Cash ab bankers and in band Mag cA 9416 4 8 
Cash at Melbourne bankers .............................. 16 186 14 9 
Cash deposited with bankers ab the credit of the 
New Australian Electric Company, or jointly 
with them pending completion of purchase of 
the Melbourne undertakiog ............ .............. 4049 10 0 
Sundry debtors: head office, £105. 4e. 10d.; 
in Australia, £485. Ба. 34, ............................. 590 10 1 
Head office furniture ..................................... 20 11 0 
£130079 3 9 
Dr. PRoFIT AND Loss Ассоохт. £ m d. 
Directors’ fees ..........................................—.... 1000 0 0 
Audito: s’ fee ...... 21 0 0 
Consulting engineers’ fees e 101 18 2 
Head offioe expenses, rent, salaries, etc. .... .......... 1,309 15 1 
; 2 432 13 3 
Loss incurred in working the Adelaide undertaking 2,087 14 8 
Balance carried to general balance shect.............. 6013 19 6 
£10 534 7 5 


Cr. 


Premium received on issue of 20,000 preference £ в d 

shares FCC 10 000 0 0 
Interest on deposits, eto . . . 531 14 11 
Transfer fees ................................................ 212 6 


7 5 

Ab the first annual general meeting of the Company ab 
Winchester House, E.C., on Monday, 

Mr. J. B. Braithwaite, Jun. (the chairman), in moving the 
adoption of the report, said that the transfer of the two properties 
had not been completed, but the matter would no doubt be in 
order shortly, and the revenue from both companies would be 
available as from Jan. 1, 1899. The delay, however, had resulted 
in the companies having obtained powers under а new Act of 
Parliament for the supply of electricity to the important suburbs 
of Melbourne for 25 years, Ab ong the Order in Council, 
which was in the name of the Company, extended for a 
period of 30 years. The buildings at that town were com. 
pleted, and the plant had been sent out. Ab Port Adelaide 
the Company had taken over a small station which had 
been run at a loss, but the revenue from which would 
no doubt be increased when the electric current could 
be supplied from the central station in Adelaide itself. The 
accounts were rather meagre, as the profits from the Melbourne 
stations could not be included owing to the delay in the transfer 
of the properties. The only items on the credib side of the profit 
and loss account were the premium received on the 20,000 prefer- 
enoe shares issued, amounting to £10,000, and interest on deposits, 
£531. inst that, the loss incurred ia working the Adelaide 
undertaking amounted to £2,087, and expenses to £2,432, urban. 
a profit of £6,013. Out of this іб was proposed to pay a divid 
on the preference shares ab the rate of 6 cent, per annum. 
Further capitel would shortly have to be for the purchase 
of additional plant, mains, eto., and the matter was now engaging 
the attention of the Board. 

The report and accounts were adopted, and a dividend at the 
rate of 6 per cent. per annum on the preference shares was declared. 


£10,534 


MARCONI’S WIRELESS TELEGRAPH. 


Au extraordinary meeting of this Company was held on 
Wednesday at the offices, 18, Finch-lane, E.C., Major Samuel 
Page preeiding, for the purpose of confirming the resolution 

at the meeting on Dec. 18, referring to various alterations 

tbe articles of association, the principal one of which is thab 

the directorate be increased from seven to ten. This was 
unanimously agreed to, 


LONDON ELECTRIC OMNIBUS. 


The adjourned meeting of this Company was held on ep d 
ab the offices, 11, Queen Victoria street, E.C., Lieut.-Colonel T. T. 
Turnbull preeiding. 

The Cheirman said the main point that had occupied the 
attention of the Board was how to eecure an omnibus which could 
be run, not experimentally, but on a commercial basis, They 
believed that a suitable vehicle, guaranteed by the manufacturers 
in every way, could now be obtained ab а reasonable cost. They 
had laid before tbe shareholders а scheme for reconstructing the 
Company, with а view to raising further money for the purpose 
of purchasing omnibuees of the type өсө to. Turning to 
the accounta, the chairman pointed oub that the unpaid calls 
amounted to £5,068. The omnibuses ab present owned by the 
Company might be expected to realise a certain sum, although he 
was nob able to ғау how much. In reply to shareholders, the 
Chairman stated that the new ompibuees would carry 14 passengers. 
The motive power to be used was now being considered by the 
manufacturers. Before anything definite was done, however, in 
the way of buying new vehicles the directors would have to be 

ectly satisfied with them by a trial run of 30 consecutive days. 
t was proposed to run the new omnibuses all over London. 

The reporb was adopted, and а resolution was passed to the 
effect that it was desirable to reconstruct the Company on the 
lines of the suggested acheme. 

The Chairman said that the Board would do the best they could 
to carry out the scheme, bub if safficient support were nob forth- 
coming the Company musb be wound up. 


LONDON AND GLOBE FINANCE. 


On Wednesday an extraordinary meeting of this Corporation 
was held ab Cannon-street Hotel. The meeting was called by a 
notice which stated that it having been proved that the Company 
could not, by reason of its liabilities, continue its businees, ib was 
advisable to wind up the eame voluntarily. 

Lord Duff in, who presided, said it was with the сыре 
mortification that his colleagues and himself appeared before 
the shareholders upon this trying occasion, bud he relied 
upon the courtesy and generosity of the meeting to listen to 
bim. He was haunted by the fear of the «ffects which his 
resignation might produce, and when the other day he received 
news of the serious condition of his youngest son. and yielding to 
his mother's request to take her out at once to South Africa, he 
sent in his resignation, he did so with a clear conscience, because 
he knew thab tlie circumstances under which he then surrendered 
his post would appear so natural and obvious that nobody would 
dream for a moment of placing a sinister interpretation upon ib. 
Ab that time be had no anticipation whateoever that the present 
trouble would overtake the Company. There might have been 
errors of jadgment, bub the policy of the Board bad been honest 
and within the powers given by their constitution. Therefore, the 
directors stood together. 

Mr. Whitaker Wright said that, in order to show his position, 
he might state that he had advanced to the Corporation a quarter 
of a million sterling to tide over the troubles. In order to have 
the control of the po dites, fe’ had to have further capital, 
and he negotiated with cer parties for £500,000 to be paid 
down as a loan until March 31, the collateral security being 
over 40,000 Lake Views and a large number of other securities. 
Those collaterals for the loan were sold the next day, and the 
market was broken down. However, the Board expected to 
ка the shareholders next Monday that the debts had been 
setoled. 

Eventually the meeting was adjourned till Monday next, cheers 
being given for Lord Dufferin. 


PP 
CONTRACTS FOR ELECTRICAL SUPPLIES. 


CONTRACTS OPEN 
Bournemouth. —The Town Council invite tenders for 42 electric 
cars. Tenders by March 2. Details in our advertisement columns, 


Asuncion (Paraguay) —The Municipality invite tenders for the 
аып of the electric light in the town. Tenders by Jan. 15, 
Coine.—The Electrical Committee invite tenders for various 


plant. Tenders by Jan. 19. Details in our advertisement 
columns. 

Edinburgh. — The Corporation invite tenders for engine and 
c onto Tenders by Feb. 9. Detaila in our advertisement 
columns. 


Copenhagen. — Tender are invited for accumulator batteries 
and other electric works by the Copenhagen Electricity Company, 
30, Gothersgade. Tenders by Jan. 21. 

Aberdeen.—The Electric Lighting Committee invite tenders for 
surface condeneers, air and circulating pumpe. Tenders by Feb. 8. 
Details in our advertisement columns. 

Oldham —The Electricity Committee invite tenders for supply, 
delivery, and erection of engines and dynamos. Tenders by 
Jan. 29. Detaile in our advertisement columns. 

Giasgow.—The Corporation invite tenders for the supply of 
telephone apparatus in conneotion with the Glasgow Corporation 
tramways. Tenders by Jan. 18, 1901. Details in our advertise- 
ment columns. 
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Bradford. —The Tramways Committee of the Corporation invite 


tenders for the complete electrical overhead equipment of over 
five miles of tramway. Tenders by Feb. 2. Details in our adver- 
tisement columas, 

Ayamente.—'Tenders for an electric installation for public 
lighting will be received by the Municipality of Ayamonte 
(Province Huelva, Spain), by Jan. 12. 
eeen at this office. 


Battersea.—The Council invite tenders for the supply of 


ordinary and prepayment electricit 
specification No. 10. Tenders by 
advertieement columns. 


meters, in accordance with 
eb. 1, 1901. Details in our 


Canterbury.—The Lighting Committee invite tenders for the 
supply and erection of variou« plant for the extension of the 
Tenders by Jan. 30. Details in our 


municipal electricity work». 
advertisement colomne. 


Brighton —The Corporation invite tenders for the supply and 
erection at tbe Corporation electricity worke, North road, Brighton, 
for various tramway plant. Tenders by Jan. 28. Details in our 
advertisement columns. 

Tynemouth —The Corporation invite tenders for the supply, 
delivery, and erection at the electricity worke, Tynemouth, of one 
450-kw. steam dynamo. Tenders by Jan. 31. Details in our 
advertisement columns. 


Hull.— The Works Committee of the Corporation invite tenders 
for the supply of one multipolar generator to be coupled direct to 
& Belliss high-speed engine. "Tenders by Feb. 8. Details in our 
advertisement columne. 

Amsterdam. — The Corporation invite tenders for the supply 
апа installation of the complete motor and electrical plant of the 
central station of the town electrical works. Tenders by April 1. 
Dotaile in our advertisement columns. 

Sunderland.—The Corporation invite teodeis for the supply of 
condensing plant and cooling tower, secondary battery, mains 
switchboard, and travelling crane. Tenders by Feb. 1, 1901. 
Details in our advertieement columns. 

Sheffield. —The Tramways Committee invite tenders for a slow- 
"аан vertical engine for driving a 1,000-kw. tramway generator. 
pest кю, etc., may be obtained from Mr. A. L. C. Fell, 

.I. E E., general manager, Town Hall. Tenders by Jan. 21. 


Leeds —The Lighting Committee invite tenders for the con- 
struction of two underground transformer chambers. Specifica- 
tions, ебс.. may be obtained from Mr. H Dickinson, manager of 
the department, 1, Whitehall-road, Leeds. Tenders by Jan. 14. 


Batley.—Tbe Corporation invite tenders for the supply, 
delivery, апа erection at the proposed electricity works of three 
high-speed triple-expansion steam dynamos, one balancer, and one 
motor-generator. Tenders by Feb. 9. Details in our advertise- 
ment columns. 

Iiford.—The Urban District Council invite tenders for work to 
be done in connection with the electric ligatiog of the town hall 
and public offices, High street, Ilford. Specifications, etc., may 
be obtained oo application to Mr. John W. Benton, clerk, Council 
Offices, Ilford. Tenders by Jan. 21. 

Derby.—The Corporation invite tenders for the works in con- 
nection with a new chimney shaft, 155ft. bigh, to be erected ab 
the central electric lighting station, Derby. Specification, etc., 
may be obtained from Mr. Arthur Eaton, architect, 6, St. James’s- 
street, Derby. Tenders by Jan. 14. 

Rotherham.—Tenders are invited for the supply of electricity 
meters of sizes for maximum currente of 5, 10, 20, 25, and 35 
am The supply pressure is 280 volta, continuous current. 
Tenders should be sent to Mr. H. Hampton Copnall, town clerk, 
Oouncil Hall, Rotherham, by Jan. 19, 1901. 


Poplar.—The Borough Oouncil invite tenders for the supply 
of an electric crane to lift a maximum load of five tons, with a 
return block, the electricity supply being continuous current ab 
460 volte. Specification, etc., may be obtained from the Borough 
. Electrical Engineer, ab the Electricity Works, Glaucus.street, 

Bromley-by Bow, E. Tenders by Jan. 16, 1901. 

Salford —The River Irwell Conservancy Committee invite 
tenders for about 500 yards of tramway, 2ft. gauge, including 
curves, points, croszinge, etc.; a hoist for tram wagons, to draw- 
ings ; rolled-steel joists for tram bridges; two tram portable turn- 
tables, all to be delivered at the sewage works, Weaste. Par- 
ticulars may be obtained аб the Borough Engineer's Office, Town 
Hall, Salford. Tenders by Jan. 16. 

Norway.—The Secretary for Foreign Affairs has received a 
dispatch from her Majesty’s Consul-General at Christiania stating 
that tenders are invi by the Stavanger Corporation for the 
establishment of electrical communication or transmission of 
power from the Altesrig Waterfalls to Stavanger, a distance of 
about 39 kilometres, in accordance with the plans of a civil 
engineer named Schoien. Tenders must be received by Jan. 15, 
1901. Further information may be obtained on application to 
Mr. E. Berenteen, British Vice-Consul, Stavanger. 


Wolverhampton.—The Tramways Sommittee invite tenders 
for the supply of the necessary materials and labour for the 
construction of tramway track and contingent works in Tettenhall. 
road, New Hampton-road, Waterloo-road, Darlington-street, Queen- 
square, Lichfield-street, Fiveways, Piper's-row, Bilston-street, Clove- 
land-road, and Bilston-road to the borough boundary, amounting to 
a route length of about 41 miles, mainly double track. General 
conditions, etc., may be seen at the office of Mr. J. W. Bradley, 
M. L. M. E., borough engineer and surveyor, Town Hall, Wolver- 
hampton. Tenders by Jan. 15. | | 


Specifications may be 


RESULTS OF TENDERS. 


Cardiff. —Mr. D. W. Davis, Trade- street, has secured the con- 
"ys for the erection of an electric tram depót, Pendyris-street, at 

‚714. 

Wakefield.—The City Council have accepted the tender of 
Ferranti, Limited, Hollinwood, for a 400-kw. engine and 
alternator, at £3,800. 

Wrezham.—The Town Council have accepted the tender of 
Messers. Brooke, Hirst, and Co., Chester and Wrexham, at £259, 
for wiring and lighting the markets with arc lampe. | 

Kendal.—The following tenders are recommended for accept. 
ance: (1) for complete station equipment, Messrs. Johnson and 
Phillips, Old Chariton; (2) for mains, meters, etc., British 
Insulated Wire Company, Preston. 

Newoastie. —The New Tramways Committee have accepted the 
tender of the Brockie-Pell Company for the supply of arc lampe, 
ab £4,095. le., and that of Callender’s Cable and Construc 
Compeny for the supply of arc lampe and telephone and pilot 
wires, at £2,037 

Leeds.—The City Council have accepted the following tenders 
in connection with the extension of the mains for the two-phase 
distribution in Holbeck and Hunslet: British Insulated Wire 
Company, at £18,781 12e. 8d , for mains; Electric Construction 
Compeny, Limited, for 14 60 kw. transformers, аб £119 each ; 
Brush Electrical Supply Company, a^ £467.2»., for switch gear; 
and 8. Z de Ferranti, Limited, at £344, for switch gear. 

Southwark. —The following tenders were received on Wednes- 
day: Pritchetts and Gold, 13 plates, 9in. by 94in. positive 
unformed grids jin. thick, negative plain lead, jin. thick, £349 
(recommended for acceptance); British Power, Traction, and 
Lighting Company, pasted plates, lead-lined boxes, £390 ; Elec- 
trical Power Storage Company, 13 plates, 14in. by l4in., positive 
"Чо. thick, negatives ‘in. thick. £509 ; Hart Aocumulator Com- 
pany, plates, unformed grids, £565 ; Tudor Accumulator Company, 
11 plates cast-lead unformed, £588. 

Swansea.—The Public Library Committee have received the 
following tenders for the electric wiring and fitting of public 
library, schools of science and art, and art gallery : 


Weet Bromwich Electric Light Company. £210 6 0 
Edwards and Armstrong .................................... . 9840 5 0 
National Electric Wiring Company ...........—..—..... . 354 15 8 
R. Alger and Sons, Newport . 355 15 0 
Spurgen and Co., Bridge · street. Peterborough .. .... . 398 0 0 
J. 8. Bron . "-——— € 398 4 0 
Barlow Bros. and Co., London cem . 446 0 0 
G. F. Lloyd and Co., Bristooc lll 6... 538 5 6 
P. Symons........ .. "——Á————Á áo 609 19 0 
Hayes, Wood, and Co., Manchester СТЕР 650 8 0 

Leadon, E.C.—The рн tenders have been received by 
H.M. Office of Works for Block E of the Mount-pleasant tele- 
graph factory : 

Oli materials. 

E. Lawrance and Sous ....... 3 £15,290 0 00 £200 
J. 1 jen o RE CAR ET 14,820 0 0 0 . 60 
В. E. Nightingale ........................... 14,629 0 00 200 
H. E. Tomes ................................. 14,399 9 ......... 100 
T. L. Green 22 . 14,595 0 0 . 175 
Holloway Bros, ........................... 14,950 0 0 0 — 
W. Н. Lorden and Son 14, 1550 ......... 378 
W. Johnson and Ca., Limited 14,059 0 0 ........ 259 
Wilson Bron . . . 13939 0 ....... 200 
J. Chessum and Bons........... ...... 2. 13,725 0 0 .... 120 
Borrodale and Оо. ............ ——— . 15,141 0 0 ...... — 
J. Thompson and Co. (accepted). 12,680 00 . 250 

Ayr. —The Corporation have received the following tenders for 
tramways equipment : 

Oables, 

St. Hens Cable Compauy, Warrington .............—. ~- 25,138 1 0 
W. T. Glover, Tratfurd Park, Manchester... . 644412 1 
Henley's Telegraph Works Company, Cannon-street, 

Fehr. ³ĩV—6A—AWs а ае н ООО 2.2. 5,501 15 3 
Callender's Company, Oannon-street, London (accepted) 5,158 15 0 
Б. W. Black well, City-road, London -. 4,872 5 5 
Ficmens Bros., Woolwich, Kent — . 6,064 4 8 
British Insulated Wire SUMMUS Prescot, Lancashire... 4,941 13 3 
Western Electric Company, North Woolwich, London... 4,690 6 8 

Overhead Cables. 

British Insulated Wire Company, Prescot, Lancashire... 4,651 5 10 
R. W. Blackwell, City-road, London.. . ~ 4897 6 1 
Macartney, McElroy, and Oo., Victoria-street, London, 4,216 16 3 
Lowdon Bros, Temple Electric Works, Dandee 

(MOCO DIED) sacs iiss seis ot en EET EE RIP MT AS RN р REM M ERR . 4096 0 0 


BUSINESS NOTES. 


TRACTION. 


Sheffield.—The Corporation’s Bil, which includes the new 
tramways, has been approved by а town s meeting. 

Birkenhead.—The question of the electric tram fares came 
before the Town Council last week, but the consideration of the 
matter was adjourned. 

Gateshead.—The Corporation on Wednesday agreed to the 


extension of the period for the completion of the reconstruction of 
the tramways by three months. 
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Cardift.—The first rail of the electric tramways was laid last 

Beckenham and Penge.—An extension of the line to Elmers 
End to the junction of the Croydon service has been agreed to, and 
special cables are to be laid for this purpose. 

Liverpool —The outer circular route of tramways, which will 
provide electric cars in the populous district between Tunnel- 
road, Kensington, and Anfield, will be opened next week. 

Birmingham and Aston Tramways.—The directors have 
declared an interim dividend at the rate of 10 per cent. per 
annum for the six months ended 3186 ult., payable lst prox. 

Chester, —The Rural District Council have given their formal 
consent to the Corporation Tramways Bill. The ratepayers, by a 
majority of 1,857, are in favour of the scheme for electrio traction. 

Lake Tramways.—It is reported that the British Electric 
Traction Company have definitely abandoned their scheme for 
laying down an electric tramway service in the Lake District 
between Windermere and Ambleside. 

Heole.—At the Urban District Council meeting last Monday no 
formal resolution was paseed, but it was understood that the 
Council agreed not to oppose the Chester Corporation bringing 
the tramways into Hoole as a means of revenue, 

Kew Observatory.—According to the latest reports about the 
negotiations between the Kew Observatory authorities and the 
Board of Trade and the London United Tramways Company, we 
might expect to see the new lines open in a day or two. 

Deriington.—The report of Prof. Kennedy, who has been 
asked бо вау if a system of municipal trams was likely to pay, has 
been referred to the General Purposes Committee. In the mean- 
while farther information on several pointe is to be sought. 

Bishopagate,— Ab the Vestry of St. Botolph's meeting last week 
it was resolved to authorise the subscription of £100 towards the 
fund being raised to protect the intereste of the parishioners in 
connection with the construction of tube“ railways in the parish. 


Warwick.—At Tuesday's meeting of the Town Council ib was 
reported the Tramways Committee had had a satisfactory inter- 
view with the British Electrio Traction Company, and that there 
ws every probability that the generating station would be in 


Somerset. —The County Council ab the last 
considered drafts of the new by-laws inten to regulate the 
peer of locomotives and motorcars on highways and the traffic 

. The general opinion was that the speed of motorcars should 
not be unduly restricted. 

Richmend.—The Town Council have decided to oppose the 
new London Electric Tramways Bill, as it refers to their district. 
Tbe Council considered that it would be inadvisable to proceed 
with any farther tramway extension in the town until the horse 
tramway was in their posseesion. 

Eooles.—At the meeting of the Town Council on Monday ib 
was formally resolved to proceed in the next session of Parliament 
with a Bill empowering the Tramways Committee to double and 
alter the existing tramways in the borough for the purpose of 
electrical energy, to widen the roads and alter the bridges, etc. 

Halifax.—The Tramways Committee have adopted a circular 
route of tramways between Cow Green, King Cross, along Warley- 
road, and back again vid Pellon to Cow Green. To Hopwood lane 
top on the Warley-road, and from that point to Cow Green, the 
fare charged will be ld. 10 is intended to introduce a quarter of 
an hour's service. 

Gomersal.—The District Council have decided to give notice of 
intention to exercise their righb to purchase so much of the 
undertaking of the Dewebury, Batley, and Birstall Tramways 
Company as lies within their district, with the view to granting 
the lease of it to the Electric Traction Company, in connection 
with their scheme of tramways for the Spen Valley and neighbour- 
ing districte, 

West and South Londen Junction Railway.—A meeting was 
held at 48, Gloucester-square, Hyde Park, on Wednesday, to 
consider what steps shall be taken in reepect to the proposed 
West and South London Junction Railway. The occupiers and 
owners of West- end property appear to be afraid that they will 
be subject to the same vibratory annoyance complained of by 
people on the route of the Central London Railway. 

Neweastle.—Av the meeting of the City Council on Wednesday 
the widening of parte of Jesmond-road between Sandyford road 
and the western approach of Benton Bridge and the construction 
of tramways in Market-streep was recommended. Ib is also pro- 

to purchase additional boilers for the power station. The 

ity Council have received £100,000 of the £400,000 borrowed 

from the Public Works Loan Commissioners in respect of the new 
tramwaye. - 

Bray.— Ab the last meeting of the Urban District Council the 
Town Clerk mentioned that he had received an estimate of the 
amount to be expended on the Bray апа Enniskerry electric 
tramway —viz , £22,000 —and suggested that the engineers should 
be asked to report as to how the line would affect the roads ab 
present under control of the Council The suggestion was 
adopted, and ib was decided to call a special meeting to consider 
the engineers’ report when submitted. 

gston. — The recent poll resulted in а vote of about 
3,700 to 1,100 against the promotion of the Corporation’s Tramway 
Bill. The Corporation will, therefore, as a next step, present a 
memo to Parliament complaining that the rival Bill of the 
London United Tramways Company did not comply with the 
Standing Orders of the House, inasmuch as {6 had not obtained 


uarterly meeting 


‘electricity for the entire tramway system of the city. T 


the consent of two-thirds of the local and road authorities through 
whose districts the proposed lines would pass. | 

Sunderland. — At last week'a meeting of the Co tion 
Tramways Committee a statement was submitted showing that, 
although there had been a heavy loses on the horse traction, the 
gain on the electric was so great that there had been a profit of 
£3,827. Io was estimated that when the whole of the new system 
was completed there would be a profit, after allowing for every 
expense, of some £10,000 The committee decided to recommend 
the Town Council to extend the Roker section, and also the 
Hendon route, the latter so as бо serve a very large new area by & 
circular line | | | 

Bradford.—At the last meeting of the Council the Tramways 
Committee presented a resolution agreeing to pay the actual cost 
price of the electricity which they take from the Electricity Com- 
mittee for motive power, such cost to be arrived at by conference 
between the chairmen and deputy-chairmen of beth commibtees, 
together with their chief officials. The present rate paid is ld. per 
Board of Trade unit, and on account of the attitude of the Tram- 
ways Committee the Electricity Committee withdrew a resolution 
fixing the cost of power for the trams аб 144. per Board of Trade 
unit. This was agreed to. 

8t. Helens.—The permanent-way inspection of the recently 
opened line of tramways running through Rainhill, Whiston, and 
Prescot from St. Helens was made on the 6th inst. by Lieutenant- 
Colonel E. von Donop on behalf of the Board of Trade. The 
annual supper for the employés of the St. Helens and District 
Tramways Company was held at the Co-operative Hall, St. Helens, 
on Friday last, a start being made at a quarter to 12 o'clock, after 
the men had finished work. Sir John Willox, M.P. (chairman of | 
directors) presided. The Mayor and a number of the councillors 
were present. After the supper several songs, recitations, etc., 
were given. Ab intervals speeches were also made. 


Coombe and Malden.—The Council on Tuesday considered the 
amended drafo agreement of the London United Tramways Com- 
pany. The Council will insis& upon the insertion of the clause 

posed by them re the widening of the briJge. As to the pur- 
chase clauses in the heads of agreement, they will agree to waive 
this question on the understanding that the company acceded to 
such terms as had been asked for, and subject to a similar abate- 
mend of per cent. as obtained in the case of Surbiton. Ib was 
also reeolved to oppose the Bill of the Kingston Corporation to 
construct a tramway along George-road, Coombe, on the under- 
sabandiog that the tramways company paid all coste as proposed by 
them under their heads of agreement. 

Tramway Receipts. —At the end of the year the receipts from 
the various electric tramways sbood as follows: Aberdeen Corpo- 
ration, £22,064; Blackburn Corporation, £22,341; чендер, жее. 
Corporation, £28,418 ; Blackpool- Fleetwood, £20,425 (26 weeks) ; 
Bolton Corporation, £54,640 (from April 8); Bradford City Trams 
£23 377 (from April 1); Carlisle Tramways Company, £14, 
(from June 30); Central London Railway, £122,326 (23 weeks) ; 
City and South London, £43,273 (20 weeks); Dover Tramways, 
£10,618; Dublin and Lucan Electric Railway, £1,590; Halifax 
Corporation, £30,246 ; Hull Corporation, £53,781 (from April 1) ; 
Liverpool Corporation, £415 378; Liverpool Overhead, £42 571 
(26 weeks) ; Swansea Tramways, £7,093. 


South-Western and Isle ef Wight Junction Reilway.—In the 
next session of Parliament a Bill will bo introduced to incorporate 
a new electric railway company with a capital of £600,000, with 
powers to construct a railway under the Solent and thus give a 
compe land communication bebween the mainland and the Isle 
of Wight. The proposed 1 will be just over 74 miles in 
longth. The length of the intended tunnel ander the Solent will 
be about 2 miles 500 yards With the consent of the London and 
South-Western Railway Company апа the Freshwater, Yarmouth, 
and Newport Railway Company, the бга з from the proposed 
railway may continue to be worked by elcctrical power over 
those systems into Brokenhurst Station and into Freshwater and 
Newport Stations, | | 

Glasgow.—The Lord Provost of Glasgow and the members of 
the Corporation Tramways Committee lasb week inspected the 
new power station ab Pinkston, Port Dundas, which is to enpply 

еве 
works are the largeet of their kind in the United ingen or the 
Continent. The whole of the tramways will probably be read 
before the opening of the international exhibition in May. Lo 
Provost Chisholm unveiled a memorial tablet to commemorate the 
erection of the station. Іо was sbated that the last week's receipts 
of the Corporation tramways amounted to £9 530, an increase of 
£1,023 as compared with the corresponding week of 1899, and of 
£283 in comparison with the preceding week. During the seven 
months of the present financial year the takings have amounted to 
£283,088, an increase of £6 697 over the corresponding period of 
the previous year. 

Paisley District Tramways Bill.—This Bill and another are 
the only opposed Scotch Bills. The extra parliamentary panel of 
persons qualified by experience of affairs to act as Commissioners 
under the Private Legislation Procedure (Scotland) Act, 1899, has 
been nominated by the Chairman of Committees of the House of 
Lords and the Chairman of Ways and Means in the House of 
Commons, acting joiotly with the Secretary for Scotland, in terms 
of the Act, and is formed as from Jan. 1, 1901. as follows: Sir 
Ralph Anstruther, Barb., Balcaskie, Pittenweem, Fife; Sir James 
Bell, Bart., Ardoch, Braco, Perthshire; Sir Thomas Gibson 
Carmichael, Bart., Castle Craig, Dolphinton, Peebles; Sir Thomas 
Glen Coats, Barb., Ferguslie Park, Paisley ; A. R. Duncan Ere 
Parkhill, Arbroath; John Blackburn Fergusson, Esq., Balgarth, 


Иа ——— Assn ci 


Ayr; A. Gordon of Newton, Esq, Newton, Aberdeenshire; A. 
Barns Graham of Lymekilos, Бед, Craigallion, Milngavie ; Sir 
William Henderson, LL D., Devanha House, Aberdeen ; Sir James 
Low, Kincraig Houso, Dundee; J. Dennistoun Mitchell of Car- 
wood, Esq. Carwood House Bigger; William John Mure, Esq , 
C.B., Broxmoutb, Dunbar; Sir Reginald Ogilvy, Bart., Baldovan, 
Dandee; Sir David Richmond, Broompark, Pollokshields ; W. 
Robertson, Esq., Benachie, Dunfermline; Sir M. Mitchell 
Thomson, Bart, 6, Charlotte-equare, Edinburgh ; the Honour- 
able C. Trefueie, Fettercairn, Kincardineshire; Graeme Whitelaw, 
Esq., Stratballan, Perthshire; David Wilkie, Esq., Ardmore, 
Kirriemuir ; Edward Wilson, Esq., Woodthorpe, Greenock. 


Aberdeen.—The Tramway Committee of the Town Council 
made their annual inspection of the depóte and plant of the 
department last week. The committee also e a minute 
examination of the pits used for repairing the cars, and of the 
new fender, or lifeguard, which has been fitted on to one of 
the old horse cars. They also inspected the new patent London 
“dry seats. "These seate are constructed to accommodate only 
one person at а time, and are hung on a pivot. The reverse side 
is uppermost, and is exposed to the weather. When the seat is 
touched by the passenger, it revolves round, and the dry side 
comes uppermost. The committee were highly pl with 
the seat, and were of opinion that ib would 
suitable for the outside of the cars. Several 
committee expressed the opinion tbat, as the Queen's 
Cross depób was the most central, repairing workshops 
in connection with the department should be erected ab it. 
Mannofield depób was next visited. Here also is a large extent 
of spare ground, on which. if necessary, extensions of the depôb 
could be carried out. The committee nexb went to the Dee 
Village eite of the new electrical station, where a good deal of 
discussion took place as to whether ground should be left for the 
propoeed workshops in connection with the tramway department, 
and ib was arranged that the Gas and Electric Committee and the 
Tramways Committee should meet together and endeavour to 
come бо som» amicable arrangement with regard to tbe matter. 
A sub-commitiee of the Tramways Committee have agreed to 
recommend, with regard to the proposed tramway from Castle- 
streed by way of Constitution-streetb to the Corporation bathing 
вбабіоп and the sea-beach, that a double line should be laid all the 
way to the beach. 


Soarborough.—Tbe Bill to incorporate a new company by the 
name of the Scarborough Elestric Tramways Company, which has 
been lodged for introduction into Parliament next session, seeks 
parliamentary powers to lay down over 84 miles of tramways 
within the borough and parish of Scarborough. The proposed 
main ‘system will commence in Scalby-road, and will follow a 
route of just over four miles to Sandside, along the Royal Albert. 
drive to Westborough. The proposed tramways are to some 
extent dependent on the construction of the marine drive 
authorised in 1889, and the carriage road and approach thereto 
authorised by the Scarborough Corporation Act, 1900, whilst a 
short spur line of one furlong in length from the main system 
to the seaward end of the West Pier is only to be constructed 
with the consent of the Scarborough Harbour Commissioners. 
Another shorb line, of five chains in length, from East. 
borough to West Sandgate, is поб to constructed ” 
until à proposed new street is made between Eastborough and 
Sandside. The projected tramways are intended to be worked 
by electricity, and for this purpose it is sought to acquire lands 
on tbe south wesb side of Peasholme-road for the erection of a 
generating station. The Bill provides that the Corporation shall 
exempt tbe company from all tolls payable in respect of the 
paseage over the Marine drive authorised in 1899, provided the 
company light by electricity not less than 50 arc lamps along 
the authorised drive, and on Sandside and Foreshore- , a8 the 
Corporation may select. If required by the Corporation, the com- 
pany may provide closed wagons for the conveyance of fish from 
the West Pier to any railway station in Scarborough, and pro- 
vision is made for using the иан for the carriage of animals, 
goods, and minerals. The capital of the proposed company is to 
be £120,000. with the right to raise a further sum of £40,000 by 
the exercise of цо powers, An important provision in the 
Bill proposes to amend the Tramways Асб of 1870, with respecb to 
the acquieition of che undertaking by the local authority, by making 
the period after which the Corporation may purchase 50 years 
instead of 21 years. 

Brighton.—A* the Town Council meeting last week the follow- 
ing report of the resident engineer was confirmed: As instructed 
by you, I met the resident engineer of the lighting department 
la-t evening, and discuesed in detail the best and most economical 
means of obtaining ‘electricity for the tramways, having in view 
the fact tha» a duplicate plant is absolutely necessary for tramway 
purposes, and aleo having regard to the fact that, in probably 
about three years’ time from the present date, the whole of the 
current required for lighting purposes will be generated at the 
Corporation's new works at Portslade. The system that I pro- 
posed—namely, to instal plant in duplicate at the North-road 
electricity works—viz, one unio of 325 kw. capacity, and 
two units of 175 kw. capacity each, with engines, switch. 
board, etc., ав hereunder detailed, will meeb the requiremente 
of the tramways department, Capital expenditure to be met 
by the electricity department—:i.e., site for installation, to 
be obtained by purchasing one of the cottages adjoining the 
North road (station) electricity worke, £1,000; engines and 
dynamos 650 kw, capacity, made up in interchangeable unite to 
meeb tramways requirements, £6,500; foundations for engines, 
dynamps, etc., and building, one storey high, with lantern roof 


light, £500; switchboard complete, including Board of Trade 
, £700; steam.pipes and condensers, £1,500; boilere, 
£2,500 ; negative booster, £500—botal, £13,200. The above plant 
to be exclusively for tramway pere: the generators to be 
compound machines wound for to 550 volte. We are 
agreed that by the adoption of such a system as above provided 
for, in lieu of a system embracing a battery sub-station, will 
effect a saving of something like £10,000 capital outlay as 
shown on paper by my estimate. We are also agreed that 
an equitable arrangement for the charge for current by the 
lighting department, inclusive of all c will be met by 
the maximum demand system as follows: 54. for the first 
hour, per unit; ld. afdberwards per unit on the output of the 
tramway consumption, based on 325 kw. for 365 hours per annum 
as maximum demand. The tramway department to undertake 
that when the Portelade station is installed that they will take 
over their portion of the plant at North road works, or in the 
event of the planb being sold to bear the whole of the loss incurred 
in regard to such sale, but the option as to whether the plant 
shall be sold to lie solely with the tramways department. P. S.— 
Provided, further, that in respect of the spare seb engine aod 
dynamo (325 kw. өс) tbat will not be running, the Тгаш- 
ways Committee shall meet the ch based on the capital value 
of such set for interest, sinking fund, and depreciation, also 
maintenance and repairs " 


Leigh.—Ab the laso meeting of the Town Council a report by 
the town clerk, borough surveyor, and electrical engineer upon 
the advisability of 5 ааа, within the borough was 
considered. he borough of Leigh has now grown to such 
dimensions as to make 10 desirable for the public convenience 
thab tramways should be provided, and the report pointed out 
thab ib was better for tramways to be both owned and worked 
by local authorities than by private companies, as the profit was 
nob divided between private individuals, bub went into the com- 
munal exchequer in relief of the rates, and where the local 
authority owned the electric light undertaking, as was the 
case at Leigh, the establishment of an electric tramway under- 
taking was mutually beneficial to the two concerns. As to the 
means of traction and the mode of construction, electric tramways 
on the overhead trolley system had after the most exhaustive 
enquiries, been pronounced by а large majority of authorities 
io be one of the most efficient systems, in addition to being the 
cheapest of efficient systems both in respect of initial cost the 
cost of working. The cost of laying and electrically equipping А 
mile of single track in Leigh аб the prices current аб the present 
time is estimated at £8,165, and the cosb of working байча in 
Leigh would be 6:53d. per car mile, The streets of b along 
whicb tramways could probably be profitably worked are (1) from 
the junction of Bradshawgate, Market-street, Railway-road, and 
King-street, along Bradshawgate, Queen-street, Chapel-sbreet, 
aod Manchester-road, to Green-lane End, or, perbaps, to the 
cemetery ; (2) from the same junction alung King street, T'wist- 
lane, Firs-lane, and Plank-lane to Plank lane llieries. The 
cost of laying and electrically equipping these tramways would 
be about £45,771. 176. 6d. Reckoning from what had been 
done at Dover, which was a town of a similar size to Leigh, 
the annual expenditure, including interest and instalment 
on a loan of ,800, calculated at 3} per cent., and repay- 
able in 25 years, and working expenses, would be about 
£8,140. 13s. 4d., and if the receipts were anything like those 
ab Dover they would amount to over £10,000, which would leave a 
substential profib on the year's working. The committee resolved 
to recommend the Council (1) to obtain statutory powers to enable 
them to construcb and work tramways withiu the borough ; (2) to 
request the South Lancashire Tramways Company to withdraw 
from the South Lancashire Tramways Bill the portions of the said 
Bill which relate to the tramways now proposed to be constructed 
and worked by the Leigh Corporation. A deputation from the 
South Lancashire Tramways Company was then admitted, asking 
the Council to delay confirmation of the minutes for a fortnight, 
ав the company would be large ratepayers in Leigh through baving 
their generating station in the borough, and they wished to 
formulate some suggestions. After discussion it was resolved to 
accept the company’s suggestion and delay the confirmation of the 
minutes until the next meeting. 


Willesden.—A poll has this week been taken on the Willesden 
Tramways and Improvements Bill. Io appears that the question 
is поб being fought on very fair lines. The Council issued а 
circular to the ratepayers of Willesden, in which they asked that 
dhe following statement might be considered: (1) The electric light- 
ing scheme which the Council are carrying out, irreepective of the 
above Bill, is expected (as in the саве in all other districts) to 
show a deficiency in the firsb two or three years’ working. This 
deficiency will be reduced if the Bill is passed into law, as ib con- 
tains а 3 suspending payment of any portion of the capital 
borrowed for three years, by which time the installation will be 
in good working order. (2) it the electric tramways ав proposed 
by the Council are authorised, the deficiency before referred to 
will be further reduced by reason of the greater oubpub and 
consequent lessening of the сово of generation of electricity. 
(3) The Bill authoriees the borrowing of a sum of £80,000 
only, and not the large sum which has been stated by the oppo- 
nents of the Bill. This eum is for tramways and road improve- 
ments, and the amount borrowed will be repaid by instalments in 
the usual manner. The suspension referred to in paragraph 1 
also applies to the tramways. (4) The Council believe (and in 
which belief they are fortified by the report of the electrical and 
tramway expert they have consulted—viz, Mr. E. Manville, 
M. I. C. E., of the firm of Messrs. Kincaid, Waller, and Manville, 
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Great George-streob, Westminster), the tramways will show an 
immediate profit. (5) The tramway clauses are permissive, and 
the powers to construob are operative for several years, (6) The 
Bill contains (apard from the tramways) a large number of powers 
which, if granted by Parliament, would, as is generally admitted, 
tend to promote the health and well-being of the parish, the 
nature of which can be ascertained by a perasal of the resolution 
as to the promotion, which will appear on the voting paper.” 
In conclusion, the Council, who, as representatives of the 
ratepayers, have only their interests to study, asked that the 
acte as веб forth in this letter might be carefully considered, and 
that their constituents would then vote as their judgment dictates. 
On the other hand, there is the Willesden Ratepayers’ Association, 
whose circular was headed *' A £250,000 scheme," and the following 
statement, inter alia, was made: The cost of the electric generating 
works and of the tramway scheme equipment is placed by the 
Council at £143,624 and £53,947 respectively. Мо provision has 
been made in these estimates for the cost of alteration or widening 
of the roade, nor for the compensation to be peid to owners for 
acquiring property for these purposes and the necessary parlia- 
mentary and other expenses in connection therewith. These 
cannot safely be estimated at less than another £50,000, making 
& total of 6871." In the poll the tramways have not been 


dissected from the remainder of the Bill, so the Council have 


taken а poll on the whole. The voting pa were collected 
on Tuesday, so it is possible the result will be known soon. 
Our local correspondent anticipates a majority against the Bill, 
and believes that if the voting Is againat the пу Council, the 
топ of the lines which were deleted from the Middlesex 
unty Council's scheme, at the wish of the District Council, will 
be reinstated in that scheme. 


LIGHTING AND GENERAL, 


.—'The electric lighting scheme will cosb about 


£18,000. . 
Hull.—The electrical engineers salary has been raised by £45 
per annum. 


Shrewsbury.—F'urther extensions of the electric lighting have 


been agreed to. 


Limerick.—The Shannon electric scheme is being investigated 


by tbe Corporation. 


Tring.—The postal authorities are laying telephone wires from 


Groves-road to New Mill. 


Orook. —Messrs. Pease and Partners will start part of the electric 


lighting about the 17th inst. 


Werksep.— The Urban District Council have obtained a loan of 


£5,000 for electric lighting purposes. 
Share Market.— Electric shares ticipated in the general 
dulness, with hardly a bargain doing during the week. 
Accringten. —Itis proposed that & portion of Blackburn road 
shall be included in the scheme for electric street-lighting. 


Ону of London Electric Lighting Co.— Warrants for the 
payment of interest on the 5 per cent. debenture stock bave been 


Portsmouth. —The Town Council have adopted the committee’s 
report in favour of the establishment of & municipal telephone 


ex 
Wednesbury.—The introduction of electric lighting is again 


being discussed. The Council have already power to provide an 


electric plant, 

Pacific Cable. —The Agents General of New South Wales and 
Victoria have been appointed representatives of Australia on the 
Pacific Cable Board. 


Nottingham. —The town clerk’s report on the Derbyshire and 
Notte Electric Power Bill has been referred to the Electric 


Lighting Committee. 

Kingston.—The question of the electric lighting of the work 
house came before the last meeting of the Board of Guardians, and 
was again adjourned. 

Werthing.—Io is proposed to charge 6d. per unit for light and 
3d. for power, with certain disoouuts after the first hour. Nothing 
is, however, definitely decided. 

Orewe.—Tbe electrical engineer has reported that 90 applica 
tione for electrico light instellations bave been received, being 
equivalent to 3 500 8.c.p. lamps. 

Crompton and Co.—The directors have declared an interim 
dividend at the rate of 6 per cent. por annam for the half year 
ended Sept. 30, payable 28th inst. 

Darwen.—The Town Council have decided to apply for power 
о borrow £13,000 for өе plant and the utilisation of 
condensers ab the electricity wor 

Belfast.—Tho electrical engineer bas reported to the Borough 
Council regarding his visit to the Paris Exhibition for the purpose 
of examining tbe electrical exhibita. 

Ludlow.—The Town Council have decided to consult Mr 
Parker, of Hereford, about an electric light scheme, which will 
include the destruction of the town refuse. 

Personal.—Mr. A. P. Deyburgh, of Doncaster, has been 
appointed assistant electrical engineer at the Grimsby electric 
lighting works, ab a salary of £120 per annum. 

Watford.—The application by a compavy for a provisional 
electric lighting order for a part of Northwood, in the Watford 
rural district, has been assented to by the Council. 


Batley.— Sanction has been received to the borrowing by the 
Corporation of £25,402 for electricity worke, and tenders for the 
supply of engines, dynamos, etc., will now be called. 


Stafierd.—Sanotion has been received by the Town Council to 
the raising of a loan of £10,000 for electric lighting purposes on 
condition that the roof of the accumulator house be slated. 


Beckenham.—The Urban District Council have decided to apply 
to the Local Government Board for sanction to a loan of £20,000, 
the estimated cost of the proposed electric light extensions. 

Barnstaple.—In consequence of the failue of the National 
Telephone Company w connect with Ilfracombe, the Town Council 
have refused to entertain the special terms for connecting the 
borough offices. 

Stock Exchange.—Tne Stock Exchange Committee have been 
asked to allow Commercial Cable Company's further issue of 
£177,951 sterling 4 per cent. 500-year debenture stock to be quoted 
in the official list. 

Ayr.—In connection with the proposed extension of the elec- 
tricity works, the Town Council bave resolved to purchase the 

roperty of Major Paterson adjoiniog the works, the price to be 
xed by arbitration. 

Large Wire Contract.—An order fur 1,000,000lb. of wire has 
just been completed at Ansoni», Connecticut for an electric line 
on tbe trolley principle in India. The wire is now awaiting 
shipment, — Daily Mail. 

Heraham.— The Local Government Board enquiry ia reference 
to the application of the Urban Districo Council to borrow а sum 
of £15,500 for the purposes of electric lighting was held on 
Wedneeday by Colonel Smith. 

Grimeby.— Alderman Dobson last wee x switched on the curren 
ab the electric station. After the customary speeches those presen 
made a tour of inspection over the station, under the guidance ot 
Mr. Vignoles, the resident engineer. 

Brighton.—The Town Council kave confirmed the resolution of 
the Lighting Committee to apply to the Local Government Board 
for sanotion to borrow & sum of £13,200 for the purposes of the 
electricity undertaking of the Corporation. | 

Middlesbrougb.—Ten thousand lights have been applied for, 
irrespective of the Corporation buildings and the streete, and 
additional plant is required. Io is proposed to supply power 
during the day abt an all-roand figure of 2d. per unit. 

Colwyn Bay.—The Electricity Committee of the District 
Council have instructed Messrs. y, Clirebugh, and Sillar to 

repare specificabions and plans for extension of plant, which has 
кош necessary owing to the increased demand for current. 

Maidenhead — А public meeting was held last week for the 
purpose of discussing the question of the lighting of the town b 
electricity, for which objeco the Town Council have obtain 
powers to raise a loan of £25,000. The meeting was adjourned. 

Chertsey.—The Urban District Council have agreed to the 
Woking Electric Supply Company s order, and have also approved 
of the transfer of the Staines, Egham, and Cherteey electric 
lighting order to the Thames Valley Electric Lighting Company. 

York.—Ab a meeting of the City Council on Monday id was 

stated that the neo result of the first nine months’ working of the 
electric light installation was a ргобо of £142 This was the best 
result obtained by any of the new corporation undertakings of the 
year. 
Perth.—The works in connection with the public installation of 
the electric light, the total amount of tenders accepted in respect 
of which is £35,000, is rapidly approaching completion, and ib is 
expected that the new illuminano will be available in aboub two 
months’ time. 

Hebden Bridge.— The Halifax Tramways Committee are willing 
to supply electricity at the point of delivery ао Hebden Bridge ab 
the following charges: 23J. per unit up to 15,000 units taken per 
annum, 2§d. per unit between 15,000 and 30,000 units, and 24d. 
ег unid over 30,000 units 

Blachburn.— The Town Council have decided to increase the 
salary of Mr. Giles, the electrical engineer, who is an applicant 
for & tion at Salford from £500 to £700 per year, conditional 
upon bis remaining four years, with a further £150 per year in 
respect of tho electricity and tramways extension. 

Wigan. —Colonel Duruford, R E., has beld an enquiry into the 
application of the Corporation to borrow £18, for electric 
lighting purposes. Ic was explained that the application was in 
anticipation of a number of spplications for current in the streets 
not already providet fur. There was no opposition. 

Post Office Telephones.—The Post Office telephone system 
will, id is hoped bo avuilably for use in the City area in June next, 
but in view of the large amount of work still to be done in con- 
nection with the е«аЫі- Һор of the system, much time must 
clapse until the whole metropolitan area can be supplied. 

Salisbury.—The National Telephone Company have returned 
the draft agreement between the Town Council and the company 
in furtherance of their proposal to place their wires underground 
throughout the city, with several important alterations, The 
matter has beun referred to the General Purposes Committee, 

Darlington.—A aub committee has been appointed to watch 
the Cleveland and Dirham County Electric Power Bill. The 
following appointments have been confirmed: Mr. Charles A. 
Froe', aseistant engineer at the electric lighting station, ab £120 
per year; aod Mr. T. W. Hewitt, junior assistant engineer, ab £78 

Theft of Electricity.—The charge against an electrician of 
having abstracted electricity belonging to the Liverpool Corpora- 
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tion, in connection with which the magistrates who tried the case 
a fortnight ago were unable to agree, was dismissed last week, the 
сандо being unanimous in the opinion that the allegation was not 
proved. 
Barnet. —At the last meeting of the Urban District Council, it 
was pro that the clerk be instructed to take the 
proces! в against the North Metropolitan Electrical Power 
mpany for recovery of penalties for breaches of contract, but 
the motion was allowed to stand over until the company had been 
conferred with. 


Wost Hartlepool —The electric light bas now been brought 
ipto use for private consumers, and the work of erecting the arc 
lamps in the main streete is rapidly proceeding, and the street- 
lighting will be commenced in a day or two. There was no 
formal ceremony connected with the switching on of the current 
for the private supply. 

Blayden —The District Council will discuss next month the 
proposal of the Newcastle and District Electric Lighting Com 
pany, Limited, to supply electricity for the district. In all 

robability the price will be something like 5d. а unit for the 

reb 200 hours, апа about 3d. per unit for the next 200 bours, and 
2d. per unit for the remainder, 

Sunderland.—A plan by Mr. J. F. C. Snell and Mr. J. W. Moncur 
for an electric power station in Farrington-row has been adopted 
by the Building Committee of the Corporation. "The building will 
be 52(0. in height to the eaves, and will contain boiler house, 
engine-house, workroom, messrooms, etc., and will be provided 
with a chimney 220/t. in height. 

Cuckfield.—There was much complaint Аб the last meeting of 
the U:ban District Council as to the supply and quality of gas 
ab Cuckfield, electric lighting, acotylene installations, and the 
inte bared of a public tester of gas being among the things 
talked aboub. The result was once more a strong protest to the 
gas company as to the public lighting. 

Thornaby.—The sub committee appointed to consider the ques. 
tion of the borough establishing ite own and electric fight 
undertakings have reported upon the subject to the General 
Purposes Committee, who had deferred the matter for future 
consideration. А petition against the Cleveland and South 
Durham Electric Power Bill bas been sealed. 


Tanobridge Wells.—Sanction has been received to the borrow. 
ing for electric lighting purposes of £5,000. Notice is to be served 
upon the National Telephone Company to cancel all wayleaves for 
poles and wires on Corporation property, and verbal intimation 
given that, if the company wish any concession with respect to 
wayleaves, the commibbee will consider any application they have 
to make 

Tynemouth —The work of preparing for the installation of the 
eleciric light in the borough is now well advanced, and it is 
expected thab within a few days the light will be in actual use. 
The Tynemouth Gas Company are evidently not alarmed by the 
new competitor, as they are at the present time duplicating their 
works he price of gas bas aleo been increased by 4d. per 1,000 
cubic feet. 

Buxten.—Ninebeen tenders have been reczived for the electric 
7 installation at the town ball. and a deputation will visit some 
of the places mentioned as wired by one of the firms tendering, 
and report as tu the quality of their work. Application is to be 
made for sanction to the borrowing of £700 to cover the estimated 
сово of wiring and fitting the town hall and of the electric bells 
for firemen. 

Luton.—An agreement between the Corporation and the 
National Telephone Company for various connections was sub. 
mitted to the Town Council last week. The period was five years, 
and the payment £39. The members thought that the town hall 
should be in communication with the exchange, though the Clerk 
said that meant £8 more. The agreement was, therefore, referred 
again to the committee. 

Stourbridge.—Application is to be made to the Board of 
Trade for leave to extend by two years the period during 
which the Council's provisional order may be utilised, and the 
applications of the Midland Electric Corporation for powers in 
the Couneil's area are to be opposed. An application of the Mond 
Gas Company to supply their gas within the area of the Council's 
district ia also to be opposed. 

Halifax.—The salary of Mr. Parsons, assistant electrical engi- 
neer, has been increased £25 per annum, and the salary of Mr. F. 
Speocer, tramways manager, is to be advanced by £50 per annum 
on Feb 1 next, with a furbher advance of £50 on Feb 1, 1902 
subject to bis entering into an agreement to remain in the service 
of tbe Corporatiun fora period of two years from Feb. 1 next, the 
Corporation to bave the right to use the patente obtained by him 
without payment of royalty or other charge. 

Ross (Gloucestershire). —At the last meeting of the Urban 
District Council consent was given to the drafo provisional order 
for the electric light scheme for Ross, promoted by Mr. John 
Parker. of Hereford. Twenty five years has been fixed as the period 
after which the town authority could, if they desired, purchase 
the company’s effects. There was nothing in the drafo order as 
to the reni iH per unit, but Mr. Parker said іо would probably 
amount to 6d. or even less, The price would be regulated by the 
demand 

Appointments Vacant, —The Council of the borough of Reigate 
invite applications for the appointment of a resident electrical 
engineer, at a salary of £200 a year.— The Urban Disbrict Council 
of St. Annes on-the-Bea require a fitter-driver and a jointer ab 
358. per week each.—The tramways department of the Glasgow 


Corporation require a first-class mechanical engineer to take charge 
of the steam plant and general oversight of their power station. 
dr perticulars of these vacancies appear in our advertisement 
columns. 

Southwark. —At the meeting of the Borough Council on 
Wedneeday the Electric Lighting Committee reported upon tbe 
result of advertising for tenders for counter-E.M.F. cells. Par- 
ticulara of tenders appear in another column. Extensions to the 
electric lighting plant, at an estimated cost of £12,661, were also 
recommeoded. It was agreed to take over from the contractors 
certain arc lamps and switches. It was pro to cali for tenders 
to provide another 400-kw. unit, with two boilers and additional 
plant, at the earliest date possible. 

De: by.— Ad the meeting of the Lighting Committee last week, 
the Electrical Engineer said there was a paragraph in the special 
report of Sir William Preece, which he adopted as the best recom- 
mendation on the matter. This ph said, I am of opinion 
tbat a satisfactory start can be ie. private lighting ab an 
expenditure of £21,500. If the amount were increased to £25,000 
it would be sufficient to cover the tramway requirements.” It was 
decided to ask the engineer for а report on the application of the 
tramways com The Town Council has increased the salary 


у. 
of Mr. Wilmshurst by £50 per annum. 

St. Albans —A long debate u the proposal to introduce 
electric lighting in the city took ab & special meeting of the 
Council last week. It was reported that, in response to an adver- 
tisement invitiug offers as to the terms on which companies and 
others would be pre to take over the electric lighting - 
visional order of 1898, replies had been received from the Elec 
Power Distribution Company, Limited, the British Schuckert 
Electric Company. and the St. Albans Gas Company. On the 
recommendation of the eab-commitbee, ib was that Mr. 
Robert Hammond be retained to advise on these matters. 


Eenden. —The Urban District Council have resolved (1) that a 
copy of Mr. Hammond's supplemental report and specification 
with reference to the lighting of the district by electricity be 
furnished to the Hendon and Child's Hill 55 Association 
as requested, and that an abstract of the supplemental report be 
advertised in the local papers; (2) that application be made to 
the Corporation of Hampstead, the Charing Cross, Euston, and 
Hampstead Railway Company, and the North Metropolitan Electric 
Supply Company enquiring whether they could underteke the 
supply of electricity to the Council for a term of years, and, if so, 
at what rate. 

Nernst Electrie Light, Limited.—An adjourned ordinary 
general meeting of the shareholders of the Nernst Electric Light, 
Limited, will be held at the Westminster Palace Hotel, London, 
S. W., on Fiiday, 18th inst., аб 2.30 p.m. The adjourned extra- 
ordinary general meeting of the Company will be held imme- 
diately on the conclusion of the adjourned ordinary general 
meeting for the purpose of considering and ing a reeolution 
altering the articles of association. Sbould the resolution be 
passed by the required majority it will be submitted for confir- 
mation as а special resolution to a second extraordinary general 
meeting which will be subsequently convened. 

Electric Storage Batteries.— We are informed that Mr. L. 
Broekman has removed his offices from 34, Victoria streeo to 
12, Dartmouth street, Queen Anne’s-gate, S.W. We learn that tbe 
agency for Epstein accumulators, as now made by the sole licensees 
(Mesers W. O. Rooper and Co., of Stafford), form the principal 
epeciality of thie firm, who also supply light secondary cells for 
traction purposes train lighting, and. automobiles. These cells, 
in which the positive or working plates are of Planté formation, 
while the negatives consist of metal gauze treated by a special 
process, have now been developed to a high degree of perfection, 
making it poesible to supply them on a commercial scale. 


Iiferd.—The Lightiog and Tramways Committee of the Urban 
District Council have obtained Mr. Bartley Dennis's opinion as to 
the Council's liablity to bear the expense of providing metellic 
circuits to the railway company's electric signalling apparatus 
throughout the Ilford district. Mr. Hawtayne has been asked to 
give the Council a definite assurance thad the working of the 
scheme will not injuriously affect the railway company's signale. 
The Great Eastern Railway Company bas been informed, in reply 
to their objection, that the Council are advised that there is no 
reasonable probability of their scheme when actually working 
injariouely affecting the railway signals at all. There are 11 
selected candidates for the post of resident engineer. 


Manchester.—The City Council on Wednesday adopbed a 
recommendation of the Electricity Committee to authorise appli- 
cation to be made to the Local Government Board for sanction to 
the borrowing of £500,000 for electricity purposes. The sum will 
provide for (1) the balance of the three-phase mains required 
in the city up to the sub- stations nearest to tbe city 
boundaries; (2) low pressure feeders; (3) tramway feeders 
nob yet laid in the city, Moss Side, Withington, Levens- 
hulme, and Heaton Norris ; (4) new distributing mains in tbe 
city, Moss Side, and Levenshulme, and in all the compuleory 
streets of Heaton Norris; (5) conductors for potential wires, street- 
lighting, and for the laying of such telephone cables as had not 
yet been put down; (6) a eum to cover the provision of new services 
in the ciby and in Moss Side etc.; (7) a sum to cover meters in the 
city and Moss Side, etc.; (8) a lump sum to cover emall extensions 
in various streets as they might be required from time to time in 
the city and Moes Side, etc. The committee thougho it necessary 
that they should be in а position to extend their operations rapidly, 
because otherwise they would fail in obligations to which they 
were pledged and would be landed in а dilemma, 
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Tewkesbury.—At the quarterly meeting of the Gloucestershire 
Standing Joint Committee, on the application from Weatbury-on- 
Trym for the police station there to connected with the tele- 

hone coming before the meeting, it was asked if ab the same time 

ewkeebury could be connected. Ib appears that there is a 
telephone office at Tewkesbury, which is closed after eight o'clock 
at night until the next morning, and іо is during the night that 
the police wish to ase it. The Chairman said the chief oon- 
stable should make enquiries on the matter. 


Leeds.—An electric launch will shortly be seen running on the 
Waterloo Lake, Roundhay Park. Ib will be 55%. long, and will 
accommodate about 70 ов. The Thames Electric and Steam 
Leunch Company are the designers and builders. A partner of 
Mesers. Greenwood and Batley, Limited, speaking & the Leeds 
Chamber of Commerce monthly meeting last week, said that his 
firm found electric power exceedingly economical as compared 
with steam, and they were taking away driving by steam power 
wherever possible. Ab the same meeting another large employer 
of labour said that before long they in the West Riding would be 
relying very considerably upon electricity, whether used in one 
works or in different parts of the works by means of different 
motors. 


Stockton. — ТЬе electric lighting mains are to be extended along 
Bridge road to the road leading to the tramway depób, аб a cost 
of , and also an extension main laid from Dovecot-street 
through Wesb.row to Yarm-lane. With regard to the Cleveland 
and Durham Kiectrio Power Bill, the Gas Committee ab 
the last meeting of the Corporation that the town clerk (Mr. 
M. B. Dodds, J.P.) had laid before them a report on the Cleveland 
and Darham County Electric Power Bill, in which he advised that 
the local authorities within the district of supply already holdin 
electrical powers should be invited to confer, with the view o 
combining to oppose the Bill in order to obtain the insertion of 
esr clauses. This suggestion, it was agreed, should be 

op e 


Exeter. —Tho surveyor has been instructed to obtain estimates 
of the cost of lighting the various courte of the clby by electricity 
instead of gas, and to consider the advisability of lighting 
Queen's-crescent, York-road, by electricity. The Electric Light 
Committee estimate the cost of placing two lamps, each with two 
incandescent lights, in Queen's-crescent at £4. 108. each per annum, 
exclusive of the cosb of providing aud fixing the песотагу poete, etc. 
The committee are to undertake the lighting of any 
courts on the line of existing mains, bub they do nob at present 
recommend the laying of special mains for the purpose, Since the 
last meeting 483 lampes of 8 c.p. have been connected, and appli- 
cations from 13 consumers for extensions equivalent to 280 lamps 
of similar capacity are in hand. 


London Gasette.—A receiviag order has been made oub re 
Н. Hudson, 67, Thurnscoe-road, Bradford, on debtor’s petition. 
The fired meeting in the estate of the above will be held on 
Jan. 15, аб II a.m., ab the official receiver's chambers, 31, Manor- 
row, Bradford, and the pape examination on Jan. 23, ab 10 a.m., 
ab the County Court, Manor-row, Bradford.—An application has 
been made for the discharge of A. G. Inrig (carrying on business 
under the aby of Globe Electrical Company), 46, Whitepost-lane, 
Vieboria Park, London. The day fixed for hearing is Jan. 24, ab 
11 a.m., at Bankruptcy-buildings, Carey-street, E.C.—The last 
day for receiving fs in the estate of G. T. Godfrey (trading as 
Godfrey Bros.), Boundaries rod. Balham, London, is Jan. 22. 
EC P. Ravenscroft, Jewry House, Old Jewry, London, E.C., is 

ustee. и 


Yorkshire Power Bill—At the monthly meeting of the 
council of the Leeds Chamber of Commerce last week a deputa- 
tion was received from the promoters of the Electric Power (York. 
shire) Company, who sought the support of the Chamber in their 
forthcoming application to Parliament. Mr. Lupton, addressing 
the meeting, pointed out that the maximum prices authorised in 
the Bill were: up bo 5,000 unite, 3d. per unit; from 5,000 to 
10,000, 23d. per unit; from 10,000 to 20,000, 24d. per unit ; from 
20,000 to 50,000, 2d. per unit; from 50,000 to 100,000, 144. per 
unit; from 100,000 to 200,000, 1d. per unit; and over 200,000, 
44. 1 70 unit. There was also а provision that when 8 per cent. 

ividend had been paid, a discount of 20 per cent. must be 
о on thab scale. It was resolved to support the Bill in 
question, 


Beltea.—With reference bo our note last week with regard to 
the resulb of the interview between the deputation from the Bolton 
Trades Council and the Electricity Committee of the Bolton Cor- 
poration, with respect to certain alleged grievances of their 
employés, a subscriber writes: Ib was nob on bhe grievances of 
their employés that the meeting took place, bab to submit a 
compen’ from an unemployed wireman who had been refused 

mployment because he was a member of the trades union. This 
man declared the truth of bis assertion, which was, however, 
denied by the official concerned, and hence the decision of the 
committee giving that Scotch verdict of nob proved.” We printed 
the report as we received it from our local reporter, and had 
neither reason бо doubb ite accuracy nor motive to willingly 
distort the same. 


Yarmouth,—Sanction has been received bo the borrowing of the 
whole of the sum applied for for extensions of а ране maius, 
and buildings, amounting in bwo sanctions to ,000. The 
150 kw. alternator, for which the Local Government Board had 
previousl gre their sanction, hes been fixed, but for the 
ordinary ting works of the town it appears imperative that 
the two additional boilers, the extensions of the buildings апа 
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switchboards, forming part of the sanction, ab an estimated cosb 
of about £5,000, should be provided atonce. The building is te 
be enlarged to l05ft, lOin. instead of 84ft. Sin., the additional 
cost being about £150. Tenders will be at once obtained for the two 
boilers, the two continuous current dynamos, and the buildi 
exteneions, making the engine ronm 101ft. 10in. long. as sugges 
by the borough surveyor. | 

Insulators.— We have received from Mr. F. Winter, of 8, Red- 
cross-street, E.C., a catalogue of the goods for which he is agent 
in this country, and which are manufactured by the Marburg 
India Rubber Company, of Hamburg. From the illustrations we 
see that tramway insulators have been mosd carefully specialised 
by this firm in order that strength and good insulation may be 
obtained ab the same time. A strain insulator, No. 206, ie an 
instanoe of the new types introduced by the firm, and it is claimed 
fur this that it ie considerably etronger than the ordinary gicbe 
strain insulator now so commonly in use. The insulator in 
question consists of & rec le of steel surrounded by insala- 
tion. Over the two shorb sides of this rectengle are slipped tbe 
attachments for the straining wires. The firm also make a speciality 
of anti-vibration supporte of rubber. i 


Entertainment at the Aro Werks, Chelmsford.—At the recent 
annual treat to the wives and children of employés at the Arc 
Works, about 900 guests spent an exceedingly happy time. The 
arrangements made by Mr. H. C. Hawkins, assisted by the oom- 
mittee of the Aro Works Club, were well carried out. The hall 
was decorated with flags, and on one side was ranged а row of 
10 huge ''Christmas trees," ren by Mr. Arthur Pryor, of 
Hylan s. They were feetoon with silver ropes, ornamented 
with Chinese lanterns, and laden with 1,250 te The gifts 
were for children of 10 years and under. Tea was served, at 
which the Arc Works staff, foremen, etc., assisted in waiting. After 
tea the tables were cleared away, and in а very short time the ' 
mothers and their charges were provided with seate to witness a 
variety entertainment, and the proceeding concluded with the 
distribution of the presents from the Christmas trees, the children 
also receiving gifts of sweets as they left the hall. 


Dorking.—Ab a recent meeting the Council in committee 
reported the receipt of a letter from the West London and Pro- 
vincial Supply Compeny, Limited, stating that they could nob sea 
their way to agree to the alternative of 8d. per hour for the first 
100 hours’ lighting of each quarter aod 24d. thereafter for various 


reasons. Ib would nob pay the company to supply current at a 
price averaging less than 6d. per unit all round. e letter farther 
s:ated that company agreed as to heating, cooking, and 


motive power, and also to the conditions named as to free wiring, 
meters, transfer, re-transfer to Council, and approval of scheme, 
on the understanding, as regards the last, that the scope of Mr. 
Trentham's duties in of their work should be limited to 
seeing that the terms of the transfer were duly carried out by 
them, and that the arrangements they pro were such as to 
enable them to fulfil properly the obligations imposed upon them 
by the provisional order. The Council passed a resolation adopting 
the terms named by the company. 


Newoastle-ea-Tyne Bilectrical Contracters' Aeseciation. —A 
new association, to be called The Newcastle and District Asso- 
ciation of Electrical Contractors," has recently been formed, with 
Mr. R Robson as hon. secretary. The objecta of the association 
are as follows: (a) to endeavour to cobble disputes between elec. 
trical contractors and other persons; (b) to aim at obtaining 
uniformity in contracts, and estimates as regards specifications ; 
(c) to combine together for mutnal protection in cases of strikes 
and lock-outs ; (d) to prevent any contractor taking an apprentice 
from avy other contractor without his permission (an apprentice 
бо moan one under the age of 21 years); (е) to keep a register of 
men employed, with notes as to their ability, wages, etc. ; (f) to 
adopt a uniform rate for extras for out-of-town work; (g) to adope 
a minimum rate to be charged for time work ; (Л) to prevent manu- 
fecturers supplying those not in the trade with goods ab trade 
prices, without reserving a discount for the cootractor who fixes 
them. The offices of the association are аб 36, Northumberland- 
59855 and all communications should be addressed to Mr. R. 

obson. 

Montrose.—The Lighting Committee reported аб the last 
meeting of the Town Council that, after a leng discussion 
various schemes for the electric lighting of the streets, 
unanimously to recommend the adoption of a 
provided for 20 arc and 10 incandescent lamps. 
agreed te discuss the subject fally in committees, when 
suggested that as little delay shoul Lone rong oe 
Electricity Committee could not to lay mains 
this was settled. Io was decided to dispose of the mabber 
receipt of Mr. Lackie’s revised report. The Streets and 
Committee reported that the con vener and the sur 
manager of the electricity company, who informed them that 
company were to lay their oabies near the channels instead 
under the pavements, as previously intended, and that there could 
be no made for the wayleave, as the company had powers 
in their provisional order to open the streets after gi due notice, 
the com the roadway to са" 


1 


8.t 
МНТ 


y, of course, repairing 
satisfaction, "The оршу will charge the 
whereas other users will be charged 6d. per unib. 


intimated, the contractors for the 
installation are ud Hamilton, Limited, and Mesers. Lowden 
Bros., Glaegew, and both firme are at present busy carrying ont 
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the work. The electricity department of the Corporation bas 
agreed to supply a large triple cable, about a quarter of a 
mile in ast for use in the grounds, on condition that the 
laying down and removal of it is paid for by the exhibition autho- 
rities. The British Aluminium Company offered on loan 10,000 
yards of overhead wire for arc cabling, and the offer has been 
accepted by the Electric Lighting Committee The central 
portion of the grounds are to be lit by incandescent compressed 
gas, this work having been undertaken by the Welsbach Incan- 
descent Gaslight Company, who propose to erect and maintain 
free of cost a series of lanterns, ranging in power from one to five 
light, the only stipulation being that the exhibition supply and 
erect the requisite columns, This condition has been accepted, 
and an order for the columns placed with Messre. McDowall, 
Steven, and Co., Glasgow. 

Uxbeidge.—At the last meeting of the Urban District Council 
the Clerk read a letter from the clerk to the County Coancil of 
Middlesex, calling the attention of the Council to the following 
clause in the Northwood Electric Light aod Power Company's 
order, and asking what action the Council propoeed to take in the 
matter : '' The undertakers shall be empowered for all or any of the 
purposes of the order to open, break up, stop up, etc., any public 
and private streets, and railways, watercourses, bridges, etc., 
either above or under ground, or otherwise.” Referring to the 
above extract in bis letter, Sir Richard Nicholson wrote: ''I do 
not recall ever having seen a general power asked for to ‘stop up’ 
roads, rivers, etc., and in connection with the word * watercourses ' 
the committee should be reminded that the Rivers Penn and 
Yeading Brook, Important tributaries of the Rivers Colne and 
Crane respectively, cross the entire area of supply from east бо 
wesb. This fact, taken in conjunction with the power sought to 
‘stop up any watercourses, ap to me one calling for serious 
consideration. With regard to the word ‘otherwise’ in fore- 

ing excerpt, I am as much аб loss to understand ite meaning as 
i the case of No. 160.” Ib was decided thab the clerk should 
communicate with the company, and if the answer was unsatis- 
factory, then with the Board of Trade, 


Falham.—The consulting engineer submitted the following 
report on Wednesday : '‘ Progrees of Work. — Under this heading 
I have to report that since the date of your last meeting the 
British Insulated Wire Company, sub-contractors to the General 
Electric Company, have been making progress with the cable work 
in the streets, I have jast been adv that at the beginning of 
next week they will be ready to test the final batch of cables to be 
laid under the streets. The General Electric Company have also 
been making good progress with the cable connections in the 
central station, and are about to make a preliminary test of the 
steam alternators and exciters in the station. I bave to report 
that one or two cracks have appeared in the brickwork of the 
south-east block of the destructor cells in the boiler-house. They 
are both at the end of the block and over the clinkering doors 
I do not attach much importance to these cracks, but they will 
have to be carefully watched to see whether they enlarge, and 
doubtless Mr. Ferguson will pay close attention to this.” The 
Resident Engineer also reported that since the last meeting of the 
committee applications equivalent to 570 8-c.p. lampe had been 
received, bringing the total applications (118 in number) to the 

uivalent of 10,091 8 c.p. lamps. Up to Dec. 31, 1900, 599 loads 
of refuse had been destroyed, and he had arranged for the disposal 
of 400 loads of clinker ab 6d. per load. 

Battersea. —Ab a meeting of the Council on Wednesday the 
Lighting Committee reported thab they have appointed Mr. J. E. 
Livsey chairman of the committee for the ensuing three months. 
The committee had also considered a letter from Mr. G. L. 
Gomme, clerk, London County Council, dated Dec. 22, adverting 
to the conference which took place in June, 1898, between repre. 
sentatives of the London County Council and London local autho- 
rities with reference to certain proposals then before Parliament 
for the eatablishment of undertakings for the supply of electricity 
in bulk to local authorities or companies who might require it, 
stating that the Highways Committee of the Council still have 
tbe matter under consideration, and asking whether the Borough 
Council agree with the principles laid down in the conference 
resolubions or whether they consider it desirable, having regard 
to the changes in the government of London since the conference 
was held, that another conference should take place upon the 
subject. They recommended that the London County Council be 
informed that the Borough Council agree with the principle laid 
down in the resolutions of the conference, and do not, therefore 
consider it desirable that a farther conference should take place. 
On the question of installing the electric light in private premises 
upon the prepayment and easy payment, etc , system of supply, 
the committee, having rogers to the result of enquiries e and 
to the delay which would necessarily take place if the Council 
waited until they obtained power to oub the work them- 
selves, recommended that alternative schemes be invited for the 
fitting up of consumers' premises for electrio lighting free of all 
initial cosb to the Council or the consumer. Two telescopic ladders, 
for use in connection with the arc lamps, are to be procured ab an 
estimated cost of £50, and advertisements issued inviting tenders 
for street lamp columns, etc., the contract for which will expire on 
March 25 next. 

Swansea.—Ab the meeting of the Electric Lighting Committee 
held last week with reference to the electric lighting of the 
harbour by the Corporation, the Engineer reported thab the 
docks were lighted on two systems, and both were totally distinct 
from the one adopted at the generating station of the Corpo- 
ration. T were also systems which could nob be worked 
with suecess by the Corporation, and bo change them for the one 


they had adopted would mean a considerable capital outlay on 
the part of the Harbour Trust. They would have to replace the 
whole of the lampe, a deal of the material used at present 
would bave to be consigned to tbe scrap heap, and there would 
have to be other alterations Не did nob think the trustees 
would consider a proposal of this sort. In this matter be 
differed from the position taken up by Messrs. Kincaid, 
Waller, and Manville, which was due in his judgment, to 
the fact that he was on the spot, and had an opportunity 
of knowing local requirements of which they would have no 
knowledge. Coming to the question of cost, he again was not in 
accordance with the consulting engineers of the Corporation. In 
the first year's working of a station he considered that it would 
be impossible to eupply tbe Trust with light at 14d. per unit: ib 
was too much to expect, and under the most favourable considera- 
tions he did поб think it could be done under 13d. per unit. He bad 
estimated that it coet the Trust lid. per unit to supply their own 
light, although they did not agree with him as to that. If they 
wished to get them as customers it would be at a loss for the first 
year’s running and he suggested that they offer current аб 144. 

r unit, which would mean a direct loss of about £300 to the 

rporation for the first year. Considerable discuseion took place 
on the report, and the matter was adjourned. Аб the seme 
meeting іб was reported that there were applications from private 
consumers for 7,500 lampe, and this would within the next few 
days be increased to 12,000 or 13,000. 

Messrs. Richards and Ce.s Power Plant.—The well-known 
firm of Messrs. Geo. Richards and Co., Limited, machine tool 
makers, Broadheeth, near Mancbester, have jusb completed some 
important alterations, by which almost the whole of their system 
of power bas been converted from steam to gas. The principal 
reason for making the change arose in consequence of the uncer- 
tainty of tbe local water company being able to continuea regular 
and constant варріу of water. The fear of a stoppage led the 
firm to consider how the difficalty could best be met, and it was 
wisely determined to enter upon a system of reconstruction. А 
new gas generating plant of 320 h.p. has been erected by the 
Dowson Economic Gas Power Company, Limited, London. This 
is in every respect a compact and efficient plant, and, so far as it 
bas been tested, the results have been found as satisfactory as 
could be wished for. Four new gas-engines, by Andrews, of 
Stockport, have been put down. The largest is one of 100 b.h.p, 
which drives а dynamo, through which the power is transmitted 
by six electric motors to all parts of the spacious machine tool 
department. The second engine is one of 80 b. h. p., and іб will 
be used exclusively for driving the pulley shop. A third engine, 
of 42 b. h. p., will provide the necessary power for the heavy 
erecting and testing shop, while a separate one of 26 b.h.p. 
will drive the machinery used in connection with the foundry. 
The directors do not propose to dispense with the use of steam 
entirely. One steam-boiler of 100 h p. will be retained for the 
engine driving the dynamo supplying the current for general 
lighting. The exhaust steam is utilised in the winter for heating 
the large workshops and offices. Altogether, some 800 lamps are 
required in tbe establishment, where between 400 and 500 hands 
are constantly employed. The two dynamos mentioned arc by 
Royce, Limited, of Manchester. The lighting and power switch- 
boards have been supplied and erected by Cowans, Limited, 
Manchester. The whole of the alterations have been carried out 
ab а cost of about £4,000, and their importance will be seen when 
id is stated that the directors expect to effect a saving of £1,000 
annually. The firm has just ordered a five-ton electric crane from 
Berry, of Swinton, for use in the foundry. 


PROVISIONAL PATENTS, 1900-1. 


DECEMBER 24, 

23543. Improvements in plates for secondary or storage cells. 
William Edward Ayrton and Arthur William Fithian, 
the City and Guilds Central Technical College, Exhibition- 
road, London. 

23549, Improvements in and relating to telegraphio trans- 
mitting apparatus. John Nevil Maekelyne, jun., and 
Alexander Marr, 70, Market-etreet, Manchester. 

28566. Third-rail insulater and support. William Courtenay, 
33, Cannon-street, London. (Complete specification.) 

23571. Improvements in apparatus for indicating and/or 
recording the speed of eleetrically-propelled vehicles 
and/or the distance travelled thereby. John Somer- 
ville Highfield and Stanley Beeton, 6, Bank-street, 
Manchester. (Complete specification. ) 

23583. Improvements relating to supporting devices for elec- 
trically insulating telegraph and similar wires. 
Henry Harris Lake, 45, Southampton - buildings, 
Chancery -lane, London. (Edward Renault, United 
States.) (Complete specification.) 

23584. Improvements in and relating to aro lamps and the 
like. Walter Rowbotham and Kate Amelia Rowbotham, 
43, Stanmore-road, Edgbaston, Birmingham. 

$3586. A fusible electric oirouit-breaker for fire.alarm pur- 
poses. Richard Pearson, 53, Chancery-lane, London. 
(Complete specification.) 

23592. A method of and apparatus for actuating devices on 
public electric supply or distribution systems. 
Arthur Wright and the Reason Manufacturing Company, 
Limited, Norfolk House, Norfolk-street, London. 
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23593. A method of and apparatus for actuating devices en | 23903. An electrical glass farnace. 


23610. 


23611. 


23617. 
23947. 


23649, 
23675. 


23700. 


23726. 


23729. 


23733. 


23735. 


23749. 


23778. 


23774. 


93856. 


23975. 
23877. 


Liverpool. (Complete specification.) 
Regulating device for oleotric metors, La Société 
d'Etudes '' Voibures Electriques de Paris," 53, Chancery- 


publio electric supply or distribution systems. 
Arthur Wright and the Reason Manufacturing Company, 
Limited, Norfolk House, Norfolk-streeb, London. 
Improvements relating te signalling jacks for 
multiple telephone exchanges, Lars Magous Ericsson, 
4. South-street, Finsbury, London. (Complete specifica- 
tion. ) 
Improvements relating to maximam electric meters. 
Fritz Lux, jun., 45, Southampton-buildings, Chancery- 
lane, London. 


DECEMBER 27, 


Improvements in or connected with overhead electric 
tram or railway cars or locomotives, Gregory John 
Moschos, 15, Water-street, Liverpool. 

Improvements in the electrolytic deposition of metals. 
Herberb Champion Harrison and Joseph Day, Compton 
Villa, Paragon-road, Weeton-super- Mare, 

An improved electric bell. Sigi Kraus, 63 High 
Holborn, London. (Complete specification), 

Improved process and apparatus for obtaining electric 

current. Oscar Britzke, 322, High Holborn, London. 

Direct electromagnetic traction with electromagnetic 
railway car. Antonio Pacinotti, 45, Southampton- 
buildings, Chancery-lane, London. (Date applied for 
under Patente, etc., Aot, Sec. 103, July 10, 1900, being 
date of application in Italy.) 


DECEMBER 98, 


Improvements in electrical couplings John Bernard 
Langford, 133, Goldhawk-road, Shepherd's Bush, London. 

Improvements in and relating to automatic switohes 
for telephones. Edward Miller, 27, Chancery-lane, 
London. 

Improvements relating to secondary batteries. 
Baron Henry Fexier d'Arnoult, 45, Southampton-build. 
ings, Chancery-lane, London. (Date applied for under 
Patente, etc., Асы, 1883, Sec. 103, June 22, 1900, being 
date of application in France.) 

Improvements in indicators for fire-alarm telegraphs. 
Leonidas Gorham Woolley, 322, High Holborn, London. 
(Complete specification.) 

Improvements in olectro-mechanical apparatus for 
preventing collisions of railway trains. William 
Philips Thompson, 6, Lord-street, Liverpool. (Matteo 
Aliberti and Genisto Boni. Italy.) 

Imprevements in battery cells. Edward Tiquet, 4, 
South-street, Finsbury, London. (Complete specifica. 
tion.) | 

Improvements in windings for use in polycyolic 
electric current syatenis. Engelbert) Arnold, Ole 
Sivert Bragstad, and Jens Lassen La Cour, 47, Lincoln's- 
inn-fields, London. 

Improvements in means for tho distribution of 
dependent polyoyolic currents. Eogelbert Arnold, Ole 
Siverb Bragstad, and Jens Lassen La Cour, 47, Lincoln's- 
inn-fields, London. 


DECEMBER 29, 


Improvements in switches for starting and ооп. 
trolling electric motors. John Henry Cowell, Dram- 
craig, Newton Abbot, Devon. 

Improvements in apparatus for producing inter- 
changeable numerals, letters, words, and the like by 
means of electrical lamps. William Johnson and 
Joseph Makin, Bank-buildings, George-street, Sheffield, 


DECEMBER 31. - 


Improvements in devices for indicating and measur- 
ing pulsatory or varying magnetic fields. Gustav 
тегу 72, Cannon-street, London. (Complete specifica- 

n. 

Improvements in electric distribution systems. 
Edward M. Hewlett, 83, Cannon-street, London. (Date 
ap lied for under Patente, etc., Acb, 1883, Sec. 108, 

uly 28, 1900, being date of application in United 
States. (Complete specification.) 

Improvements in dynamos, motors, and motor-gene- 
rators. James Lawrence and James Ernest Spagnoletti, 
53, Chancery-lane, London. 

Improvements іа and relating to insulators for 
olectrical purposes. Claude William Atkinson, 1, 
Queen Victoria-street, London. 

Improvement in or relating to insulating and pro- 
tective coatings especially applicable to electric 
conductors. Albert Wilhelm Peust and Adolf Apel, 322, 
High Holborn, London. (Complete specification.) 

An improved magnoto-clectric device for igniting 
explosive mixtures, Friedrich Sturm, 6, Lord-sbreet, 


| „London. (Date applied for under Patente, etc., 
Acb, 1883, Sec. 103, June. 25, 1900, being date of applica- 
tion in France.) 


August V oelker, Birkbeck 
Bank-chambere, Southampton-buildings, Chancery-lane, 
London. (Complete specification.) 


JANUARY 1, 

5. Electric refrigerators or apparatus for cooling air 
vapour or liquids by means of electric currents. 
Henry Andrew Kent, 59, Mydleton-road, Bowee Park, 
London. 

17.. Improvements in electric glow lampe. 
Smith, 37, Daniel-strees, Cathays, Cardiff. 

18. Improvements in electric switches. George Whittaker 
Holt, 36, Temple.street, Birmingham. 

31. Improvements in witches for electrical purposes. 
Alfred Watson, 180, Hockley-street, Birmingham. 

34. Improvements in electrical wall plugs, plug conneo- 
tions, and the like for electrical purposes, George 
Sperryo and William Henry Wood, 104 Colmore-row, 
Birmingham. 

42. Means for the generation of electrical energy by the 
Маа oxidation (or other non-ignition decomposi- 
tion) of coal or carbon, and for the utilisation of 
the electricity and chemical and/or other combina- 
tion produced thereby. Robert Harty Dunn, Wearyall, 
Glastonbury, Somerset. | 

56. Improvements in the electrolytic deposition of metals. 
Herbert Champion Harrison, The Limes, Upper Rich- 
mond.road, Putney, London. 

63. An improved ooin-feed apparatus for telephones and 
other purposes. Compton John Bayard and Arthur 
Edwin Lamkin, 17, Wedmore-gardens, London. 

65. A safety appliance for everhead electric wires. 
Peter Logan Raeburn Fraser, Birkbeck Bank-chambers, 
Southampton-buildinge, Chancery-lane, London. 

74. Improvements in awitches fer controlling olectrical 
circuits. Andreas Peter Lundberg and Gustaf Charles 
Lundberg, 477, Liverpool-road, London. . 


George Henry. 


96. Device for  rogulating electric motors. Maurice 
Monthiers, 53, Chancery-lane, London. 
JANUARY 2, 


131. Improvements in electrio light switches. Andreas Peter 
Lundberg and Gustaf Charles Lundberg, 18, Falham- 
place, Paddington, Londun. (Complete specification.) 

134. Improvements in goariog for eleot trio clocks, 
instruments, and for indicators and the Ике. James 
John Stockall, sen., 50, Ferme Park road, London. 

157. An improved electrico motor. David  Perrett, 45, 
Southampton-buildings, Chancery-lane, London. 

165. Improvements in electric ph transmitting 
apparatus. George Keith Buller Elphinstone, 24, 
Southampton- buildings, Chancery-lane, London. 


COMPLETE SPECIFICATIONS ACCEPTED, 
To be published on Jan. 19. 


1899. 

25499. Syatems ef clectrical distribution and cirouit-breakers 
for use therein. Stillwell. (Date applied for under 
International Conveation, May 24, 1899.) 

25641. ече шна accumulators. Schlomann and de 

bro 


1900. 
Registering apparatus and oirouits for telephone 
measured service. Kingsbury. (Western Electric 
, Company.) | 
Primary batteries. Emily Haidee Maquay. Adminis 
tratrix of the late Samuel William Maquay.) 
Electric ignition for iaternal-combustion motors. 
Crossley and Atkinson. 
Metering of electricity. Wright and Reason Manufac- 
turing Company, Limited. | 
Reoording instruments electric telegraphs. 
Muirhead and Edgar. 
Crossings and the like on electric tramways. Mills, 
(Bonnet, Paufique, et Linière.) 
Alternatiog electric current motive apparatus. 
British Thomson-Houston Company, Limited. (Sbeip- 
metz.) | | 
Armatures for dynamo.olectrio machinos. British 
Thomson-Houston Company, Limited, (Steinmetz.) 
13974. Bonds for electric railway rails and other oonduotors, 
British Thomson-Houston Company, Limited. (Lovejoy.) 
15168, Commutaters for electric machines. British Thomson- 
Houston Company, Limited. (Dempster.) 
15379, Regulating dynamo-eleetric machines, British Thomson- 
Houston Company, Limited. (Steinmetz.) 
15382. Systems ef electrical distribution. British Thomson- 
Houston Company, Limited. (Green and Callan.) 
15921. Electric cut-outs. British Thomson-Houston Company, 


1168. 


for 
4105. 


8475. 


18976, 


Limited. (Emmoet.) E | 
16049. Electric commutators. British Thomson-Houston Com- 
pany, Limited. (Emmoet.) 
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10299. Roguiating electric aiternaters. British Thomson- 
Houston Company, Limited. (Rice.) 

16700. Systems ef electrical distribution, British Thomson- 
Houston Company, Limited. (Steinmetz.) 

19763, Controlling clectric moters. British Thomson-Houston 
Company, Limited. (Day.) 

10046. Electromagnets. Wetter. (Elektrizitäts- Ak tien-Gesell. 
schaft, vormals Schuckert und Co.) 

19615. Electromagnetic blow.outs tor  eleotrie  cut-outs. 
British Thomson- Houston Compan y, Limited. (Hewlett.) 

19000, Biectsie eontreliers. British Thomson - Houston Com- 
pany, Limited. (Case.) 

19034, Etectric meters. Edison. 

20507. Sparking plugs for electrically-fired internal-com- 
bustien engines. Hall. 

81292. Means for obtaining magnetic adhesion ef lecomotives 
er motercars in electric railways. British Thomson- 
Houston Company, Limited. (Union  Electricitüte- 
Gesellschaft.) 

21293. Rosulated electric conductors and method ef making 
the same. British Thomeon-Houston Company, Limited. 
(S:einmet z.) 

21448, Systems ef electrical distributien. British Thomson- 
Houston Company, Limited. (Steinmetz.) 

$1449. Interrupting devices for electric cfrouits. British 
Thomson-Houston Company, Limited. (Rice.) 

21450, Safety cut-outs for electric circuits, Sache. 

21460. Lightning arresters fer safety cut-outs for electric 
circuits. Sachs. 

$1538. Piates for olectric batteries or the Hke, Boult. 
(Jackson.) 

21649. Electric fuses. Ward. 


To be published on Jan. 20. 
1900. 
138. Methed of telegraphing, indicating time, or actuating 
méchanism electrically. Loubery. 


184. Method ef determining tho veltage obtaining at a 
near er distant part ef an electric circuit, or the 
avere ge voltage obtaining at several parts thereof, 
and apparatus therefor. Field. 


1573. Rubber-insulated electric cables. Hey!-Dia. 
2473. Electric aro lamps. De Marcay. 
2062. Brush-holders for dynamo-elcotrio machinery. Lanca- 


shire Dynamo and Motor Company, Limited. (Wood and 
McLeod.) 


2880. System of and means for regulating electric motors 
and the like. Cooley. 


3526. Features ef the ancdes in oclectrolytic apparatus. 
Thompeon. (Becker.) 


3534. Electric supply meters. Evershed and Vignolee, Limited, 
апа Evershed. 


4958, Electric bell pushes. Swindell. 
5183. Electric locks. Newton. (Carleton.) 
13198. Electzic traction with surface oentacts. Cruvellier. 


13968. Systema of electric motor control. British Thomson- 
Houston Company, Limited. (Davis.) 


TRAFFIC RETURNS. 


Returne for 
week 


Ending |1901. 1900. 


Total recepta tor 
1 half 
decrease. ! 1901. 1900. 


th 
tn | 
th 
њ 
E 


Aberdeen Corp rati rat'n Jan. 5 | 896; 794 + 102 
Birmingbam + 148 — 
Blackburn Corp'rat’ Doe. 14 | 432| 327 + 104 22,341 19902 
Blackpool Corporatu. Jan. 3| 221| 141| + 80 — 
Blackpoel.-Fleetwood| , 5 | 193| 141 + 52 
Bolton Corporation.. 6 

+ 


Bradford City Trams} ,, 6 842 337 505 — — 
Bristol Tramways Co.] „ 4 |3,684/2 76600 — — — 
Carlisle Tr'mw'ys Co Dec. 15 | 121| — — 42607 — 
Сако, London Ry. | Jan. 5 |5,847| — — — |е — 
& Bouth London} ,, 6 2,0181. 144 + 874 — — 
Con E.T.andL.Co| — — | — — — d — 
Dover Tramways ..| , 5| 180| 158 + 22| — — 
Dublin & Lucan E. R — — | — — — — 
Dublin U. T., elec. cars ГЕ) 4 1,989 1,619 T 304 — — 
Dublin 8.D. Electric 4| 421| 326+ 95 — — 
Dundee Tram Co. (5) Dee. 6 | 480| 352) + 128); — — 
rv odd Corporation| Jan. 5 1/|1,534|9,820| + 1,714 
Corporation} Dec. 30 | 784| 513) + 271 |30, 2.6 23, 947 

Hull Corporat'n H. S. Jan. 5 1.622] 682 + 940 
Liver Corporat'n D. c. 22 9, 0537, 2130 + 1,840 |406 6 243 351, 154 
Liverpool Overbead| ,, 30 1, 397|1, 305 + 92 142,571 41 655 
St. Helens Tramwys. „, 19 + 205 — 
Sheffield Corpora Jan. 6 |2, 878 — — — — 
Southampton Tram ,, 3 657] 339 + 317 — — 
Southport Oorporat'n Dec. °8 | 366] 329) + 37 


Swansea Tramways..| Oct. 5 | 447| 263 + 184 7,093 4,462 


a Since April 1. b Partly electrical. c Since Jan. 1. e From July 30, 
f From June 30. Fortnightly returns. 


Commereial and Industrial.— 
Aron Meotricity Meter, § p.o. Oum. Pref. Shares, 1-1, 000 1 


British Insulated Wire, (140,000  . a» =» ao w ~o =o woes 
— 0, 001-70, 00⁰ оо её ae со as om 900 00 0 аю сю аю ою ер OD OF OD em 5 
— — per cent. Oum. Pref., 1-40.00 -- D 
— § per cent. Mortgage Debentures ...... = ~ «= 100 

Works, 60,001-06,000 ......—-. 
— § cent. Oum. Pref. 1-60,000..... *- 66 es OF 
— cent Morigage De — — 108 

Britieh and ‚б per cent. Pref... 

Brash Ordinary ~ .. ac -a aw -. = 

.— Non Oum., 6 per cent. Pref. о. om 9 9 ао о о — эе з 9 
— per cent. Debentare Stock . ое we — mo o 90 o (мә (D 100 
— por orot eee e = 100 

е Oable, Debentures. — ~~ — — — «b 1 
— ВР o.n. so m ameo ao oo =з ж» — ~ =o эз „е on a э» ө 
cl pu MT Pret... .. — = e av c =» ~o aD эе ao =» со == ow : 
— § cont. Debentures оо эъ p Q9 >o om Gu о-о ap GNO оо 37 -— 

Bdison Bwana United, Ordinary 2... ~= = = — >e 8 
— — 6 per cent. Debentures ...... .. 44% 6 
——— 4 per cent. ре nak ——— 100 

B Construction, Lintied, Nos. 1 vo 115,100" EOE T - 9 
— 1 per Cumulative mutes 
— Ó 6. Perp. 1st Mort DoBb 2... = 100 

W.T.H e Telegraph Works, Ordinary 5 

per cent. Preference ........— ..— .. = 5 
per cent. Debentures ............ ......... 

Indis Rub ‚ази Torona, аво Telegraph Works ...... 10 

é cent. Debentures . 
on and Maintenance ... .—. —— 19 
55 3 -=-~ [o 1@ 

Telegraph ufacturing, Ordinary 6 
— § per cent. Pref... oo 5 
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NOTES. 


Electrica] Engineers Volunteers. — We under- 
stand that likely young men who are perhaps more on the 
side of mechanical than purely electrical engineering, would 
be welcomed in the corps. No doubt there will be room 
for men of the mechanical type in the contingent going to 
South Africa, and we are perfectly sure such men are 
likely to obtain good poste in the colonies if they choose to 
stay there at the cessation of hostilities. 


American Electric Railway Scheme,—What is 
described as the longest electric railway in the world 
із proposed in Montana, from Billings to Great Falls. 
The length of this line, if constructed, will be 200 miles, 
and it is intended to operate it entirely by electric power 
supplied from generating stations on the Missouri and 
Yellowstone Rivers. Considerable traffic in coal, ores, 
and other heavy freighta, it is expected, will be forth- 
coming when the line is built, and it will hold the unique 
position of being the first railway with such traffic to be 
worked entirely by electricity. 


Automobile Exhibition —Tbhe third annual exhi- 
bition of motorears, motor-cycles, and accessories, arranged 
by the Automobile Club of Great Britain and Ireland, will 
be opened at the Agricultural Hall, Islington, on Saturday, 
May 4, for one week. It is expected that the exhibition 
will show a great advance on its predecessors, and it 
ls practically certain that over 1,000 vehicles will be 
exhibited. So far space has been allotted to nearly 
100 firms, and the whole of the ground floor space has 
been fully let. Demonstrations this year will be con- 
tinuous throughout the day. 

Electric Transmission in France—We under- 
stand from L Industrie Elec ique that a large new scheme 
for electrical transmission is suggested in connection with 
the town of Roanne. In this case the water power would 
be obtained from the River Loire by the construction of a 
canal parallel to the course of the river, over a distance of 
about 7j miles. The fall in this section of the river is so 
great, that by the construction of the canal an available 
head of 155. would be obtained even when the river was 
low. It is estimated that sufficient water could be taken 
from the river to generate 100,000 h.p. 

The Energy of Oeal.—It is difficult to educate the 
untechnical mind to understand that all coal used for 
steam raising is not of equal value. For instance, there has 
recently been a considerable stir in the Colchester Corpo- 
ration because the Electric Lighting Committee accepted a 
tender for coal at 248. 8d. when they had one at 24s. 1d. 
before them for consideration. It is stated in the report 
of the meeting that the coal had been tested, and we 
presume that the engineers reported in favour of the dearer 
coal on the ground that it would give them considerably 
more output per ton. It is absurd, therefore, to find the 
councillors at variance over such a small matter, and one 
which they are evidently unable to underatand. 


Electric Tramways at Cardiff.— The reorganization 
of the electrical staff in Cardiff is being rapidly arranged 
by Mr. A. Ellis, who is having new offices secured in which 
the whole of the office work in connection both with 
electric lighting and traction will be done. Another sign 
of the progress made with the tramways is the laying of 
the first rail by the Mayor, who happens also to be the 
chairman of the Tramways Committee. There is a vast 
amount of hard work to be met before the whole of the 
tramways in Cardiff, together with the new lines autho- 
тюб, can be worked as one system with electric power, 
and we trust that the various committees and engineers 
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wil work together in harmony so that all unnecessary 
delays may be avoided. 


Proposed Statue of Dr, Gilbert.—A full-length 
marble statue of Dr. William Gilbert, who is happily 
described as the father of electrical science, is shortly to 
be erected at the instance of the members of the medical 
profession at Colchester. Dr. Gilbert was physician to 
Queen Elizabeth, and his work “De Magnete," published 
in 1600, laid the foundations of electrical science. The 
atatue which is to be erected in his honour will be placed 
in a niche in the main facade of the new town hall at 
Colchester, a handsome building now in course of erection. 
The cost of the statue will be not less than $150, and 
towards this sum £130 has already been subscribed 
entirely by the medical men of the borongh and its 
immediate neighbourhood. 


Ocean Telephony.—On Monday last practically all 
the London daily papers had a note to the effect that the 
Electrical Review of New York had announced that Dr. 
M. J. Papin had secured a customer for his patents for 
ocean telephony. These rights are said to be acquired by 
the American Telephone and Telegraph Company for a 
lump sum of £40,000, together with an annual remunera- 
tion of $1,500. From the information received we gather 
that a series of relays is contemplated at intervale along 
the cable. The idea iteelf is exceedingly old, and we 
have yet to learn how the inventor has succeeded in over» 
coming what have hitherto been the insuperable difficulties 
in connection with such relay workivg. It is to be noted 
that no less than eight relays per mile are suggested. 


After-glow in Vacuum Tubes.— Mr. Percival Lewis 
has recently been experimenting largely on the fluorescence 
and after-glow phenomena which take place when an 
electrical discharge is passed through a vacuum tube 
showing traces of nitrogen, or even when the tube is filled 
with nitrogen. The full particulars of his experiments 
will be found in the Annuaire Physicale. The author finds 
that the after-glow is entirely due to small traces of oxygen 
present in the nitrogen. He concludes that this oxygen is 
liberated by the discharge from the small quantity of water 
vapour which is held by the glass. In proof of this he 
found that if the discharge tubes are first tried by heating 
sodium in them, he could get neither the fluorescence when 
the discharge was taking place nor the after-glow which was 
otherwise observed. 


Depilation by High-Tension Currents.—As the 
result of experiments, Dr. Schiff and Dr. Frend reported 
an intereating action of high-tension currents on the skin 
at а recent meeting of the Vienna Society of Physicians. 
The authors’ conclusions are published in the Lancet, from 
which it appears that when the hairy skin is exposed for 
20 minutes to the silent discharge of the negative pole of a 
powerful Ruhmkorff coil, such as is used for the production 
of the Rontgen rays, the hairs commence to fall out, the hair- 
bulbs become atrophied after the third exposure, and some 
days later the portion of the skin which had been exposed 
becomes perfectly bald. The hair follicles become red and 
inflamed after the first two exposures, "These observations 
seem to prove that depilation can be produced by the 
action of high-tension currents, and that the depilatory 
effect of exposure to the Rontgen rays may be accounted 
for in this way. 


Institution of Electrical Engineers.— We are 
pleased to note that, in response to the petition of the 
members of this Institution residing in Birmingham and 
the district, the Council have created a Birmingbam local 
section. Dr. Oliver J. Lodge, F.E.S., has been appointed 
chairman for the current year and Mr. Henry Les, M. I. C. E., 
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vice-chairman. The committee consists of the following 
gentlemen: Dr. W. E. Sumpner, Prof. R. Threlfall, Messrs. 
Alfred Coleman, F. Brown, Alfred Dickinson, G. S. Ram, 
W. Wyld, and J. C. Vaudrey, and the hon. secretary (Mr. 
D. K. Morris). There is no special subscription, and the 
membership of the local section includes every member of 
any class of the Institution residing in Birmingham and 
the counties of Warwick, Stafford, and Worcester. The 
inaugural meeting will be held on Wednesday, the 23rd 
inst., when Dr. Lodge will deliver an address. Prof. Perry 
and Mr. W. G. McMillan, the secretary of the Institution, 
will be present on this occasion. 

Automobiles .—The Automobile Club Is doing good 
work in the defence of the users of self-propelled vehicles 
in this country. Their idea of inviting the various county 
councillors who object to reasonable speeds being obtained 
by automobiles to actually ride on the same, and so learn 
by persoual experience that these speeds are safe, is а most 
excellent one. Up to the present over 300 gentlemen 
thronghout the country have accepted the invitation of the 
club to witness trials which are to prove that the self- 
propelled vehicle of to-day is much more under control 
than any horse-drawn carriage can possibly be. Another 
scheme which the club has on foot, and which is fixed to 
come off on the 26th of next month, is an exhibition 
which is to be given to constables and the members of 
the executive of the County Councils’ Association. It will 
be remembered that this association is promoting a Bill in 
Parliament with the object of limiting the speed of auto- 
mobiles. We trust the invitations to this demonstration 
will be accepted, so that at any rate the promotion of the 
Bill will not be continued through ignorance of what can 
be done in the way of controlling such vehicles at speeds 
even higher than are allowed at the present time. 

Electromagnetic Separators.—The use of magnetic 
separators for the concentration of iron ore is by no means 
novel, as they have been successfully employed in various 
parts of the world in order to decrease the large amount of 
useless material which under ordinary conditions finds ite 
way into blast furnaces. We notice, however, a new appli- 
cation suggested for these separators by Dr. Elmer-Gates, 
of Washington. In connection with the dredging for gold 
which is now carried on in many parts of the world, it is 
often found that the gold-bearing sand contains a consider- 
able portion of magnetic iron ore. In the ordinary means 
of washing, in which the gravity of the gold is relied upon 
to separate it from the sand, this magnetite is not easy to 
get rid of owing to its somewhat high gravity. According 
to our American contemporary, Electricity, Prof. Gates pro- 
poses to use the electromagnetic air separator to treat the 
gold-bearing sand before it comes through the ordinary 
process. In this way he claims that the after-troubles are 
reduced enormously, and that more gold is obtained because 
the magnetite is first removed. The cost of treatment is 
said to be only 124, per ton of sand treated. The iron ore 
so obtained might be considered a product worth having, 
but this, of course, is a matter for local consideration. 


Electrical Definitions.—One of our North Country 
towns has recently been disturbed by allegations against 
the municipal electricity department. One outcome of the 
same has been a rearrangement of the members of the 
Electricity Committee and certain resignations. Perhaps 
it would not be incorrect to state aleo that the new leaders 
on the committee have a decided leaning towards the 
untechnical staff of clerks, as dealing generally with matters 
most easily understood by gentlemen of little electrical 
experience. Unfortunately, some technical knowledge is 
required even when dealing with estimates for now 
materials, as the following will show: At a Council meet- 


ing the electricity estimates were being discussed, one 
subject being “feeder cables and potential wires." A coun- 
cillor asked the question, "What does potential mean 1" 
Not one of the Electricity Committee felt called upon to 
answer the query on personal knowledge, and so a message 
was instantly sent to the above clerks, which caused con- 
sternation in their ranks. Not one could answer the 
momentous question, when a happy thought struck one of 
their number—consult a dictionary. "This was done, and 
the meaning of potential wires was given to the Council 
as "Powerful wires, or wires existing in possibility, not 
in act.” 

Electricity Thefts.— We understand that a law has 
recently been passed in New York by which the theft 
of electricity from public mains becomes a penal offence. 
Up to recently it wasa debatable question in the States, as 
it has also been in Germany, whether legal proceedings 
could be properly taken against a consumer who fraudently 
obtained electricity. Under the new statute in the 
New York State all interference with the meters will 
bring the person causing it under the law. Апоу person 
who makes connections to electric wires in such a way as 
to draw electricity from the mains without it first passing 
through the meters is equally liable. We understand 
that the Edison Electric Company, Limited, of New York, 
has had experience of a number of cases in which the 
meters have been tampered with. The most ordinary way 
consisted of bridging the meter in order to make it read 
low, while the connecting of a wire on the street side of 
the meter was also largely practised. One device which 
we had not heard of being tried in this country consisted in 
the boring of holes in the top of the meter and then 
inserting a wire to move the index hand backward. The 
new law will enable the company to proceed more 
rigorously against the offenders, who, after all, are only a 
small proportion of the consumers supplied. 

Magnetic Deolination.— With the issue of Jan. 11 
the Colliery Guardian has issued a good map of the British 
coalfields, on which are given approximate lines and scale 
of magnetic declination. These lines are obtained from the 
great magnetic survey which has been made of late years 
by Profs. Riicker and Thorpe. Results of these surveys 
will be found, with many explanatory maps, in Vol. 188 of 
the Philosophical Transactions. In reproducing from these 
resulta, the editor of the Colliery Guardian has neglected 
small local variations on the ground that the mean values 
given of the lines are quite sufficiently accurate for practical 
use. The largest deviations from the mean values are not 
great, except in the neighbourhood of Birmingham and 
Derby, where they may be so much as j}deg. to ideg. less 
than those indicated on the map. Reference is made in 
the description accompanying the map to the regular 
decrease in the annual value of the declination, which 
amounts to about seven minutes. There is outside this the 
daily fluctuation, which amounts to from five to fifteen 
minutes, according to the season of the year. The mean 
positions are, as a rule, found at about 10 a.m, and 6 p.m. 
The use of this information to engineers in coal mines is 
obvious, and the editor kindly offers to give more exact 
information, where possible, to any colliery engineers who 
write to him on the subject. 


Proposed Memorial to the Late J. B. Lindsay.— 
The Dundee Technical Institute propose to erect à memorial 
to the iate James Bowman Lindsay. This will take the 
form of a granite monument in substitution for the head- 
stone which at present marks the place where the remains 
of the great scientist lie buried in the Dundee Western 
Cemetery. Speaking at the institute on Friday last, Sir 
John Leng, M.P., paid a high tribute to the memory of 
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Lindsay. If not the first, he was certainly one of the 
first, not merely to suggest, but to exhibit wireless tele- 
graphy, as well as to predict the wonders of electric 
illumination and power. Не did not acquire fame or 
fortune like Arkwright, Stephenson, or Brunel In some 
respecta, Lindsay was born before his time—certainly 
before the modern time, when the commercial value of a 
scientific discovery is immediately estimated, frequently 
exaggerated, and commonly exploited for Stock Exchange 
purposes. One explanation of his failure to gain scientific 
renown was that he unwisely divided his attention between 
science and carrying out a philological idea which over- 
taxed his mental and exhausted his physical strength. 


Electric Expresses.—The Emperor of Germany has 
always taken a keen interest in all developments in 
technical science, and by his kindly notice does much 
to further the commercial prosperity of his country. For 
instance, we learn that he has recently had submitted to 
him a lecture by the managing director of the Allgemeine 
Electricitäta-Gesellschaft on the possibility of electric 
traction on railways. In the course of an interview with 
this gentleman (Herr Rathenan), the Emperor was further 
informed of the combination of financiers and electrical 
firms who are taking up the matter. The experiments 
being carried on in connection with this syndicate have 
already been referred to in our columns, but it is worthy 
of notice that the Emperor of Germany has promised to do 
all in his power to promote the success of such under- 
takings in which it is desired to provide express services 
between the principal towns in Germany. The speeds 
hoped for on these lines are from 125 to 160 miles per 
hour. The electric cars, which would be used, would be all 
self-contained, and a frequent service of single cars would 
be organised. The accommodation of each car, it is 
estimated, will be about 50 passengers. 

Electric Submarinos.—The technical news available 
concerning the last trials in France of the submarine vessel, 
the “Morse,” is exceedingly limited. We gather from 
indirect evidence, however, that the French engineers now 
recognise that they have much to learn from the designers 
in the United States. As now arranged, the Morse is 
wholly dependent on the electrical energies stored in 
secondary cells which it carries. While used for coast 
defence its range may be quite sufficient to render it useful 
in actual warfare, but if through any cause it should be 
compelled to go so far afield that its accumulators became 
exhausted, it would then be utterly at the mercy of the 
opposing fleet. The range of such a vessel will thus be 
dependent on the upkeep of its accumulators, which, as 
electrical engineers know, is not an inexpensive process. 
In the “ Holland " the accumulators are only used to propel 
the boat when going beneath the surface. At other times 
the boat is propelled by an oil-engine, which can also be 
used to charge up again the accumulators. This seems to 
us to be the much more reasonable plan, and one which 
the French will do well to copy in their new submarine 
vessels. It is worthy of note also that in all the accounts 
of the trials of the Morse” which have appeared recently 
in the papers, no mention has been made of the speed 
which was attained, nor of the accuracy with which she 
was steered. 

The Ganz Traction System.—At the beginning of 
the week, Sir Willlam Preece and Mr. T. Parker started 
for Budapest in order to report on the electric traction 
system which has been developed by the firm of Ganz 
and Co., of that town. The object of the visit is to 
make a report to come before the directors of the 
Metropolitan District Railway. The Ganz system of 
electric traction was referred to at the recent discussion 


on electric locomotives for main-line traffic read by Mr. 
W. Langdon before the Institution of Electrical Engineers. 
In it three-phase currents are employed at high voltage, 
no less than 3,000 volts being used on the overhead wires 
above the track. The novelty in the system is the employ- 
ment of two. motors in series when starting up. The first 
motor has ita field connected with the collectors from 
the line wires. The rotor of this motor is connected to 
the field of the second motor, whose rotor can be regulated 
in the usual way. In consequence of this, much greater 
power can be attained when starting, as the frequency of 
each unit of the combination is half that of the supply. 
In the same way, when it is desired to stop the train by 
reversing connections, energy can be restored to the line 
until the speed has dropped to half of the maximum. We. 
presume that the above engineers will inspect the experi- 
mental line which Messrs. Ganz and Co. have established 
in Budapest. This has given such satisfaction that con- 
siderable lengths of railway in Italy are being converted 
for electric traction. 


Probable Anglo-Belgian Telephono Cable.—In 
his reply to the recent deputation from the Liverpool 
Chamber of Commerce in regard to delays in Continental 
telegrams, the Postmaster-General gives good ground for 
hoping that in the near future England and Belgium will 
be in direct telephonic communication. The Telegraph 
Administration of that country firat raised the question 
whether, in the interests of commerce, a telephone cable, 
rather than a telegraph cable, should be provided. Experi- 
ments have been conducted with a view to ascertain the 
best type of cable for such a purpose, the distance between 
the two countries being greater than in any other case where 
a submarine telephone cable has been laid. In the course 
of these experiments the Department have laid a cable 
between this country and Ireland of an entirely new type, 
but although it gave great promise of success, it has not in 
actual practice proved to be suitable for telephone purposes. 
The matter is still being investigated, and the Postmaster- 
General trusts he may be in a position, in co-operation 
with the Telegraph Administration of Belgium, to provide a 
Belgium telephone cable. With regard to the proposal to 
establish direct telegraphic communication with Manich, 
Lord Londonderry cannot find that any promise was held 
out that a wire would be given to that city, and the traffic 
at the present time, he states, is quite insufficient to justify 
the expense. As to the proposal to construct new cables 
to Germany and the Netherlands, Lord Londonderry says 
the cable to the Netherlands has already been laid, and is 
in full operation. The cable to Germany was agreed upon 
in the early part of last year, and the necessary land lines 
to place it in communication with London have already 
been constructed in this country. The Anglo-German 
cables are the joint property of the two countries, and 
on this occasion it is the turn of Germany to make the 
contract for manufacturing and laying the new cable, 
which is expected to be put down in the spring of this 
year. 


French Cables.—The Bill which has been introduced 
by the French Government to authorise the construction 
of a submarine telegraph which shall be wholly under the 
control of France, is an example of the exact estimates 
which can be given without conveying any conviction to 
the technical mind. If the Bill passes, a complete and 
independent syatem of cables and land lines clear of all 
Eaglish connections will be constructed. But we have 
not yet seen an estimate as to how far the cost of upkeep 
of these cables is to be met by the traffic to be secured. 
Under this Bill the following lines are proposed to be con- 
structed, and in each case the cost is given exactly to one 
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franc. In reducing it to Eoglish money we have neglected 
the last three significant figures. In the Atlantic, a cable 
froth Rochefort to Dakar, 2,224 miles, to cost £810,000; 
Dakar to Buenos Ayres, 3,874 miles, £1,788,000; Dakar 
to Kotonou and Libreville, 2,168 miles, £521,000 ; Libre- 
ville to Mossamedes, 1,074 miles, £501,800; making a 
total for the Atlantic, with £40,000 for a cable steamer 
to effect repairs, of £5,470,800. In the Indian Ocean 
the Támatáve to St. Denis lines, 381 miles, to cost 
£933,000. In the Chinese Seas, Saigon to Shanghai, 
and Port Arthur and Taku, 2,865 miles, £800,000 ; Saigon 
to Batavia, 1,201 miles, £578,000, making a total for the 
Chinese Seas, with £28,000 for a cable steamer, of 
$1,206,000. In the Levant, Bizerta to Sebastopol and 
Bayrouth, 2,173 miles, £302,500, making, with a cable 
ship costing £28,000, a total of $420,500. The land line 
would comprise a line from Macao to Canton, Taku to 
Tien-Teln, and Ergasteria to Athens. The total cost of 
this network is estimated at £6,050,500. This, however, 
ls but a first instalment, the Bill foreseeing that in the 
fature it will be requisite to establish other lines, whieh 
would cost an additional sum of about four million sterling. 
We doubt, however, if there will be any serious attempt 
made to pass the Bill, which is said to have been proposed 
from political reasons only. 


Motor Slip. — Mr. E. Hospitalier, in L’Industrie 
Electrique, refers to an interesting method of ascertaining 
optically the slip which is taken iu an alternate-current 
induction motor. The principle of the method is the same 
as that to which we have often referred, of ascertaining if 
one alternator is not parallel with another. In this case, 
however, it is proposed to use incandescent lamps to light 
up the disc which is mounted on the motor spindle. On 
this disc, black and white segments are painted of a 
number double of that of the poles of the motor. The 
actual light given by the incandescent lamp is not 
constant, although it appears so to the eye. If, then, the 
motor were absolutely synchronous with the alternator, 
the optical effect would be the same as though the disc 
were not revolving. In the case of the induction motor, 
where the revolving part has a certain amount of alip 
depending upon the load, the effect is to produce an apparent 
slow rotation of the disc. The number of revolutions 
which the disc appears to make can then be counted, and 
this number is the equivalent of the difference in angular 
velocity between motor armature and revolving field. We 
should have thought the effect would have been much more 
easily seen if an arc lamp had been employed. Another 
suggestion is made in which the same means would be 
employed to determine the irregularity in running of an 
alternator throughout one revolution. As is well known, 
the uneven turning moment of an engine resulta in a 
displacement of the alternator armature from the position 
which 16 would occupy if the motlon were absolutely 
uniform. This displacement causes strains in the system, 
and large synchronising currents if the displacement is much. 
The method suggested of ascertaining the irregularity con- 
sists in having a synchronous motor with а ffywheel, which 
would be driven at a high speed by the alternator. Owing 
to the flywheel action, this motor would run practically at 
constant speed. On ite axle would be mounted the black 
and white disc referred to above, which would be lighted 
from an incandescent lamp in the alternator circuit. The 
effect of irregularity in the alternator driving would then 
produce an apparent motion to and fro of the white 
spaces in the disc. The method has been tried on an 
alternator with a frequency of 40 periods per second, and 
while the vibration to and fro could be seen it was not 
easy to measure the actual displacement. It ís suggested. 


however, that with alternators designed for lower frequency 
actual measurements might be obtained by this method. 


The Central London Railway.—The interesting 
ndence is still continued in the Times as to the 
responsibility of the above railway for the damage it has 
done to the surrounding property. Thus Mr. M. Powell, 
writing to the Times on the 11th inst., asserts that the 
eompany have no power to take the subsoil of the public 
streets gratis. He adds that in their Bill they proposed 
by а certain clause to have such power. In consequence 
of this gentleman s opposition with others, however, the 
clause was struck out, and the compeny only obtained the 
right to enter upon, take, and use the subsoil. Under 
this clause, which is the same as h always used with 
respect to surface land, the correspondent holds that the 
company must pay compensation before they can lawfully 
enter on the land. How far Mr. Powell may be right in 
his law we have not the legal knowledge to decide, 
bat we think he is wrong on the question of fact. The 
Central London Railway Company has not paid to the 
freeholders anything for the use of the subsoil, except in 
those cases in which it has had to buy house property in 
order to construct rallway stations. The great advantage 
of the method of construction employed in these deep- 
level lines is that no land has to be bought so long as the 
tubes are kept under streets and not under houses. The 
vibration troubles which have been caused by the Central 
London trains have in many instances been exceedingly 
serious. The Board of Trade committee which is now 
looking into the matter will report, we are afraid, against 
the company, but the legal question will then still have to 
be settled. The vibration, however, is not due to а cause 
whieh could not be prevented, as it is largely the result of 
the use of heavy electric locomotives instead of distributing 


lighter motors throughout the train. The great weight of 


these locomotives produces a pounding action on the rail 
joints, the destructive effect of which increases as the 
joints give way. Perhaps the least costly experiment to 
try, in order to avoid present troubles, would be to provide 
cast joints between the adjacent length of rails instead of 


using the present method of connections. The first sitting 


of the committee appointed by the Board of Trade to 
consider to what extent the working of the traffic on the 
Central London Railway produces vibration in the adjacent 
buildings, was arranged to bo held last Friday, but it was 
postponed until this week. It has not yet been decided 
whether or not the public will be admitted to the meetings. 

Telpherage. — It will be remembered that in the 
early days of electrical engineering in this country some 
interesting and successful experiments were made on 
telpher lines with electric traction. We believe that the 
first ideas on which these lines were built and equipped 
were due to the late Prof. Fleeming Jenkin, and three or 
four lines were made which did commercial work for a 
number of years. The electrical equipment of these was, 
of course, limited by the then knowledge of the construc- 
tion of electric motors, which can be made much more 
serviceable at the present time. We notice that the Con- 
solidated Telpherage Company, of 20, Broad-street, New 
York, has taken up this work, and is achieving considerable 
success in the transportation of raw materials automatically. 
The great difference in the connection between the tetpher 
lines equipped by this company and those in use in 
England some 15 years ago, lies in the fact that there is 
now no reversal of current when the electric motor gete 
over the supporting poiuts of the line. On the old English 
system, each section of the line between any two posts was 
always of tle opposite potential of that of the two sections 
which were before and after it, There was a collector both 
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at the front and rear of the line of skips. The length of 
the train was so adjusted with respect to the constant 
length of the section of the line that the rear contact was 
always on a section at the opposite potential of the section 
on which the front contaet rested. This involved an 
interruption in the current as the contacta passed over the 
supports of the line, and this interruption was objection- 
able. In spite of this, as we mention above, good work 
was done. In the new system of organisation by the 
American Company, the wire supporting the load is 
used as the return wire, while over it is strung 
the trolley wire which feeds the motors. In all the 
illustrations which we have seen of the system the skips 
are each equipped with motors, and there were no trailers, 
as were absolutely required in the English system. The 
weight to be carried in the one carriage can bo as high as 
1,500 tons, and the system seems eminently satisfactory 
for a large number of purposes. Amongst these is the 
transportation of clay in brickfields, and all like under. 
takings in which comparatively small quantities of heavy 
material have to be moved regularly over a varying 
distance. The telpher line is much more easily extended 
to meet the workings than is the case in а number of types 
of railways, especially when serious changes of level are 
met with. 


Telephones in France.—In the December number 
of the Journal Telégraphique, which is published in Berne 
by the Internatioual Telegraph Bureau, an interesting résumé 
will be found of the history of the development of the tele- 
phone industry in France. Unfortunately, the article 
referred to is not concluded in the issue in question, but 
the early history is completed, and it is of special interest 
to British towns which propose to establish municipal 
exchanges. The writer of the article contends that France 
has always taken the lead in telephone matters, and that 
Paris was the first town in the world to have а complete 
network for the interchange. of telephonic messages. 
Again, the Paris-Marseilles line was for a considerable 
time the longest line in the aniverse. The líne between 
Paris and Brussels was the first telephone connection 
between two different countries, while the first submarine 
telephone cable was laid between France and England. In 
the early days it was recognised that telephones came 
under the telegraph monopoly, and accordingly only 
limited concessions were issued in 1879 to permit of 
private individuals establishing telephone exchanges. 
Three persons applied, and under the licenses granted they 
organised telephone exchanges in Paris, Lyons, Marseilles, 
and Bordeaux. These three concessions were afterwards 
united and owned by the Société Générale des Téléphones, 
The concessions were renewed for five years in 1884, bat 
the whole undertaking of the company was purchased by 
the Government in 1889. "The terms of the concessions as 
regards royalties were exceedingly like those between the 
National Telephone Company in this country and our own 
Government, in that 10 per cent. of the gross receipts had 
to be paid to the Government. When the telephones were 
taken over by the French Government, considerable exten- 
sions and improvements were made, and in the article there 
will be found a brief résumé of these, together with the 
terms that various classes of consumers have to pay. The 
progress made as far as Paris is concerned is indicated 
by the following figures. When the system was taken over 
in 1889, there wero 6,255 subscribere. This figure bad 
increased up to 28,679 in 1899. The number of connec- 
tions made between subscribers, which, of course, is the 
same as the number of conversations which took place, 
amounted to no less than 112,000,000 in 1899, as against some 
$1,000,000 in 1891. Some interesting information is also 


given with respect to the growth of the telephone industry 
in the provinces. It is most characteristic that the tele- 
phone has been most successful in those towns which were 
not exploited in the first instance by the old telephone 
company. This is shown by comparisons made between 
some 21 of the larger towns, The comparison is made on 
the number of inhabitants in each case for every telephone 
subscriber. We presume that the continuation of this 
article will eomplete the information as to the present 
equipment of trank lines for the inter-urban telephone 
service in France. 


Electrolysis and Water-Pipes.—In the spring of 
last year we had to refer to a paper by Mr. D. H. Maury, 
which was read before the American Waterworks Associa- 
tion, on “ Electrolysis of Underground Metal Structures.” 
Amongst the instances given by the author of damage 
caused by the leakage currents from the earthed returns 
of electric tramways was a collapse of a standpipe at 
Peoria, Illinois. We are pleased to see Mr. A. B. Herrick 
has looked into the particulars of this collapse, and in an 
able article in the Street Railway Journal he shows that 
Mr. Maury was not correct in his conclusions, From the 
illustration which is given by Mr. Herrick, we gather that 
the standpipe in question was situated 60ft. from the line 
of electric tramways from which the leakage was supposed 
to take place. A 16in. water-main passed from the 
standpipe directly under the track, and it was assumed 
that this pipe acted as the return for the currents 
which caused the damage. The inner surface of the iron 
plates forming the standpipe were deeply corroded, and it 
wos to this corrosion in the inner surface that the collapse 
was due. In order that this might be the case, the current 
had to pass through the 60ft. at least of earth, up -through 
the concrete base, into the middle of the standpipe. After 
doing so, it had to neglect entirely the 16in. main, which 
undoubtedly was the path of least resistance between the 
railway and the standpipe. The current then had to рма 
from the inner surface of the standpipe to the exposed end 
of the 16in. water-main which supplied the same. The 
current had also to pass from the inner surface of this 
standpipe to the projecting length of the connection Inside 
the same through the water, although there was the direct 
metallic connection between the two. Mr. Herrick measured 
the actual resistance of this metallic circuit, and found that it 
was only ууруу Of the resistance of water. In other words, 
the national laws of electricity would have to be distorted 


in order to account for the depreciation of this standpipe 


from electrolysis. Having thus disposed of the forced 
assumption that in this case the earth currente from the 
tramway lines were to blame, Mr. Herrick explains that 
the real cause for the corrosion may be aecounted for from 
the fact that the standpipe structure was supplied from a 
different source than the inner pipe above referred to. 
The iron of the standpipe contained much phospborus and 
carbon, and was hence exceedingly liable to be corroded 
by water. The author's conclusion is that a large number 
of instances of corrosion are now being laid to the 
charge of stray currente from electric tramways which, 
in fact, are entirely due to the ordinary corrosion 
which takes place in metal structures when no stray 
eurrent of electricity is passing into or out of the same. 
He aleo shows, in view of the high resistance of the soil 
round the standpipe in question, that any measurements 
as to the potential difference between metallic structures 
in the ground are not at all useful in determining whether 
electrolytic action to an appreciable extent is actually 
taking place. "What one requires to know 1s whether & 
considerable current is passing between the two conductors 
in question. 
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PRACTICAL NOTES ON ELECTRIC MAINS. 
BY A MAINS ENGINEER. 
(Continued from page 48.) 
No. 3.— Cable Testing. 


Although in some central stations the mains engineer is 
not called upon to do his own testing—there being a man, 
designated test clerk,” specially told off for this work—still 
it is essential that he should have a good knowledge of the 
various methods in use for testing, and of the instruments 
necessary for these tests. If there is such a test clerk, the 
engineer should impress upon him the necessity of taking 
extreme care of his instruments, seeing that they are always 
carefully handled and properly packed away after tests have 
been taken. If, on the other hand, the engineer does his own 
testing, he should as nearly as possible always handle the 
instruments himself ; he will thus get to know the ways of 
his instruments, and his tests will always be reliable. 

It is not intended here to propose new formule or new 
tests, but simply to record some few tests which are known 
to be of use, and which, in the case of fault localisation, have 
been proved to be successful. For the general study of 
testing and for general reference, the engineer is advised to 
use some of the well-known text-books on the subject, such 
as Kempe’s Handbook of Electrical Testing,” and 
C. Raphaels “Localisation of Faults on Electric Light 


of an order. It rarely happens nowadays that a cable is 
allowed to leave the works in a faulty condition, whether 
tests are imposed or not, as the maker generally has to give 
а certain guarantee, and also has his reputation to think of. 
However, it is much better for the peace of mind of all 
concerned that the cables—probably all of them—should be 
tested before they are buried in the ground; at least for 
insulation between one conductor and another, and between 
conductors and sheathing; also the high-voltage test for 
breaking down is a most important one—probably the most 
important. Some specifications impose a breaking-down 
test before armouring and one after armouring, but this 
seems to be hardly necessary, and all tests might be left 
till the cable was entirely finished with the exception of 
capping up. 

The tests, ther, which are usually made are for insulation, 
inductive capacity, copper resistance, and the high-voltage 
test. For all tests but the latter it is usual to specify the 
temperature at which the tests are to be made, therefore if 
the tests are not made at this specified temperature they 
should be corrected to it. The cables are usually tested 
Standing in а tank of water in which they have been 
immersed for 24 hours immediately previous to the tests ; 
the temperature can therefore be easily taken As to the 
order in which the tests should be made, it would probably 
be better that the high-voltage test should be taken first, as 
then the effect of the high pressure would be taken into 
account. The method of taking this test is to apply generally 
for а quarter of an hour а current at high voltage to the 
conductor, or conductors, each in turn, the others being con- 
nected to the sheathing, which, of course, puts them at 
earth potential through the water in the tank. The pressure 
applied so is generally four times the pressure at which the 
cables are intended to be used. The current applied is 
generally generated at low pressure апа transformed up by 
two or more steps till the required pressure is obtained. By 
the use of а large choking coil on the primary or low-voltage 
circuit, the pressure can be applied and taken off very 
gradually. This gradual application and withdrawing of the 
pressure must be strictly adhered to, otherwise many cables 
may be spoilt which would have stood the test well had the 
pressure been properly applied. Any cables which do break 
down under this test usually go during the first five minutes. 
But very few cables do break down. 

The next test to be considered is the test for insulation, 


this being taken between one conductor and another and 
between each conductor and earth. Readings on the galvano- 
meter scale should be noted after electrification for one 
minute and after two minutea, the reading after one minute 
being the one from which the test is to be calculated. The 
two minutes’ reading is used for ascertaining the rate of fall 
of the current, which in a good cable is very even. It will 
be found that temperature plays an important part in this 
test, much more for some dielectrics than others. Vulcanised 
bitumen is very much affected by changes of temperature, 
the insulation resistance, of course, falling as the temperature 
increases. Very few cables have to be rejected on account 
of low insulation resistance, most of them passing with a 
arge margin. 

The third test is the one for capacity. This is not often 
taken, as in many cases the engineer in charge of the 
generating plant, especially where the supply is at a high 
pressure, and therefore comparatively small current, would 
wish the cables to be of a higher inductive capacity than they 
are, so as somewhat to minimise the effect of suddenly 
applied loads. And again, it is very doubtful if the same 
tests would obtain after the cable has been laid and jointed. 
What seems to be of most consequence ıs the variation 
between the capacity of one conductor and another in the 
new three-phase cables. It can easily be understood that 
this might mean a great deal. When this test is 
taken, however, if it is to be used for comparison of one 
drum with another, temperature must be noted, but if only 
for comparison of one conductor with another in the same 
cable it need not be noted. The charge deflection should be 
read on a fairly open scale, and compared with the deflection 
obtained from a standard condenser of known capacity. 

A very important test is the last—the test for copper 
resistance — for it depends upon the percentage of pure 
copper what loss will be sustained as waste energy in the 
mains, and in a large system of supply this is an important 
item. This test is usually made by a fall - of - potential 
method. The fall of potential is taken across a known 
resistance and then across the cable ; the unknown resistance 
can then be calculated. The instrument most liked for this 
test is the potentiometer, as it is direct reading. In taking 
this test, the ends of the cables under test should be sweated 
solid and sweated to the leads, as it is most important that 
good connections should be made. Dipping the cable ends 
into mercury-cups is not advisable, as frequently beads of the 
mercury find their way along the strands of the cable, after- 
wards doing great damage to the joints on the cable, besides 
80 good a connection cannot be obtained. In the test for 
resistance, it is important to note temperature, as, unlike 
insulators, the resistance of conductors increases as the tem- 
perature increases ; therefore, the test taken at the absolute 
temperature must be corrected to the specified temperature. 

The bending test, before mentioned, is usually taken on 
one drum of cable out of the first batch made for a new con- 
tract 16 consists of the bending of a piece of cable—say 
about 4ft long—which is cut off the drum selected, round a 
drum of specified diameter three times in one direction and 
three times in the opposite direction, the piece of cable being 
straightened out after each bending. After the bending, the 
cable is placed in a tank of water, the tank being earthed, and 
pressure is applied to the conductor (the ends of the cable, 
of course, being out of the water): the pressure so applied is 
gradually raised until the insulation gives way. This 
breaking down pressure is noted, and if above the specified 
pressure the cable is allowed to pass. The diameter of the 
drum, of course, varies with the size of the cable; for a 
single - conductor cable of lin. core the diameter would 
probably be specified as 2ft. Gin. The cables having satis- 
factorily passed the specification tests can forthwith be 
dispatched to the job and laid as convenient. 

The next tests which are nearly always tiken are taken 
after laying, and consist of insulation and high-pressure tests. 
The latter is often omitted from low-tension cables, although 
to ensure good working these should always be so tested to 
at least a pressure of 1,000 volts. High-tension cables 
should be tested with a pressure equal to double their 
intended working pressure As before stated, high pressure 
must be applied and taken off the cables by very easy stages. 
Cables often break down through cutting off the testing 


pressure quickly while at its maximum through indaced 
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currents, which are often discharged at a very high voltage. 
Even when testing with а pressure of only 4,000 volts, & 
spark at the far end of the cable can often be. observed at 
the moment of breaking the circuit; the spark will in many 
cases be as long as lin, thus showing that the voltage was 
very high. | 

To make these high-pressure tests, it is usual to tap the 
low-pressure distributors at some convenient place and to 
raise the pressure by means of transformers, having inserted 
a variable resistance in the low-pressure circuit. A water 
resistance will be found to answer admirably, as the pressure 
can be raised by dropping in small quantities of sulphuric 
acid until nearly at the required pressure, which can then be 
attained by closing the plates slowly. This method, of course, 
can only be adopted where the supply current is alternating. 
Where the supply is continuous current, a special motor- 
generator will be found to give good results if properly 
designed. This would, with transformers, be mounted on a 
strong enclosed truck, and would be moved by horses. The 
generator should be designed to give a pressure of about 
500 volts alternating, and should have a resistance inserted 
in its field capable of small variations; pressure can 
then be raised or lowered very gradually. The trans- 
formers for use with this generator should be capable of 
carrying a current of at least three amperes on their 
secondary or high-pressure windings. The instruments 
required for this test are a voltmeter and an ammeter on the 
low-pressure circuit, and a portable voltmeter to be connected 
at the far end of the cable under test. If, when applying 
this test, the current measured by the ammeter is found to 
be increasing, and at the same time the voltage decreasing, 
а breakage may be expected on the cable under test. If 
such occurs, it will often be found on examination to have 
been caused by a pin point of brazing metal or solder where 
one of the strands in the conductor has been joined. Or if 
the cable has been lying in the ground for some considerable 
time before testing, water may have entered through a fracture 
or pinhole in the sheathing. 

The test for insulation, which is usually taken previous to 
the high-pressure test, may be taken with a Kelvin testing 
set, although a mirror galvanometer is to be preferred 
From the absolute test so taken the insulation resistance per 
mile can be calculated. If this comes out fairly near to the 
specified resistance per mile of the cable before laying, it may 
be taken for granted that the cable has been carefully laid. 
The insulation resistance of the cable so tested should be 
carefully booked for comparison with periodical maintenance 
tests to be taken when the cable has been put into general 
use. Only so are galvanometer tests of use, it being well 
known that although a cable has broken down through 
pressure while in work, it may yet give a very high insulation 
resistance if tested with a galvanometer, thus showing clearly 
that single galvanometer tests do not show the actual value 
of the cable. 

These maintenance, insulation, resistance tests should be 
taken as far as possible on all cables in use. Feeders 
especially should be so tested at least once a month, and 
distributors, because they are often being tapped, should be 
tested more frequently; the tests in both cases being 
accurately recorded. It will always be found that insulation 
resistance tests come out lower in summer than in winter, 
due probably to end effects. This matter will be again 
mentioned under the heading of Sub- Stations.“ For these 
maintenance tests an ohmmeter with & generator is often used, 
but cannot be recommended where reliable results are desired, 
it being much better to use a galvanometer set, such, for 
instance, as a Kelvin, a Nalder, or a Silvertown. 


( To be continued. ) 
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THE: ELECTRIC LIGHTING OF THE LIVERPOOL 
ROYAL INFIRMARY. 


BY E. 8. BRADBURNE, A. II. I. C. E. 


Ever since the Royal Infirmary was built, 13 years ago, 
the wards have been lighted by means of gas standards 
placed down the centre of the room —a method of illumina- 
tion which did not provide for the close examination of 
patients during the night when performing surgical dressings, 


nor did it enable any of them to have the pleasure of reading 
in bed. The substitution of electric lights in the wards is 
undoubtedly а great advance in the system of lighting, 
besides ensuring greater cleanliness. 

The installation, consisting of 254 lights, is the generous 
gift of Mr. G. H. Melly, of Liverpool, who entrusted the 
design and carrying out of the work entirely to Messrs. H. T. 
Boothroyd, Hyslop, and Co., of Bootle. This firm has made 
many distinct improvements upon the methods usually 
adopted for the lighting of hospital wards. When carrying 
out the work, every precaution had to be taken to protect 
the wires from damage by water, as the walls, consisting of 
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Fra. 1.—Disgram of Connections to Distribution Bards at the 
Eoyal Infirmary, Liverpool. 


enamelled white bricks, are washed down once every year 
with a solution of caustic soda and soft soap; also all the 
fittings had to be so designed as to attract the minimum of 
dust. The wires were therefore run in Simplex brazed con- 
duit, secured off the walls by brass saddle pins driven into 
the joints of the bricks. In the cormdors the conduit was 
secured with saddles on to beech battens. 

The supply is taken from the Corporation mains at 
230 volts, the wires being run throughout the building on 
the distribution-board system. A main cable supplies current 
to one main D.P. distribution fuseboard on the top floor. 
These circuits are used to supply current to the 12 wards— 
six on the first floor, and six directly over on the second 
floor. Two remaining circuits are at present left vacant with 
a view to future extensions. The distributing cables are run 
in casing along the air-shafts in the roof, and carried down 
the wall in steel conduit to a distribution switchboard at the 
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right-hand side of the entrance to the ward. Each fuseboard | containing 32 beds has 16 lights, eight on each side, and 
is protected by a glass-fronted teak case, lined with asbestos, | four ceiling lights down the centre of the room. In the 
with lock and key. | photographs (Figs. 2 and 3) it will be noticed that the 

Fig. 1 shows the arrangements of the circuits from each of | porcelain switch and ceiling rose are fastened on to a com- 


Fig 2 —View of Two Beds with One Light which can be placed over either Bed. 


these boards; it will be observed that the current for the | bined base of special design in brass having a foot cast on, 
lights in each ward passes through а meter. The three | by which it is secured to the wall. Connection is made to 
switches on each board are for controlling the side and ceiling | the lamp bracket by flexible wire of sufficient length to 
lights respectively, there being also a separate switch for each | enable the bracket to be carried to the adjoining bed. The 
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Fig, 8.—View of а Ward iu the Liverpool Royal Infirmary. By the second bed will be noticed one of the Electric Fittlags 
ured as a Standard Lamp. 


light in the ward. The lighting circuits in the upper wards | portable lamp brackets are very ingenious, being available 
аге run in casing over the ceilings, a pair of tappings being | for use as a pedestal light or as a wall bracket by hanging it 
taken off for each light, and led down through the ceiling in | on to a screw button, and movable to any angle to suit the 
a steel conduit to a combined switch and ceiling-rose fitting patient’s convenience. 

fastened on to the wall over each alternate bed. A ward The circuits for lighting the lower wards are run under 
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the floors, a pair of tappings being taken off for each light 
and carried up through the floor in iron gas-pipe specially 
strong to stand accidental knocking when moving the bed 
to a combined switch and ceiling - rose fitting. In order to 
avoid any trouble from water running down through the 
floor where the pipes come up the following plan was 
adopted: The floors of the wards are made of coke breeze 
and cement, with a layer of oak parquetry on the surface. 
The holes for the pipes through the coke breeze and cement 
were drilled Jin. diameter, and subsequently enlarged to 
llin. to a depth of 1}in. through the oak parquetry. The 
pipe was then secured in position and the hole caulked with 
oakum to а depth of lin, the remainder being filled in with 
a patent composition which always retains a certain amount 
of elasticity. Every point in the building was wired for 
16-c.p. lamps, with the exception of the ophthalmic depart- 
ment, where 32-c.p. lamps will be used. The circuits for 
this department and the out-patient’s rooms are controlled 
by а D.P. fuseboard, taking its supply from the fuseboard 
of the ward above. Combined switch fittings, similar to 
those in the wards, are supplied in the six ophthalmic rooms, 
the ceiling rose being substituted by a H.V. wall plug, 
thereby enabling any type of lamp up to 32-c.p. and bracket 
to be easily connected. 

The number and position of the lights at present installed 
are: in the 12 wards, 40 ceiling lights and 140 side lights; 
in the 14 isolation wards, 22 side lights ; in the six private 
wards, seven side lights; small operating theatre, three 
ceiling lights; Thornton ward, four bracket lights; out- 
patients' department, five ceiling lights ; ophthalmic rooms, 
nine side lights ; dispensary, seven ceiling lights ; recreation 
theatre, 12 ceiling lights; three clinical rooms, three side 
lights—a total of 252 lights. 

In the switchroom а galvanic and faradaic board has been 
provided, the voltage being reduced by using 32-c.p lamps. 
All the ceiling lights are rise-and-fall pendants of the ball 
absorber type and work on the principle of the differential 
pulley ; they are much lighter than the earlier type, due to 
substituting wooden pulleys for lead ones. All the conduit 
in the building is painted with white enamel to match the 
walls, thus making it hardly noticeable ; the finish of the 
lamp brackets being a dark bronze, and the general appear- 
ance of the whole installation very pleasing to the eye. It is 
hoped that this system of hospital lighting will be adopted in 
other buildings of similar type, and be carried out in an 
equally efficient manner. 

The Liverpool Royal Infirmary is to be congratulated on 
its latest acquisition. 


SOME OF THE REQUISITES OF MODERN 
LIGHTING GENERATOR SETS.* 


BY Н. G. REIST, 


At the Washington meeting of the A. S. M. E. in May, 
1899, a very interesting and stirring paper was read by 
Mr. Stanwood on Standards for Direct-Connected Gene- 
rator Sets.” So far as I know, this was the first time that 
the desirability of the engine and дерин builders getting 
together and trying to make their designs interchangeable 
as far as practicable, was brought before the public, Ita 
importance was at once realised, and action taken towards 
improving matters by the appointment of а committee and 
inviting other organisations interested to co-operate. I 
understand these committees are taking up the standardisa- 
tion of speeds of engines as well as the proportioning of 
certain parta that affect the two реса of machinery, such 
xd dimensions of baso and the eters of the engine 
shatta. 

It will not be possible to fix absolute speeds for engines 
used for direct! dri alternate-current re 
because currents of various frequencies are used for different 
classes of work, and dynamos must be built with an even 
number of poles, or, better yet, with a number of poles 
that is divisible by 4. The ordinary frequencies are 
25, 40, and 60 cycles per second in this country, but in 

the usual frequency is 50 cycies. To illustrate the 


Europe 
* Paper read at the annual mee of the Engine-Builders’ 
Association of the United States. "x 


variation in speed necessary for the various frequencies: 
for 60 and 40 cycles, а speed of 220 revolutions per 
minute may be used, but for 25 cycles the speed must be 
187 or 214— preferably the former. Similarly we can 
make 60 and 40 cycle dynamos to operate at 100 revolu- 
tions per minute, but the 25-cycle machines must be 
driven at 94 or at 107. In working over a list of speeds 
for the various frequencies, it will be found that a mean 
в may be selected which in no case need be much 
eparted from, so that it seems perfectly practicable to 

select а range of speeds for the various sizes of engines at 
which they may be run without any changes, except an 
adjustment of the governor. Then, by a careful selection 
of sizes best ranged in geometric progression, 16 will be 
feasible to keep down the number of machines very greatly, 
leading to duplication, thus to the practicability of making 
special tools for more of the parts and also to stocking 
parts, and the ability of making quick deliveries. 

We have given considerable thought to the selection of 
a range of sizes, and have come to the conclusion that if 
the units were so spaced that each one has a 50 per cent. 
increase over the one below it, there will be a sufficiently 
large number of machines to meet all ordinary conditions. 
This conclusion is also sustained by having had a practical 
application in lines of generators and motors spaced about 
in this way, and it is а rarity that it becomes n to 
go to the expense of developing anything in between. This 
method of determining sizes will necessarily make some of 
the machines on the list with odd ratings, but this will 
occur in any case—in many instances with either the engine 
or generator, aince the one is rated in horse-power and the 
other in kilowatts. 

A list of sizes of generators and speeds that has been 
proposed is shown in the following table : 


Kilowatts. Speed. Kilowatté. Speed. 
бй ce iere iconem — 250 —276 450... . asd is 
90 „ „„ „„ 00909009000099 es 240—257 460... „„ œt a 0o o wa еве о 0060 94—100 

LSS ni aia . 214—225 675.—. . 2. 135—138 

200. . . .. 187—800 675. erm -120—126 

200. 150 —150 675............. — .90— 94 

200... ... . . .107—112:5 1,000... 120 —185 

ДОЙ % Í—Ó— 150—150 1.000. . .. 85:5 

000. cessere omnts 125—188 1, 500... -- 107—112°6 

300... ... . . . 106—109 1, 500 . o ess 75— 

450. ..... . 4 -. 150—160 

The variation in speed given allows the same engine to 


drive generators for the three frequencies standard in this 
country. It will be noted that, with very few exceptions, 
the total variation in speed is less than 10 per cent.—in 
most cases being only about 23 per cent. from a mean 
speed. For each capacity given, except the smaller ones, 
several speeds are pro to accommodate the different 
types of engines. 

n all reciprocating engines there is an intermittent 
speed, dus to the crank, the speed gradually increasin 

uring a stroke until such a time when the power appli 

is less than the mean power absorbed, after which the 
speed gradually decreases until steam is admitted. It 
will thus be seen that with a single-crank engine there is 
during each stroke—i.c., each revolution—a period of 
increasing speed—then, again, one of decreasing. With 
two at 90deg, there will be four such periods d 
each half-turn. ith cranks set 120deg. араг? there 
of course, be six such periods. The amount of finctuation 
in speed is dependent on the number of cranks, the weight 
of the reciprocating parts, the length of the neers | rod, 
the proportioning and adjustment of the valves, and the 
w ht of the flywheel. It is desirable to keep the varia- 
tion within certain limita, on account of the parallel opera- 
tion of generators, but more particularly to assure the 
satisfactory operation of synchronous apparatus, such as 
synchronous motors and rotary converters, from such 
circuita. 

When two generators are gigni: in multiple their mean 
speed will be the same, but as the speed is variable as 
mentioned there is an instant during which one of the 
generators runs a little faster than the other. It will be 
seen that its potential wave will then get ahead of the 
wave produced by the other machine, and in consequence 
current will flow into the necond machine and tend to drive 
it as a motor. A little later, when the engines are a little 
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further along in the turn, the conditions will be reversed. 
This will produce cross currents between the machines, 
which should be avoided. It might be prevented with 
duplicate sets if the engines were synchronised . e., if they 
were run with the cranks of the machines in the same 
relative position. The angular velocity of one engine is 
then the same as that of the other engine at all times. 
But this is not a practical method of operation. This 
fluctuation is also liable to make synchronously-driven 
electrical machinery drop out of step. In practice the 
allowable variation is usually given in d ement in 
degrees of any point on the rotating mass from what it 
would have if the motion was perfectly uniform, which 
glves a value that is independent of the number of cranks 
of the engine. Steam-engines intended for direct connec- 
tion to dynamos should not have an angular deviation in 
degrees of more than 21deg. to 5deg. of phase; or dividing 
the number by one-half of the number of poles of the 
55 to be driven, will give the allowable к 

eviation in terms of лерге of the rotating mass. us, 
a 40-cycle machine should be driven by an engine whose 
motion is so uniform that a point on the rotating mass will 


not vary more than 20 = + of 1deg. from the position it 


would have if the motion was perfectly uniform. 

In order to obtain this result, it is necessary to have a 
flywheel of sufficient size, the weight of which depends on 
many things relative to the proportioning of the ongine, 
and cannot be given except for special cases. It is desir- 
able for many reasons to so design the engine as to get 
along with as small а flywheel as possible. If the weight 
is too great, serious trouble may be experienced in trying to 
operate the machines in multiple, because the governor 
cannot control] quickly enough and the machines will be 
sure to hunt. The connecting rods should not be made 
too short, as this will dlstribute the load unequally so as 
to require a heavier wheel than otherwise, to keep within 
assigned limits of variation. 

m various sources I have obtained data regardin 
the fly wheel effect necessary to meet the above degree o 
regulation, and think a safe figure for well-proportioned 
engines is expressed by the formula : 


C x KW. x 100? x 5,000? 
Weight r 
a8 R. P. M. (speed in ft. at rad. of gyration)?’ 


in which C is a constant having the following values: 


= Horizontal Horizontal Vertical 
single- crank cross-comp. da 
25 cycles > 888 tmv m. M aaa = 
40 cycles . (c „„ 96 
60 cycles 900 T8 W evi bios . 144 


I believe the values in this table are very safe, and it 
will probably be possible to meet the given conditions 
with а wheel considerably lighter in weight. 

It would naturally be expected that а three-crank engine, 
with cranks placed 120deg. apart, would require a lighter 
flywheel than one with two 90deg. cranks, but in working 
out the forces of compound three-cylinder engines it has 
been found that the weight of the reciprocating and 
the distribution of the load between the various cylinders 
predominates, so that no appreciable better results are 
obtained tham from а two-crank cross-compound engine. 

Ever since alternating-current machines have been built 
parallel operation has been discussed. At first it was tried 
with very great caution, but it is at present the usual 
method of operation, and experience has taught us that an 
two alternators of the same frequency iud potential 
operate in multiple satisfactorily if they are allowed to do 
so by the prime motors. No trouble is experienced in 
operating machines in multiple when they are driven by 
water-wheels. There are also many installations of steam- 
driven alternators (ofttimes of different types) — both 
кшен i and direct coupled — operating satisfactorily in 
multiple. 

The principal trouble experienced in the parallel opera- 
tion of alternators is due to the variation of the speeds 
of the machines with reference to each other, producing 
oscillations in the relative motions of the two alternators. 
This produces cross currents and variations in the cut-off 
of the engines. The engines will then race or hunt. 
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In some cases the amplitude ot these oscillations is 
limited in extent, while in others their force is liable to 
accelerate with more or less apay until the machines 
drop out of step. In some cases the machines may run 
in parallel for a considerable period of time, when, by some 
change of conditions, oscillations will begin which may 
throw the machines out of step in a few seconds. The 
power to produce these impulses or oscillations comes 
naturally from the steam, and they are caused by the 
intermittent action of the engine governors, which in their 
efforts to adjust themselves to compensate for the speed 
variation cause a periodic delivery of steam. The delivery 
of steam by jerks keeps up the oscillation in the same 
manner as the pendulum of a clock is kept going. This 
trouble can be stopped in most cases by the use of a dash- 
pot to dampen the action of the governor. The ordinary 
dash-pot is а device well known to engine builders, and 
was used to prevent racing in engines long before the 


el operation of alternators was It is 
possible by its means to run the engine with closer 
full load than 


s ema of speed between no load an 
otherwise, altho the governor will not act so quickly, 
so that there will momentarily be a ter variation of 
apeed than if the dash-pot was not But riments 
have shown that the dampening effect need not be so 
great in ordinary cases as to impair the speed control 
seriously. The frequency of this variation seems to be 
affected by many conditions, such as the flywheel effect 
of the rotating masses on the engines, the period of the 
engine impulses, the synchronising power of the dynamo, 
and probably by the flywheel effect of any synchronous 
machinery driven by the current from the dynamos. 

The degree of retardation of the governors required for 
proper parallel operation must depend upon the combination 
of these effects, and is consequently difficult to predeter- 
mine. It will therefore generally be advisable to adjust 
the governors by experiment, and for this purpose engines 
should be fitted with adjustable dash-pots of ample siz», 
so that the governors may be retarded to any desired 
degree. The amount of retardation needed may be judged 
from the following example. 

Two 1,000-kw. 72-pole machines running at 100 revolu. 
tions per minute from horizontal engines, with cranks 
quartering, were found to oscillate badly at the rate of 
about 50 beats per minute when in parallel. The addition 
of dash-pots entirely cured the trouble. After the addi- 
tion of these dash-pote, when full load was suddenly 
thrown on, а period of about seven seconds elapsed before 
the governor reached ita final load porton. During this 
period the speed fell 3 per cent. and then increased again 
21 per cent., the full load speed being { per cent. lees than 
the no-load speed. This arrangement gave good parallel 
operation, and was adopted. 

There are, however, cases where a simple retarding 
device is not sufficient without seriously affecting the 
overnor of the engine. A Te form of dash-pot has 
eee greek y su -— bs g 80 d ys it г 

ost or very sudden changes, but ere 
ressure for an appreciable time, the length of which may 
6 varied by adjustment, the dash-pot allows an easy and 
rapid motion. Such dash.pots have been applied in cases 
where the conditions were such as to produce very serious 
trouble without them, and have produced absolute stability. 

Engines that are directly coupled to alternators that are 
to be run in parallel should be provided with means by 
which the speed may be adjusted within a small range 
without throttling while the engine is running. Such a 
device is very useful in bringing the machines together, 
while throwing them into el, when one machine is 
loaded and the other is idle. Without this it is necessary 
to throttle the steam for the engine without load to bring 
it to the speed of the loaded machine. This device is also 
very useful to divide the load between the machines, since, 
however carefully they may be adjusted, high temperatures 
or some other local conditions may throw them slightly out 
of adjustment. | 

i — 

New Zealand Electrical Syndicate. — A drawing for the 
redemption of £1,500 of the firsb mortgage debentures will take 
place ab the offices of the Company to-day ab 2,15 p.m. 
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ELECTRICAL ENGINEERS (R.E) IN. SOUTH 
AFRICA. 
(Concluded from page 68.) 


After arriving at Pretoria, the engineer-in-chief found 
quantities of electrical work for the corps, as all the forts 
which defend the town had been fitted up with various 
electrical apparatus, not only for electric lighting, but there 
vere signal signallin € and other wires, which 
req to be sorted, labelled, and their uses understood. 
The oil-engines which supplied the motive power for 
driving the dynamos had purposely been damaged by the 
Boers, and to be repaired and set to work. "The small 
and inefficient. searchlights which had been used by the 
Boers were replaced by а system of incandescent lamps 
placed so as to illuminate certain points which were llable 
to be threatened by the enemy during night attacks. 
This work at the forte, which was of a very interesting 
nature, was followed by teaching the ns how to use 
and maintain the electrical apparatus in working order. 
Other parties of our men were employed in fitting-up 
electrical lighting in various public buildings which served 
as supply stores, and in the large hospitals which were 
then being started inside and outside Pretoria. In some 
cases these new installations were worked from the public 
supply of the town, in other cases separate generatin 
machinery—+.¢c.,. steam-engines, dynamos, and systems o 
conductors—had to be put down for each job. e plant 
for this was made up from material found at or near 
Pretoria, most of which was in a damaged condition and had 
to be almost remade before it could be usefally employed. 
During this time, as the whole of the Rand district 
surrounding Johannesburg is supplied with electric light 
and power partly from a distant generating contre at Brak 
Pan, the Military Governor of Johannesburg asked for 
and obtained the services of Captain Leaf as his electrical 
adviser, and from time to time various works were super- 
vised by him and by other officers of the corps, so that the 
electrical plant of Johannesburg and district was gradually 
got into order. It will be interesting to those who have 
read Rider Haggard's novel, Jeas, to know that our 
camp at Pretoria was close to the site of Jess’s cottage. Ita 

ition was well chosen ; we had a stream of water handy 

r washing out our engines, and we were close to the 
railway and railway workshops. Thus, we were ina most 
convenient position for repairing the various pieces of 
apparatus that we were installing in the forts and public 
buildings. Amongst others, the Government printing 
works of Pretoria, worked by their owu electric generatin 
plant transmitting power to motors driving each set o 
printing machinery, was put in order and worked by us. 

Early in July the Electrical Engineers were several times 
called upon to extricate an engine which was proposed 
to be used to haul 12-ton 6in. quick-firing guns to various 

tions near Pretoria. This e and a was 
uled out of a drift almost in the middle of Pretoria, into 
which it had sunk in the course of an experimental run. 
A few days later, after the driver of this engine had placed 
the gun in position near Deerdepoort, he took his engine 
down to a spruit in order to up his water-tanks, but 
approached too closely to the soft ground, so that the 
engine turned over on its side and could not be got out 
until we were sent for. Great praise is due to Captain 
Lloyd and Captain Leaf and the detachment e on 
this work, which was carried on throughout the night. 
The way in which the Electrical Engineers handled the 
engines and gun made it evident to the officer command- 
ing the artillery that the Electrical Engineers were so 
capable that he placed the engine and the two guns 
in their charge, and the subsequent work of placing 
these—the heavisst ever taken into the field— 
was carried out by officers and men belonging to 
the co On July 24 a 6in. quick-firing gun, weighing 
with its carriage 124 tons, was hauled to the top of Q 
Kop, seven miles to the west of Pretoria, and 1,300ft. 
above it. The average slope up which the was hauled 
was lin 10, but there were some parta of it which were 
steeper. On Aug. 1 а similar gun was hauled up a slope 
averaging 1 in 6, and in some places 1 in 5, to a 


redoubt on the top of this hill, about five miles east of 
the town. A fow days later two large traction engines 
belonging to the director of steam rb were put 
under our charge, under the officers of the Elec 
Engineers, and with these and the other three engines, 
making five traction engines, а г daily service was 
organised, and stores of every description were rted 
to various points, chiefly to the westward of Pretoria, the 
longest run being to Commando Nek, 26 miles distant, 
where a depót was formed for flying columns, The service 
on this road lasted for many weeks—in fact, up to the 
time the corps started for 5 was carried out 
without any mishap or loss, alt ough during the whole of 
the time the line was threatened by the Boers, and we 
were informed that sniping frequentiy went on, but as far 
as wo were concerned no one was hit. A new system of 
escorts was adopted ; sufficient men to form two or more 
escorts being put under the command of the officers of the 
corps and encamped with us. The anxieties connected with 
this service were greatly reduced by an excellent system of 

ing the position of the trains, which was introduced 
by Captain Lloyd. 

Early in June a part of the detachment left at Bloem- 
es a under Lieutenant boa pn Мр ана 
the el hs repairing telegraphs and erecting new 
lines. They trekked the whole journey from Bloemfontein 
to Pretoria, only arriving at Pretoria towards the end of 
July. After their arrival at Pretoria Lieutenant Stubbe's 

ty were employed for some time on new telephone 
ines connecting the forts with the town, and later on took 
another party down westwards to Standerton. Towards 
the latter part of August a party of Electrical Engineers, 
under Captain Lloyd, were sent up to Brugspruit with a 
set of searchlight apparatus and accessories, which was 
erected, and the light shown from the top of the shaft of a 
colliery near Brugspruit Station, the dynamo driven 
from the mine engine. ‘Captain Lloyd returned to Pretoria 
and left the detachment for some weeks under the 
command of Lieutenant Bigg, and there is no doubt 
that the presence of this searchlight greatly reduced 
the liability of night attacks from a strong commando 
under Erasmus, which threatened the 
Delagoa Bay Railway at this point. On Sept. 4, 
one of the engines, with dynamo and 16 arc ga, 
were taken down to Machadodorp by Captain 
and a small party of Electrical Engineers, and at this 
point an installation was erected to supply light to 
the various running sheds and loading stages, as at that 
time convoys which supplied three columns with food had 
here to be loaded. On Aug. 51 Sergeant-Major Brown, 
R.E, апа Corporal Dalton were attached to Lord 
Kitchener's staff to use their bicycles and field telephones 
as required at the front. Up to the time of the arrival at 
Pretoria, as the officers and sappers were constantly 
employed on railway. work, little opportunity was given 
for the sappers to use the bicycles; but after arrival at 
Pretoria they proved to be of the greatest value, for as the 
work at the forts and buildings was scattered over a lar 
area it necessitated the officers and men moving rapidly 
from point to point, and the whole of the bicycles were in 
fall use, во by their aid the 20 men who rode them were 
almost doubled in value. 

On Sept. 17 the writer, accompanied by Captain Leaf, 
was sent down by Lord Roberts to the low country to 
the east of Machadodorp, in order to report whether 
any of the traction engines could be efficiently used 
there. At this time Captain Bain also came down to 
Waterfal Onder in charge of the rallway telephone work, 
and Lieutenant O'Shaughnessy was in command of the 
more advanced telegraph work near Koomati Poort. 
Early in October Colonel Crompton was ordered to 

d by Lord Roberts, in order that his recent expe- 
rience might be utilised in designing traction engines for 
military purposes. Captain Lloyd reassumed command. 
From this date the work went on uninterruptedly until 
the later end of October. The unit by this time was in a 
very scattered condition, the large number of jobs being 
carried out all over the Transvaal and Orange River 
Colonies demanding small detachments at various places. 
It was whilst in charge of his Standerton detachment that 
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Lieutenant Stubbs so nearly lost his life. His duties 
necessitated а journey by rail on a line known to be 


threatened by the enemy. At a point on the line near 
Viaklaagte, a few miles north of Standerton, something 


was observed on the line which looked rather like dynamite. 


Lieutenant Stubbs went forward to examine, and was 
immediately fired on by a large party of Boers concealed 
about 300ft. off. Trying to regain the engine, he was hit 


again and again, until at last he rolled into the ditch by 
the side of the line. 


then blown up and burnt. 
returned to England and, I believe, is doing well. 


Preas, he has been recommended for the Victoria Cross 
Towards the end of October orders were received from 


the engineer-in-chief to concentrate the unit and hand over 
the majority of the stores so as to be ready to move home- 
The various detach- 


wards on receipt of further orders. 
ments were gradually collected, and on Oct. 25, exactly 


four months since they arrived in Pretoria, the unit 
Seven men were left 
behind in Pretoria to take their discharge there ; four of 
these had been given civilian employment under the 

Government, and three were taken up 
by private employment on the Rand. A 48 hours’ 


steamed south for Bloemfontein. 


Imperial Military 


journey took us to Bloemfontein, where we completed 
the handing over of equipment and packing 
final departure. But even during this time the handy 
man” was not allowed to be idle. 


lation at the hospital there. He also had to report on the 
future lighting of the railway depót at Bloemfontein from 
the new town central station. 
to move south finally for Cape Town been received, it is 
probable that the men would atill be discovering fresh jobs 
to turn their hands to. 

Yet one more check was met ere the unit finally arrived 
at Cape Town. No transport was absolutely ready, and 
80, to avoid the possibility of the hardened and fierce 
warriors striking terror into the hearts of the peaceful 
inhabitants of Cape Town, the bloodthirsty Electrical 
Engineers were kept for three days in the safe camp of 
Stellenbosch, and not until Saturday, Nov. 17, did they 
reach the port, where the train took them right alongside 
the “Norham Castle.” After an uneventful and extra- 
ordinarily fine passage the ship was brought alongside the 
quay at Southampton on the evening of Dec. 6. | 

In concluding his lecture, Colonel Crompton pointed ou 
that the work done by the Electrica] Engineers Volunteers 
was not of the blood-and-thunder style, but was much 
more in the nature of carrying out the useful and necessary 
work they were intended to do. They went out to do 
services that their training in civil life best fitted them for, 
and they dropped into those positions very comfortably. 
It was not for them to speak of the dangers they 
eneountered, but the Boers were always there, and enteric 
fever, of course, was very much about. They had lost 
some men by fever, he regretted to say, but it was due to 
the intelligence of the engineers themselves and to the 
care of the officers that their losses were so surprisingly 
small—smaller than any corps that went out to South 
Africa. The men strictly obeyed orders as to what they 
should do to prevent sickness, and he believed that it was 
to the excellence of these arrangements that they owed 
their safety. 

Prof. JOHN PERRY, who occupied the chair, in proposing 
a vote of thanks to Colonel Crompton for his lecture, said 
he had heard five different accounts of the fight at 
Leuwspruit, but not one of them was like that given b 
Colonel Crompton that night, for he had not made half 
enough of it. He (Prof. Perry) could assure them it 
. was the liveliest time on record experienced by any of our 

men in South Africa. It was unnecessary to say any 
more. What he had said at the reception at the Covent 
Garden Opera House entirely covered the ground, and he 
had to announce that the Council had decided to issue to 
each member of the Electrical Engineers а copy of the 


The train was captured, and all not 
killed or wounded were taken prisoners. The train was 
Lieutenant Stubbs has now 
You 


will all be glad to hear that, according to reports in the 


for our 
Six to eight miles of 
telephone line connecting outlying camps were laid under 


Captain Bain's direction, whilst Captain Lloyd was sent 
off to Norvals Pont to report on an electric light instal- 


Had not orders for the unit 


for the 


short address he gave on that occasion on vellum paper, 
with the seal of the Institution affixed. 

A hearty vote of thanks was then accorded Colonel 
Crompton. 

Mr. ALEXANDER SIEMENS proposed the following reso- 
lution: ‘ That the Institution of Electrical Engineers offers 
the most cordial congratulations to the members of the 
Electrical Engineers (Royal Engineers) Volunteers forming 
the Electrical Engineer unit of the South African Army, 
upon the patriotic devotion that they have shown in placing 
themselves and their technical skill at the service of their 
country, and upon the successful termination of their 
arduous and self-denying labours during nine months of 
active service in the field.” No words of his, he said, 
could support that resolution better than the lecture they 
had just heard, but he agreed that Colonel Crompton had 
given much too mild an account of the hardships endured, 
the skili shown, and the work carried out by the Electrical 
Engineers Volunteers in South Africa. 

Mr. HIRST, in seconding the resolution, said that at the 
beginning of this war they all thought that the over- 
whelming weight of this Empire would quickly crush all 
resistance out of their foes. But the ion "pier with 
which they started this war gave them — the Electrical Engi- 
neers—a chance of showing what excellent organisation 
could do. At the present time they were all anxious that 
this war should be finished, that they might start that 
bigger battle for the industrial supremacy of this сову 
In tbe future he thought electrical engineers would be 
looked upon as the leaders of the nation. On account of 
the work they had done in South Africa, they were singled 
out—hall marked, he might say—for the rest of their 
lives for all the important and remunerative positions that 
the science of electricity was bringing forth, and it was 
their duty to try and help them to get these positions of 
honour, not only for what they had done, but also for the 
glory and prestige chey had shed on this Institution. 

The motion was carried with acclamation. 

Prof. PERRY thought that those members of the Institu- 
tion who happened to be employers onght to remember 
that some members of the South African detachment 
of the Electrical Engineers Volunteers might be out of 
employment. 

Mr. J. W. Swan then proposed : “ That the Institution of 
Electrical Engineers desires to express its deep sorrow with, 
and tender its heartfelt sympathy to, the relatives of the 
four men of the Electrical Engineers Volunteers who lost 
their lives in South Africa.” 

Sir Henry C. MANCE seconded the resolution, which 
was carried unanimously. 

The proceedings then terminated. 


THE USE OF ALUMINIUM AS AN ELECTRICAL 
CONDUCTOR. 


On Thursday last week, Mr. John C. B. Kershaw, F.I.C., 
read a paper on this subject before the Institution of 
Electrical Engineers. In the introduction he says that the 
high price to which copper has been forced in recent years 
by a combination of natural and artificial causes—a com- 
bination which it is unnecessary to discuss in his paper— 
has led to a renewed interest in aluminium as a substitute 
for copper in electrical power transmission schemes. Ten 
years ago the price of aluminium was 8s. 4d. per pound, 
and its use as a substitute for copper for electrical purposes 
(even with the latter metal at 880 per ton) was therefore 
economically impossible. It is only within the last few 
years that the improvements in the process of manufacture, 
in their relation to the quality and price of the metal 
produced, have brought aluminium within the practical 
range of the electrical engineer as a substitute for copper. 
Whereas ip 1891 the production in metric tons of 2,2041, 
was 255, the price being 6s. 3d. per pound in the U.S.A., 
the production in 1899 was estimated at 5,000 tons, the price 
having fallen to 1s. 4d. per pound. In comparing the 
price of aluminium with that of copper when used for 
conductíng purposes, it is necessary to make allowance 
ct that the specific gravity of aluminium is 
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rather less than one-third that of co 
conductivity for wires of equal sectional area is only from 
50 to 68 per cent. that of the more common metal The 
following formula is useful for cal the relative 
prices of equal lengths of bare conductors of the two 


metals of equal electrical capacity : Sx Pxc In this S, 


sxpxC 
P, and C represent the specific gravity, price, and con- 
ductivity of copper, while s, p, and c represent the corre- 
sponding values for aluminium. Taking the most reliable 
values for the physical constants of the two metals—viz., 


8=8 93, C=100, Р = 891 per ton; s=2'68, c=59, and 
p= 8884 per ton—we obtain this result: A 1605 — 
$e, £798 expended upon copper will equal £1,000 
expended upon aluminium. Aluminium 1 therefore 
the dearer metal; but special rates are offered where 
large quantities are taken. In the United States large 
quantities of the new metal bave been sold at $155 per 
ton. Using the formula as before, the cóst ratio for con- 
ductors of equal length and equal carrying capacity 

Cu 1, 335 
becomes A] 1.000 and copper is seen to be the more 
costly material. 

In America at present there is no talk of usin 
aluminium for insulated conductors, the ter sectio 
area of the metal for equal carry ing capacity (1:68 : 1:00) 
rende it impossible to use it for such covered con- 
ductors until it has fallen to a much lower price relative 
to copper. Among the bare aluminium transmission lines 

y completed on the other side of the Atlantic are 
those at the Niagara Falls, those of the Hartford Electric 
Light and Power Company, the Snoqualmie Falls Power 
Company, the Blue es Power Company, and the 
Telluride Power Company. This last-named company 
generates current at Provo, in Utah, and distributes it 
over an 80-mile circuit to the mines at Mercur and at 
Tintic ; 2,000 b.p. was originally transmitted at 40,000 
volta, but plans for increasing this amount of power are 
being proceeded witb, and it is intended later to use a 
pressure of 60,000 volts. In this country the Northallerton 
Electric Lighting Company have four miles, and the British 
Aluminium Company, at their Foyers works, have »everal 
miles of aluminium in use for various purposes ; and the 
Post Office authorities are making experimental trials of 
the metal for long-distance telephonic communication. 

On the question of the durability of aluminium and other 
metals under atmospheric exposure, in order to obtain 
independent and reliable figures concerning the effects of 
exposure upon aluminium, the writer has, since October, 
1899, been carrying out two series ot observation in the 
North of England. The samples of aluminium used are in 
. rod and wire form, and were kindly placed in the writer’s 

hands by Messrs, T. Bolton and Sons, of Oak-Amore Wire. 
works, and by the British Aluminium Company. The 
methods of obarva don adopted in the experiments were 
these: The rods and wire were cut into Aft. lengths, and 
were mounted upon glass insulators in two frames, so that 
their position was parallel one to the other, and horizontal 
with regard to the ground. Each length of wire was 
carefully marked and weighed before commencing the 
exposure, and the weights recorded. The one frame with 
its nine insulated sample wires was exposed upon the roof 
of & building in St. Helens, Lancashire, from Oct. 11, 
1899, to Aug. 23, 1900; and the second frame was 
similarly exposed at Waterloo, Lancashire, for the same 
period of 10 months. St. Helens is now singularly free 
from chlorine and hydrochloric acid gases. Waterloo is on 
the Mersey, six miles north of Liverpool, and its atmo- 
here is that of an ordinary West-Country seaside town 
us much sand. At the end of the 10 months the wires 
were removed from the frames, cleaned from the soot 
and dirt of all kinds which had accumulated upon 
them, and after thoroughly air-drying were reweighed. 
"They were found to bave nearly all gained in weight during 
the 10 months exposure, the gain varying from nil po 
'85 per cent. on the weight of the original wire. The 
majority were badly pitted, and dirt had settled in their 
corrosions, and could not be removed by scrubbing. One 


, and that its 


wire showed a gain in weight of :27 pe cent., another ‘51, 
another 54, and two ‘83 per cent. e weights of these 
aluminium rods and wires were, however, of very little use 
in determining how far they had suffered by the exposure. 
Two samples of aluminiam wire were, therefore, submitted 
to conductivity and tensile strength tests with this result: 
The conductivity of the original wire was 61:3, after 

at Waterloo it was 51:4, and at St. Helens 46:6, 
The tensile strength of the original wire was 12:16 tons 
per square inch, but after exposure at Waterloo it was 12:96, 
and at St. Helens 11:15. 

The following figures were sent to the writer with 
regard to the conductivity of the aluminium wire 
supplied for electrical purposes. A rod composed of 
98 vo 99] per cent. aluminium had a conductivity of 
60 to 62 per cent. that of copper, and a tensile strength 
of 16 to 18 tons per square inch; a wire of 99 per 
cent. aluminium, 65 per cent, that of copper and 13 to 16 
tons per square inch ; anda wire of 99 per cent. aluminium, 
1 per cent. Fe, 62 per cent. that of copper, and 16 to 18 
tons per square inch. In the cases of samples 2 and 3, 
however, it was found that in place of conductivities of 
65 and 62 per cent., they only possessed conductivities of 
51 per cent. and 54 per cent. respectively. Pare aluminium, 
however, has a conductivity 63 per cent. that of copper, 
and the low conductivity of these samples can only be 
explained by the presence of iron, or other metals, intro- 
duced to increase their strength. 

Turning to the teste again, both at Waterloo and at St. 
Helens the galvanised iron wires lost in weight, the losses 
in the latter case being serious, and amoun to 1°44 and 
2:13 per cent. of the original weight of the wires. In this 
case almost the whole of the zinc had been dissolved away 
by the action of the acid gases, and the exposed iron was 
badly oxidised. The two Waterloo samples were, on the 
other hand, bright and clean, and to the eye did not appear 
to have suffered. It is, perhaps, un to found any 
general conclusions upon tho results of these observations, 
since they refer to two districts only. It would, of course, 
be interesting to have similar series of observations estab- 
lished in London and in one or more of our large cities 
with a manufacturing population, say Manchester, Glasgow, 
or Sheffield; but at the moment the writer is unable to 
establish these. The investigation, however, proves that 
the aluminium wires at present sold for conducting pur- 
poses in this country are not perfectly resistant to 
atmospheric corrosion, and that in the atmosphere of 
a town where sulphurous acid gas exists as an 
impurity in the air the metal is very badly attacked. 
Though St. Helens is certainly an exceptional town, 16 is 
probable that in any large town burning a large amount of 
coal, either for domestic or for manufacturing purposes, the 
atmospheric conditions will approach those obtaining there, 
and that the various metals will be attacked to a somewhat 
similar degree. Under such conditions all metals used for 
overhead conductors are subject io attack, and aluminium 
is unsuitable for use, owing to the pitting which occurs. 
In such towns it is advisable to use copper for all overhead 
wires, and the proposal to use aluminium, especially for 
overhead trolley lines, must be condemned. country 
districts or in small towns, where the impurities present in 
the air are reduced to a minimum, all metals experimented 
with seem to be fairly durable, but the slight piteing of 
aluminium which occure—even in such an atmosphere— 
may prove serious ; for by allowing the lodgment of small 
particles of foreign matter it may in time lead to the 
disintegration of the whole mass of metal. Upon this 
point the researches of Ditte are important. The obser- 
vations are being continued at the two localities named, 
and ор a future occasion the author hopes he may have 
the pleasure of presenting further figures on this subject 
for consideration. 


. Discussion. 


The President opened the discussion by remarking that he had 
heard that Lord Kelvin was making some pretty large experiments 


ао Foyers in Scotland, on this interesting subject. 


Mr. J. Gavey said that for the last 12 months or so the Post 
Office authorities had had under consideration the desirability of 
carrying out certain experiments with aluminium wire. The reason 
why they had been deferred for во long was that there had been 
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a difficulty in obtaining a suitable soldered joint Now, however, 
in order to carry oub the experiments, they had arranged to cut 
the wire in long lengths. Some 20 miles of line had been erected. 
Some 15 miles of this were in the Pottery district, near Hanley. so 
that a severe tesb as regarded corrosion might be had. The wire 
handled very well, but be must say that the first experimente had 
not been very promising. The wire was put up early in December, 
aud within about a fortnight a heavy gale of wind blew over 
the country, and there were something like eight or ten breaks in 
the spans that were erected. The wire weighed 751Ь. to the mile, 
the strain working oub ab 12°48 tons per square inch section. He 
did nob want to make too much of this failure, for perhaps it wae 
a little too early to come to any conclusion upon the subject. In 
this particular case there might have been parts of the wire either 
very much crystallised or different in character from the remainder 
of the line. Carrying back their experience to the use of hard- 
drawn copper wire, they meb with considerable difficulties in 
obtaining exactly the quality of wire they wanted. The English 
manufacturers, however, came to the front and did succeed in 
meeting the requiremente of the Post Office, and in the same way, 
he believed, manufacturers of aluminium wire, when a little 
more ex 
success. Other trials of aluminium wire had also not proved very 
ped ; 

acific 


hone purposes. The line, however, had 


aluminium wire for 
reaks to those experienced in the Post 


been subject to similar 
Office trials. · 

Mr. J. Swinburne thought that in the 
was one very important point nob very fully dealt with, and thab 
was as to tbe purity of aluminium. His experience was 
TT аа proportion of any foreign metal in aluminium would 
probably lower the conductivity, and consequently throw the price 
ratio wrong. A very little purification, on the other hand, would 
probably prevent corrosion. 
ound in aluminium were sodium (which was the worst of all), 
iron, and silicon. Aluminium was continuously being improved, 
апа considerable псе таз was being made as regarded part ; 
The next difficulty, which bad already been referred to by r. 
Gavey, was the question of soldering. Nearly all the aluminium 
alloys were unstable, and if an equal proportion of each were used 
the result was very curious—the metal would probably crumble 
to pleoes without peng touched. Ib was easy enough to solder 
aluminium, but the difficulty was that it did not last. His opinion 
was that as aluminium alloy was unstable when it con 
large quantity of aluminium, a eolder which generally had some 


other metal than aluminium in it must have between ib and the 


aluminium a surface or layer of alloy which was unstable, The 
author had said that aluminium was hopeless for insulated con- 
ductore, but in that he could not agree. In the near future, he 
thought, aluminium might be extremely important in covered 
(insulated) conductors in large engineering schemes. 


Mr. Kershaw said he would send what he had to say in reply to 


Mr. McMillan for publication in the Journal. 


GLASGOW SECTION OF THE INSTITUTION OF 
ELECTRICAL ENGINEERS. 


At the meeting of this section held on the 9th inst., Mr. 
R. F. Yorke read some practical notes on water power for 
electrical purposes. The first division of the paper is 
given to the means by which mechanical energy is obtained 
from water. The author deals first with waterwheels, 
which he points out have a somewhat limited use, end, as 
a rule a low efficiency, and afterwards with turbines. 
These latter he divides into the two usual classes—i.e., 
impulse and pressure turbines. Не recommends the Pelton 
wheel as the simplest and cheapest form of turbine when 
the supply of water is regular and the load fairly constant. 
These wheels are also of particular service when high falls 
of water have to be dealt witb. When speaking of the 
Vortex type of turbine, which was first devised by Prof. 
James Thomson, the author referred to one turbine work- 
ing in an 80ft. head which has done good work for the 
last 42 years. When using this class, it is usually 
possible to have the dynamo directly coupled on to the 
turbine shaft. It is important however, for obtaining 
a regular speed that the head on the turbine should be 
constant. hen a conatant speed independent of the 
head is required, Mr. Yorke recommends the Jonval type. 
He quotes an instance at Chevrer, where the turbines of 
this type have been so successfully designed that they 
have been able to maintain a constant speed of 80 revolu. 
tions with as large a variation of head as 50 per cent. 
Asa contrast to this, the author quotes a case in which 
a 20 per cent. reduction of head rendered the turbine 
quite useless. In the section of the paper devoted to 


perience had been obtained, would meet with similar 


He had had a conversation with the president of the 

elegraph and Telephone Company the other day, who 

told him that that company ad arranged a considerable length of 
e 


per before them there 


that a 


The three general impurities to be 


ned а 


details in the equipment of turbines а useful hint is 
given that suction pipes should not be laid on the incline 
owing to air collecting in them, which is apt to destroy 
the vacuum. He recommends instead that if a vertical 
drop into а tail race cannot be obtained, the suction 
pipe should be laid at first horizontally and then vertically 
downwards. The intakes for water-power schemes, which 
utilise mountain streams, have to be carefully arranged 
to prevent débris being carried into the pipes after heavy 
rains or daring the melting of snow. To avoid this, 
the author recommends what he calls the level tank 
system. With this a dam is constructed in the usual way 
to collect the water coming down the burn, and a 
small subsidiary tank is constructed on a level with the 
dam. A large pipe, protected by a coarse strainer, is then 
taken from the main dam into this tank, which passes only 
the actual quantity of water required for the turbine. The 
slow velocity of the water in this pipe and in the tank then 
allows any sand or débris to be deposited. The author's 
division of water-power schemes into three groups is made 
on the double ground of the financial resulta to be expected 
and the quantity of water available. The first of these 
comprises those water-power undertakings which have 
obviously an insufficient supply at frequent intervals, and 
which it would cost a large amount to develop. The next 
division contains those schemes which by careful design 
might repay the outlay required to develop them, while the 
third clause contains those places in which the local con- 
ditions are so extremely favourable that an obvious advan- 
tage is to be gained. As the author points out, all depends 
upon the capital outlay required, as if the first cost is not 
to be great, water power is superior to any other as the 
means of driving electrical machinery. ith automatic 
lubrieations of the dynamos and also of the turbine 
bearings, the author contends there is no reason why a 
water-power plant should not be left to run all night 
without attendance. "This is actually being done in certain 
installations under his charge, and he proposes that the 
dynamos should be used to charge accumulators during 
the night, which on discharge can work motor circuits 
during the day. The accumulators in this case are kept in 
good condition by being thoroughly well used. He also 
conslders that the lifetime of the same is enhanced by 
charging it half rate. One has to take exception to the 
author's general remarks to the effect that in Scotland up 
to the present time there is not a single instance of water 
power being used on а large scale for the purpose of 
electric generation and transmission. While at the Falls 
of Foyers no power is being. transmitted, the generation 
system is оп a "cale which will compare with water-power 
eystems abroad. He concludes by pointing out that a 
number of urban district councils in Scotland could well be 
supplied with electric lighting and water-power installations 
which would give more economical results than if steam- 
engines were employed. In an appendix to the 
paper Mr. Yorke gives some valuable formule on the 
design of lades for conveying water for power purposes 
when the quantity required varles between predetermined 
limits. These, and the data concerning horse-power with 
a given quantity and head, and also the sizes of the iron 
pipes required, will be found exceedingly useful for 
reference. - 


Disoussion. 


Mr. William MoWhirter, in opening the discussion, said he was 
afraid there was very little to discuas, and were he to say what he 
felt inclined to say, he was afraid ib would perhaps be displeasing 
alike to the author of the - paper and the meeting. It was very 
natural for anyone who had the Proceedings of the Institution ab 
hand to turn back for a few years, and doing this he had been led 
to read a very admirable paper on turbines in the volume of the 
Proceedings for 1896 In this paper every aspecb of the very 
important queetion of turbines was entered into. In going over 
this paper, it had occurred to him that, seeing so many of the 
members of the local section of the Institution were young men, 
id would be a very good thing for them to ask the parent Institu- 
tion to supply their section with a full seb of the Proceedings, 
to be readily accessible to all the members and associate 
members of the Glasgow section. Anyone who had anything 
to do with turbines must have come to the conclusion 
that the turbine invented by Sir James Thomson in 1850 
or 1851 wás & most perfect machine. With regard to the 


question of pipes referred to by Mr. Yorke, of course everybody 
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knew that they were a very important factor in any warar ponor 
scheme, and were very often neglected or misundere . А 

‘paper read by Mr. Gale, of Glasgow, before the Institute of Engi- 
neers and Shipbuilders some time ago showed that, nob in the last, 
bub in the former scheme for bringing a water supply to Glasgow 
from Loch Katrine, the formula used had been altogether out; and 
those who wished to go into calculating the dimensions, etc., for 
water schemes would do well to refer to thab very excellent paper. 
Concluding, the speaker said he had no doubt ab all that in the 
course of the next generation water would be a very important 
factor, and ib would receive from electrical engineers that attention 
which it had nob yet received. 

Mr. Ritohie (Edinburgh), on the invitation of the chairman, 
said he had listened with pleasure to Mr. Yorke's paper, and as a 
manufacturer of turbines he was naturally interested in the develop- 
ment of water power. There was no one better qualified to treat 
the matter well in all its bearings than Mr. Yorke, and he believed 
no obher electrical engineer in Scotland had installed so many 
waber-power plante for эсш roan many of which were of 
considerable size, Mr. Yorke spoken on the subjecb very 

erally, and he should have liked him to have given them & 
ttle more detail in connection with the running of water.power 
machinery, for the benefit more especially of the younger members 
of the Institution, who might have some difficulty in grasping 
principles involved in the application of turbines to electric 
lighting. In der. to suction pipes for turbines, Mr. Yorke 
stated (аһ pipe laid on a slope was a failure in maintaining а 
good vacuum, and this he had proved, and he thought Mr. Yorke'a 
theory of the air bubbles to be thecorrectand generally accepted one. 
He did nob agree with Mr. Yorke in regard to governing turbines, 
thinking that every turbine ought to be fitted with a governor. 
Great improvements had been made in governors of late, and one 
of the most improved forms of governing turbines had been at 
work for the last two months night and day without attention, 
driving a dynamo for lighting, heating, cooking, etc. The varia- 
tions of load were considerable, but still there was a very small 
СБ rise or fall in the voltage. Mr. Yorke had said there 
were no © transmission plante in this country, and when com- 
ed with those on the Continent and elsewhere, that was brue. 
he largest was in Ireland, where at Milford, on the River Barrow, 
there were two 50-h.p. and one 80-h. p. turbines at work generating 
alternating current at 2,500 volte, which was sent into the town of 
Carlow, 54 miles distant, where it was used for lighting and also 
for motors in several small industries. People were now waking 
up to the facb that even in this country there was some prospect 
of useful work being gob on а large scale from water power. As 
Mr. Yorke was so well acquainted with the West of Scotland, the 
district of greatest rainfall, he was somewhat disappointed that he 
was nob able to eulighten them on the prospects there for the 
utilisation of water power on a large scale. On the Ochils, near 
Stirling, there was a Girard turbine working under a head of 
860ft.. and at Brora, in Sutherlandshire, there was a Pelton wheel 
. 950ft. head, and these were only samples of what 
might be done all over the North and West of Scotland. 

Mr. G. T. Blackwood Murray, B.86.,, thought the author had 
brought forward some very interesting points. Hoe did nob think 
that for long suction pipes the plan sug by Mr. Yorke— 
namely, of taking them out horizontally and then vertically down- 
wards—would always be found satisfactory. Although the air 

` given out by the water due to the reduction of pressure below 
atmosphere would be carried along the level portion, ib would 
almost certainly lodge just where the bend down occurred, as the 
speed on the air bells upwards in the vertical portion would be 
greater than the down velocity of the water, unless this latter 
were made fairly high by reducing the rection of the vertical 
pipes. From experiments he had found that for every size and 
slope of pipe there was a certain speed ab which bells of air 
travelled along the pipe. Ib was evident, of course, that unless 
the speed of the water in the pipe be greater than this s the 
air would nob be carried forward and discharged, but would lodge 
or travel back. Asan instance of this, Mr. Murray quoted a case 
in which they put down a siphon to provido an au vii supply 
do a power plant which had, he thought, some novel and interest. 
ing feabures. It would be bebter understood by a reference to the 


DM A Ая Pipe 


accompanying sketch. From the inlet, A, to the outlev, B, the 
length of the pipe was 480 yards. The siphon was ordinary 
4in. cast-iron ph „ and was designed to pass nine cubic feet ре 
minute. The fall from the inlet to the outlet was 16fr. The 
loss by friction amounted to 6ft. The line A D indicated the 
лае mean. The height of the highest part of the siphon 
above the hydraulic mean was 20ft. Ab the outlet of the siphon 
they passed the whole of the water through а simple form of 
ejector or water · jed air-pump. To work this jet pump they had 
a head of 10ft., as would be seen by reference to the diagram. 
The ''vena contracta " of the pump was 9in, diameter, and the 
pump gave them a suction of 2lin. of mercury, or equal to 24ft. 
of water. From the jet pump a Jin. pipe was led to an air vessel 


fixed on the highest part of the siphon, and the pump proved far 
more than sufficient to pump out all the air, either exoluded by 
the water or leaking into the siphon. As a matter of fact, they 
several times leb in a large quantity of air into the siphon, buc in 
а very few minutes the pump had cleared it out, and was workin 
with almost solid water in the Jin. pipe. With the pump out o 
action the siphon would only run about five hours; with the pump 
in action it ran two days, and then stopper On investigating the 
cause, ib occurred to them that the near у flat part of the siphon 
between C and E had not sufficiente elope to ensure air bells 
generated in that part returning to the air vessel. This suppoei- 
tion they confirmed by experiment. То overcome this difficulty, 
an auxiliary air-pipe was led from E and connected on to the 
other air-pipe near C. All trouble then vanished. The siphon 
worked continuously without a hitch. He thought that in 
many instances where it was at all important to get the full 
effect. of the suction, it would be well worth the engineer's 
while to fib on а small jet pump, such as was used to keep the 
rero a olear of air and ensure the highest wor efficiency. 
As to Mr. MeWhirter's remarks on governing, he would point oub 
that the problem was a far more difficult question than thab of 
simply moving the guide blades. 'There was the momentum of 
the whole mass of water driving the turbine to be checked, and if 
this were attempted too rapidly, hunting was the result. 

Mr. W. A Chamen asked if Mr. Yorke would be good enough 
to explain in his reply whether the turbines ab Chevres maintained 
their load even with so large a variation in the head as 50 per cenb. 
He also asked why, if the air bubbles destroyed the vacuum with 
an inclined suction pipe, they did not acb in the same way with a 
vertical suction pp With regard particularly to the question of 
governing as applied to turbines used for private bouse installa- 
tions, he descri the turbine and dynamo plant put down ab 
Braemore, Roes-shire, for the late Sir Jonn Fowler. The head of 
water available was about 200ft., being obtained from a reservoir 
away up the side of the mountain right above the house. The 
turbines were fixed in part of the kitchen premises of the house 
itself. They were of Meesrs. Gilkes's make, and of the Vortex type, 
three in number, each being of 12 h.p., and running аб a speed of 
1.200 revolutions per minute, and each being coupled direct to a 
Crompton dynamo. The governing was managed ч a Willans 
electric governor, consisting of a shunt solenoid working a water 
relay, which controlled the supply to a powerful уе таш, 
arranged so as to open and close the guide blades of the turbine, 
an operation requiring a considerable amount of power. No 
accumulators were used, and the governing proved extremely suc- 
cesefal. There being no accumulators, a novel device in the sha 
of an alarm olock, arranged to open the connection to a hydraulic 
cylinder working a sluice valve, was fitted at night-time. When 
the desired time arrived, the clock turned on the water to the 
cylinder, which, however, was only allowed to pass very slowly 
through a small-bore cock and pipe so as to ensure a very ual 
shutting down of the plant, glving notice by the dimming of the 
light to any persons who might be about that the supply would 
absolutely cesse within about а quarter of an hour, thus giving 
them time to be fully prepared before the final extinction. 

Mr. J. M. Munro considered that the moet striking feature of 
the paper—as of water-power plant— was its simplicity. The 
author's praiseworthy alm evidently had been to encourage even 
the youngest of his audience by a relation of the simple, not to 
say obvious, maxims which guided much not unsuccessful practice 
in water-power engineering in this country. One could have 
wished, however, for more definiteness in the numerous asides 
referring to the author’s own experience. Some of these were 
interesting and useful but less so than if figures had been 
furnished. In dealing with calculations regarding the best size 
of pipe, Mr. Yorke recommended a certain velocity of flow in the 
pipe. There were places where it would pay to greatly exceed the 
recommended velocity ; there were placea where its adoption would 
ruin the scheme. The method ued in some offices was this: A 
diagram was prepared once for all from the familiar formula, 
which diagram showed at a glance the loss of head per yard with 
any ordinary quantity of water and size of pipe. With this it was 
easy bo compare coete and loeses and rapidly to select the right 
pipe. Some such diagram would have been a useful addition to 
the paper, and quite in keeping with ita В The author had 
had much experience of suction pipes. Perhaps in his reply he 
would say what was his opinion as to the advantage of gradually 
widening the lower end of such tubes so as to reduce the velocity 
of exit. Thab had been recommended by some engineers, but more 
figures of actual trial were wanted. "The opened soda-water bottle 
eerved very well Mr. Yorke's purposes of illustrating how bubbles 
of air were given off under the reduced pressure in the suction pipe. 
Doubtless Mr. Yorke had records of pressures in suction pipes as 
ascertained by gauges ab several pointe under various working 
conditions. In this matter, as in so many others in his paper, a 
few figures would have been a useful addition to the statements 
made. The opinions which Mr. Yorke had given, however, were 
valuable. 

Mr. M. B. Field remarked on the absence of figures in the 
paper, euch as would be of service to electrical engineers 
generally. 

Mr. George A. Clarke, speaking at the request of the chairman, 
said that in the subject before them there was ample opportunity 
for engineers, especially electrical engineers, to get a little farther 
ahead than they were. Hethought Mr. Yorke had not given them 
any information as to what could be done in the way of compound- 
ing dynamoa wben the water was а good bit away from the house. 
He thought if Mr. Yorke had given them more particulars regard- 
ing what he had done in getting over the great number of diffi- 
culties which always cropped up in water jobs, instead of giving 
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them so much анан € with regard to waberwheels and 
turbines, the paper have been very much more useful. 


Mr. Yorke, in reply, thanked the members for the kind manner 
in which had received his paper, and he thought all would 
е а e discussion had been а most interesting one. Мг. 
cWhirter was inclined to doubt that it was possible to run an 
electric light installation working under the continuous system 
described in the paper, but he could only reply that such a syetem 

was and had been in use for a b number of үе оше 
of the troubles anticipated by Mr. McWhirter having arisen. Ib 
musb be pointed out, however, that when a chargiug current 
of the ordinary six or eight 


quite satisfied with the possibilities of effectually governing turbines. 


ertically. His ex 
vertically, the v 


the top of the suction pipe. 
sion that under his (the author’s) system of дув 


dedicated to the question 
asked whether, w maintaining the speed of such turbines as 
those in use аб Chevres, the full power also wae maintained. Such 
was nob the case. With a fal) fall of 30ft. 1,200 h.p. was obtained, 
and 800 h p. with a reduced fall of 15ft., the speed of 80 revolu- 
tions being maintained. Mr. Field criticised the paper as wanting 
in figures, but the question had been so fully dealt with in 
the engineering and electrical pa lately by Mr. Kershaw that 
id was unnecessary for him to add more, and he could only refer 
those anxious for figures to the articles mentioned. 


MODERN ELECTRIC LIGHTING PLANT. 
BY R. D. SUMMERFIELD. 


In the following article the author has endeavoured to 
give a short description of electric lighting machinery 
generally as used at the present day, including boilers, 
engines, generators, and all aux plant connected with 
them. The subject is such a large one that the limits of 
an article will not allow of more than a general outline 
being given of the various plant in use, but enough may be 
said to give an idea of the kind of machinery being put 
down, and also to show the direction in which improve- 
ment is most likely to take place. The author touched 
upon this subject in an article published about two years 
ago,* but the growth of electric lighting is so rapid and 
improvements so many that he feels he may well go over 
the ground agalu. | 

The following remarks refer principally to English 
central-station practice, only the more important pointe 
about American or Continental plant being noticed. The 
ideas of foreign engineers, however, are now adopted to a 
great extent in English practice. In fact, it is probable 
that in a very few years English, American, and Con- 
tinental central stations will contain almost exactly similar 
plant, which, of course, is to be expected when the objects 
aimed at by all designers are the same. 

Boilers. — The Lancashire, water-tabe, and modified 
marine or locomotive type are the boilers in general use, 
and of these the Lancashire, although the oldest, still 
seems the favourite, on account of its steady steaming 
qualities, accessibility for inspection, and low cost in 
repairs and cleaning. Batteries of these boilers have been 
put down in many of the latest town-lighting installations, 
including the large central stations recently erected by the 
Corporation of Liverpool. Lancashire boilers are now 
always made of steel, and are generally of large size, 8ft. 
by 30ft., provided with corrugated furnaces and Galloway 
tubes, е constructed for а working pressure of 1401Ь. 
to 1601. 


* ‘The Direction of Progress in the Design of Electric Lighting 
Plant" (Engineer, Nov. 25, 1898), 


Next to the Lancashire comes the water-tube boiler, that 
made by Messrs. Baboock and Wilcox being far and away 
the moet popular. This type of boiler the 
advantages of circulation and quick steaming, 
together with safety, a disastrous explosion being almost 
impossible with a properly constructed water-tube boiler. 
The writer has known of a Babcock boiler in which the 
majority of the tubes became red hot owing to shortness 
of water, yet no explosion resulted, and very little i 
except to а few tubes. Another advantage of water-ta 
boilers is that they can сету е хаел eee eee 
the use of abnormally thick plates, as the largest are 
only about Aft. in ter. The principal vantage 
of this class of bofler is the great cost of keeping them 


clean, unless tionally pure water is used. Their 
efficienc ned unless T are M clean, and dod 
scrape the ta out progeny a job. Straight tu 

are, of course, easier to Stir deh ental ne. 


In America water-tube boilers are used very largely for 
electric ligh purposes, a frequent practice being to 
pae one row of boilers directly over another row, the top 

ilers being on steel columns, and the boller- 
house thus divided into upper and lower sections to 
economise floor space.“ arrangement has not as yet 
found much favour with English engineers, but it is quite 
likely that with the very large engines now being pat 
down, some of which require half a dozen or more big 
boilers to supply them with steam, it will be found advisable 
in many cases to double bank the boilers in order to reduce 
the length of boiler-house and steam mains. 

The only other bollers worth mentioning in connection 
with English central stations are the “ dry-back” type of 
marine boiler, and the fire4ube, or modified locomotive 
boiler. Among the latter may be placed the Economic " 
boiler of Messrs. Davey, Paxman, and Co, which has 
many good points, and is now being put down rather 
extensively, especially in the smaller stations. 

The working pressure of boilers is ually increasing, 
pressures below 140lb. being now seldom used, while a 

ressure of 200lb. is not uncommon and Babcock boilers 

ave been constructed to carry a working pressure of 
500lb. The steam is now generally superheated, the 
object being not 20 much to obtain the greatest efficiency 
as to provide the engines with dry steam, and thus 
eliminate the troubles due to condensation water in steam- 
mains and cylinders. About 100deg. F. of superheat is 
commonly used, but 150deg. is not unusual. ө super- 
heater is sometimes made a part of the boiler itself, or it 
is made separate and placed in the main fiue, or heated 
independently. 

Another boiler accessory which will soon be considered 
only next in importance to the boiler itself, is a feed-water 
heaterand purifier. Engineers are beginning torealisethe great 
saving which may be effected in fuel, cleaning, and repairs 
by using nothing but pure water in their boilers, with the 
resalt that several processes for purifying feed water have 
been brought out in the last few years. Some of these 
processes depend on the action of reagents, which 3 
tate the impurities before the water enters the boiler ; in 
other cases, the ent is put into the boiler itself, a 
practice which should never allowed, as the impurities 
are precipitated by the heat of the water without requiring 
any assistance from the reagent, which only becomes a 
source of trouble in the boiler. The best and most simple 
form of purifier is that which depends on the action of 
heat alone to precipitate the impurities held in solution in 
the feed water, and several heaters of this description are 
already on the market, although it can hardly be said that 
any of them have proved altogether satisfactory. They 
are not as a rule large enough to purify all the water 
passing through them, and the facilities for cleaning aro 
not great enough, which is a very important point, as the 
efficiency of a purifier depends chiefly on its cleanliness. 
As the water in this class of purifier must be kept at a 
temperature of not less than 300deg. F., they form excellent 
feed-water heaters as well. 

Most large batteries of boilers are now fired mechani- 


In the new power station of the Metropolitan Street Railway 
Company of New York there are three rows of Babcock boilers, 
one over the other, 


. 
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cally, and some engineers even instal mechanical stokers 
with batteries of three or four boilers, which the author 
considers a mistake, as no saving is effected unless the 
services of more than one fireman can be dispensed with. 
For batteries of more than, say, six boilers, mechanical 
stoking is undoubtedly more economical than hand firing, 
besides possessing the advantages of a uniform and easily 
regulated rate of fuel combustion, the avoidance of rushes 
of cold air into the furnace, and consequently the pro- 
duction of very little smoke. Besides the saving ia labour, 
mechanical rs effect also a considerable saving in fuel, 
as by their means smaller and cheaper coal can be used 
thau would be possible with hand-firing, and the evaporative 
value of coal does not at the same rate as its price. 
The great disadvantage of mechanical stokers is that they 
cannot be foreed to meet a sudden demand for steam— 
a frequent contingency in many overloaded stations. 
Mechanical stoking depends for its success on the provision 
of ample boiler power. 

Engineers are by no means agreed as to which ie the 
best type of stoker, but it seems to be а very general 
opinion that coking " stakers are most suitable for water- 
tube boilers, and “sprinkling” stokers for Lancashire 
boilers. Of the former type, the most frequent examples 
i with A Ly, оу are the e stoker and the 

beock an cox c grate, while the sprinkling t 
is re ted by the Bennis and the Prostar окат. aii 

Boiler. House Plant.—Under this heading may be placed 
the boiler feed pumpe, coal and ash handling apparatus, 
meshanical stoker, driving gear, forced-draught fans, etc. 
It is а growing practice to drive all auxiliary machinery in 
a central station by electric motors in place of small steam- 
engines, as the latter are seldom economical in the use of 
steam, take up more space than a motor, and require more 
attention when running. Steam-driven feed pompe are 
especially wasteful, and many engineers now 


pumpe by от motors through single-reduction gear, 
and PO hanieal | 


claim an und saving over steam. Mec 
stokers are now generaily driven by motors. | 

The coal and ash handling apparatus is a very importan 
item of the plant in а large central station, and one which 
deserves most careful consideration. In designing a station 
engineers arrange, if possible, that the coal shall be lifted 
from the barges or railway trucks, as the case may be, by 
means of а crane with bucket or grab, or an elevator, into 
а coal bunker, from which the coal falls by gravity on to а 
conveyor which carries it to a store directly over the boiler- 
house. In order to minimise the labour of coal trimming, 
the floor of the store is often made to slope rather steeply 
to the centre, so that the coal finds its own way into the 
chutes which lead to the boiler hoppers. A 5 
apparatus, to record automatically the weight of c 
supplied to each boiler, is usually provided The ashes 
are sometimes removed by the same conveyor which bringe 
in the coal, and sometimes by a separate conveyor altogether, 
but a later practice is to build a narrow gauge railway in 
а к under the boiler fronts. Small tip wagons, hauled 
el y, run along the railway, and receive the ashes 
from the ash hoppers, the bottoms of which slope towards 
doors in the centre. 

An induced-draught fan is often put down now in con- 
nection with central-station boilers, and is a very useful 
pae of plant, enabling the boilers to meet a sudden 

emand for steam, such as often occurs through fog or 
thunderstorms, in а manner which would be quite impossible 
with ordinary natural bt. By putting down an 
induced-draught fan when the boiler pore: has outgrown 
the chimney capacity originally provided, the necessity for 
a second chimney is done away with, or by installing 
induced-draught in the first instance, the chimney may be 
importa F 
m ut t if the ground is not suitable for hea 
loads. Induced drsnghi fans сап, of course, be made yd 
give a draught equal to that of a locomotive, but for 
stationary boilers it is not advisable to use a draught of 
more than 2in. of water, and even then the firebars may be, 
melted unless the fireman is very careful. A draught 
ао lin. of water is generally quite sufficient, being 
about twice as much as that induced by а 1506. chimney 
under ordinary conditions. Forced draught is uot now 


rive their | Foy 
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used, induced draught having been found to be more 


suitable. 

Steam-Mains. — These are always made of mild-steel 
plate, boiler plate, with lap-welded seams. The pipee 
generally have narrow flanges welded on the ends, and are 
coupled up by means of heavy loose steel flanges, the bolts 
being outside the pipe es. The mains are nearly 
always arranged on the “ring” system, to minimise the 
risk of interruption to the steam supply; some engineers 
even go so far as to provide two separate with 
separate connections to each engine and boiler, which, 
in the author’s opinion, is carrying carefulness to the point 
of absurdity In an article published in Engineering, 
March 10, 1899*, the writer polnted out that a properly 
constructed steam-main is not nearly so liable to explosion 
аз а boiler, and that the chief trouble occurs at the jointe. 
He, therefore, suggested that а single pipe only should be 
used instead of a ring main, the joints between the 
of pipe being riveted instead of bolted. By this means 
the condensation would be lessened, the trouble due to 
leaky joints done away with, and the main would be 
stronger and more elastic. ion is provided for in 
steam-mains by the use of large bends in the form of three- 
quarter circles, expansion joints being very rightly looked 
upon as untrustworthy. 


(To be continued.) 


FORTHCOMING EVENTS. 


— 


з FRIDAY, JAN. 18. E 
University College, London.—Lecture on Liquid Air, by Dr. 
W. Hampson ; the first of a course of six. 
Institution of Great Britain.—At 9 p.m., agit са. 


“ ab the Beginning and End of the Century,“ by 
Dewar. 


Institution ef Mechanical Engineers.—At 8 p.m., annual general 


meeting. Adjourned discussion on “ Power.Gas and Lar 
Gas-Engines for Central Stations,” by Mr. Herbert A. 
Humphrey. 

TUESDAY, JAN. 22. 

Institution of Civil Engineers.—At 8 p m., ordinary meeting. 
Paper to be read and discussed : '' The Present Condition and 
Prospects of the Panama Canal," by Mr. James T. Ford. 

Institution of Great Britain.—Ab 3 p.m., Prof. J. A. 
Ewing on '' Practical Mechanics.” 
WEDNESDAY, JAN. 23. 


Institution of Electrical Engineers (Birmingham Local Section). 
At 8 p.m., inaugural meeting. Address by Dr. Oliver Lodge, 
chairman.—Sbudents’ Section: at 7.30 p.m., meeting. Papers 
оп Electro- Chemical Exhibits at the Paris Exhibition.” by 
Mr. Maurice mon; and ''Accumulators ab the Paris 
Exhibition," by Mr. J. H. West. 

of Arts. —At 8 p.m., ordinary meeting. Paper on The 
Pro High-Speed Electrical ‘ Monorail’ between Liver- 
poo and Manchester" by Mr. F. B. Behr. Sir William 
reece will preside. 
THURSDAY, JAN. 24. 

Institution of Electrical Engineers.—Ab 8 p.m., ordinary 
meeting. Adjourned discussion on Capacity in Alternate- 
Current Working," by Mr. W. M. Mordey.—Dablin Seotion— 
Аф 7.30 p.m., ordinary meeting at the Royal Dublin Soolety. 

FRIDAY, JAN. 25. 

Institution of Civil Engineers. —Ab 8 И studente’ meeting. 
Paper on Sewage Treatment,” by Mr. C. Johnston. 

Institution of Junior Engineers.—At8 p.m., ordinary meeting, 
Westminster Palace Hotel. Paper on ''Railway Construc- 
tion,” by Mr. А. Ross. 

Britain.—Ab 8 p.m., meeting; 


Society of Lomdon.—At 5 p.m., meeting, ab Bur- 
lington House. Papers: Тһе New Physical Laboratories 
ab the Royal College of Science," by Prof. A. W. Rücker, and 
% Exhibition of an арша: on the Migration of the Ions,” 
by Mr. 8. W. J. Smith. 

Seciety.—Smoking concert at St. James’s 

Hall Restaurant. 
North-East Coast Institution of Engineers 
General meeting at Newcastle-on Tyne. 


SATURDAY, JAN. 26. 
of Junior Engineers. — At 7 p.m. anniversary 
dinner ab the Westminster Palace Hotel. 


Steam Mains for Electric Supply Stations.” 


and Shipbuilders. — 
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THE SYDENHAM BOILER EXPLOSION. 


The great importance of the subject of boiler 
explosions renders it necessary that some allusion 
should be made concerning the Board of Trade 
report on the explosion of a boiler at the Springfield 
works of the Crystal Palace Supply Company on 
July 23, 1900. It will be remembered that two men 
lost their lives by this explosion and others received 
injury. Unfortunately, the report is condemnatory 
of everyone concerned with this boiler throughout. 
It“ was not properly constructed, and when new 
was not fit for а working pressure of 140lb. per 
square inch,” the pressure used in ordinary work- 
ing. The company ''did not appoint competent 
persons to attend to the upkeep of their 
boilers.” The explosion is directly attributed to 
the failure to make a test suggested by the Boiler 
Insurance Company, ‘for if the test had been applied 
the fire-box would in all probability have collapsed 
under it, but in any case it would have deflected to 
such an extent as to reveal the fact that there was 
a grave mischief." Although this test was suggested, 
the insurance company’s inspectors ''did not 
properly or thoroughly " examine the boiler. True, 
there were difficulties in the way, but we think 
the report, while pointing out the faults all 
round, ought to have been most severe on 
faulty construction. Here, again, the builders 
must be justly dealt with, for they are wholly 
in the hands of responsible employés. They found 
subsequently that the person responsible had been 
somewhat lax in what he passed and what he con- 
demned, and, as might be expected from ап eminent 
firm, promised careful and immediate examination 
of boilers passed during the period in question. 
Thus far all is plain if painful sailing, yet there is 
& history attached to Sydenham not told in this 
report which, however, may have had something to 
do in originating or in passing the boilers. If 
we mistake not, a great effort was made by 
the company to complete the installation at a 
particular time in order to benefit by a load to be 
used at the Crystal Palace. No doubt every effort 
was made by the contractors to comply with the 
requests of the company, hence the supervision all 
round might have been somewhat relaxed. Probably 
this was really the starting point of the trouble. That 
explanation, however, does not cover the fault of 
bad design, nor of careless and imperfect examina- 
tion. It is to be feared that many owners of boilers 
depend altogether upon the examination of the 
Insurance companies to tell them of weakness or of 
danger, and in order to save a few paltry shillings 
do not of themselves employ competent men, either 
as workers or as examiners. The tale of Sydenham 
from beginning to end is one not to be followed, 
but the crux of the whole matter is whether any 
other stations are in a similar plight. We have 
always persisted that the best electrical engineer 
was he who superimposed his electrical knowledge 
upon & training in mechanical engineering. It is 
more or leas admitted that the chief at Sydenham 
was not во much a mechanical as an electrical éngi- 
neer, and is not this the case in most of our central 
stations ? The vital breakdowns are often purely 
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mechanical problems. Indeed, all that concerns 
boilers and engines, and much that concerns 
dynamos, is of this character; hence the necessity 
of a mechanical training. There has not been а 
sufficient lapse of time during which the industry 
has existed to develop many faults which must arise 
a8 works grow older, but from what is stated in this 
report, committees and directors ought to see that 
competent supervision and examination of boilers 
and other plant is regularly carried out in the works 
under their charge. 


COOPER'S HILL. 


““ А sudden and arbitrary dismissal of able and 
distinguished scientific teachers is Lord Kelvin’s 
opinion of the action of Colonel Ottley, R.E., sup- 
ported, we presume, by the visitors of the college, in 
giving three months’ notice to a number of members 
of the teaching staff. Colonel Ottley is а new 
broom, and new brooms are apt to sweep clean. It 


may be doubted, however, if in this case the new | 


broom is used beneficially. An enquiry into these 
high-handed proceedings is asked for, and as it is 
backed by the powerful advocacy of the Times will, 
we hope, be granted. The teaching profession is 
the best abused profession in the kingdom—its 


members are inadequately paid, expected to perform | 


impossibilities, and have few prospects for the 
future. It is easy to gird at the shortcomings of 
our teachers, but we certainly get as good as we 
pay for. Putting aside the question of incom- 
petency, one of the necessities of good teaching 
is continuity of office. A professor is not 
like a hedge carpenter, able to get a job at 
the: next farmhouse and independent of his 
surroundings. Men of ability will not endure 
the uncertainty attaching to the  professor's 
position if its occupant is to be turned adrift at 
the will of every newcomer. Every effort should, 
therefore, be made to obtain just, if not generous 
treatment, for the men who are placed under these 
orders. They are teachers, while neither the head 
of the college nor the visitors have any expe- 
rience of teaching. The experienced men have not 
been consulted as to the changes required—if any 
are required—to make the college course more 
effective. The whole procedure at present appears 
most unsatisfactory. | 


— 


ELECTRIC LIGHT IN NORTH LONDON. 


In our last week's issue we gave a report of a public 
meeting held at Enfield in order to consider а Bill which 
is now being promoted in Parliament by the District 


Councils of Enfield, Tottenham, Southgate, Edmonton, 


and Wood Green for the purpose of obtaining powers to 
establish a joint electric lighting and power distribution 
system. At this meeting an adverse vote to the scheme 
was passed. A poll was accordingly demanded. We now 
learn that the voting papers will be delivered on Thursday, 
Feb. 2, and collected on Feb. 11. . NN е^ 
The agitation has now spread to Edmonton. At the 
last meeting of the Council a petition signed by nearly 
300 ratepayers was réceived in opposition to the great 
scheme, and the, chairman of the | 
call a public meeting to discuss the question. This meeting 


4 


uncil was asked. fo. |ва 


was held on Tuesday last, all the members of the Council 
being present We may mention, in ‚ that at the 
meeting of the Council several members expressed their 
disspproval of the way the North Metropolitan Electric 
Supply Company was organising the opposition to the joint 
scheme. The public meeting on Tuesday was a most 
unruly one. The chairman of the Edmonton Urban 
District Council moved that the  meeting's consent 
should be given to the Urban District Council of 
Edmonton promoting, in conjunction with the other 
Councils above named, a Bill with the objects mentioned 
above. This motion was put to the meeting after a 
considerable discussion on both sides, and was sed 
by а large majority. Mr. Robert Hammond, who is 
advising the joint councils on the matter, was present at 
the 1 but d = к a тс. Although the 
resolution was pass a e majority, a was 
demanded, at which the 1 will have a dide of 
expressing their opinion on the matter. The North Metro- 
politan Electric Supply Company are strenuously opposing 
the acheme, as it would practically take away a very con- 
‘siderable portion of their area over which they obtained. 
general distributing powers in the parliamentary session of 
last year. | | 


! 


THE SYDENHAM BOILER EXPLOSION, 


The Board of Trade have issued the report of Mr. Howard 
Smith and Mr. J. H. Hallett upon the explosion which occurred 
‘on July 25, 1900, at the works of the Crystal Palace District 
„Electric Supply Company, Springfield, Upper Sydenham, and 
‚їп which two persons were killed and five injured. 

From the report we learn that the boiler was of the looo- 
‘motive type and was made by Messrs. Hornsby and Son, of 
‘Grantham, in 1801. It was thus nine years old when the 
explosion oocurred. Ав the first fracture ocourred in the 
crown plate, this portion of the boiler only need be described 
by us. Thé crown plate was supported by seven girders, each 
being formed of two wrought-iron plates 7in. in depth and 
‘gin. in thickness. Between these were secured at each end, 
by two nuts, cast-iron distanoe pieces, which had toe-pleces 
cast on their lower extremities for the purpose of bedding on 
the end plates by which the girders were supported. Each 


rder was supported by two suspension or ing stays. 
e crown plate of the furnace was secured to each girder by 
14 lin. stay bolts. 


The explosion was caused by the toes breaking off the cast- 


iron distance pieces at the fire-hole end of each of their seven 


fire-box girders. The load which should have been taken by 
the vertical end plate was thus transferred to its flange, causing 
it to deflect, the additional load thereby being thrown upon 
the hanging stays, four of which were previously broken. The 
rest of them gave way, and the crown of the fire-box having 
no adequate support collapsed at about the working preesure of 
1401Ь. per square inch. The explosion was a very violent one, 
the crown of the fire-box being blown out bodily, leaving an 
opening 6ft. by öft. 6in., through which the contente of the 
boiler issued with terrific force. This crown plate fell some 
7ft. away, and caused a considerable depression in the floor. 
The reacting force swung the boiler round slightly, and then 
shot it upwards through the roof of the boiler-house, which, 
together with the up portion of the outer side wall, was 
demolished. The boiler then passed across the roof of the 
engine-house in an oblique line, and finally fell in the garden 
of a co adjoining. The engine-house roof collapsed, and 
from the photographs in the report one gathers that a consider- 
able amount of damage was done to the plant. 

After hearing evidence from all concerned, the above- 
mentioned gentlemen were asked by Mr. Gough, who 
represented the Board of Trade, to state how far the 
makers, the Engine Boiler and Employers’ Liability Insur- 
‘ance Company, and the various employés at the station 
were to blame. Their reply may be contracted as follows : 
‘A competent person was not engaged by the Orystal 
Palace District Electric Supply Company to examine their 
‘boilers in June, 1898, and thereafter, and the boiler was not 
thoroughly examined from time to time by Mr. James Wallace, 
ithe fitter, who was not competent to examine it. The boiler 
was pot properly or thoroughly examined by Mr. Charles A. 
‘Booth, an inspector to the Engine Boiler. and Employers’ 
: Liability Insurance Company, on April 17, fae he did not gauge 
the«firerbox. The boiler was not then fit for a safe working 


pressure of l40lb. per squar& inch. In our: judgment proper 


mesures were поб taken by the Crystal Palace District Electric 
Company to ensure that thé boiler wds being worked 
under safe conditions. With the exception of the inspections of 
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the insurance companies the persons who were to 
examine the boiler were not competent to do so, and Mr. Phillips, 
the electrical engineer of the company, was not competent 
to ascertain whether they knew their duties or to supervise 
their work. One of tho directors stated that the company had 
` insured only for the sake of being indemnified from loss 
occasioned by an explosion. Another director stated that the 
insurance was effected for the additional purpose of obtaining 
regular inspections of the boiler. We think that the latter 
was one of the reasons why the insurance was effected ; but it 
is evident to us that it was not very present to the minds 
of the directors. Wo are not at all sure that they relied on 
the reports of the insurance companies, but, in any case, 
having regard to the magnitude of the works and to the 
necessity of a constant supply of steam at high pressure, 
we are of opinion they should have had in their employ 
snme person really competent to examine their boilers, 
or should have called in from time to time some. such 
person, and not have trusted entirely to the reports of the 
insurance companies, We have been asked to say whether 
the explosion was due to the defective construction of the 
boiler. We,answer this question by saying that but for 
defective construction, for which Messrs. Richard Hornsby and 
Sons are responsible, the explosion would not have ocourred. 
We do not, however, consider the faulty construction the real 
or immediate cause of the explosion. . The failure to 
make proper examinations was, in our judgment, the real cause 
of the explosion. The explosion was caused by the neglect of 
Mr. Phillips. He knew there was deflection in the fire-box crown, 
and not being able to ascertain the cause of it himself, he wrote to 
the National Boiler Insurance Company to advise him. Theadvice 
he received was to have the boiler tested by hydraulic pressure 
to 280lb. per square inch. For the application of test 
Mr. Phillips failed to make arrangements at the time, and the 
importanoe of it never. seems afterwards to have oocurred to 
him. . . . This neglect, we find, was the main cause of 
the explosion, for which we find Mr. Phillips to blame, 
and for which we must hold the Crystal Palace District 
Electric Supply Company responsible. With regard to Mr. 
James W , the fitter, we do not find him to blame. 
He a to have examined the boller to the best of 
his ability. The explosion жаз certainly contributed to 
by the neglect of Mr. Charles A. Booth. He made the first 
thorough examination after the boiler had been accepted for 
insurance by his employers, and therefore it was incumbent 
upon him to have made а most careful examination, the more 
so as the boiler was difficult to examine. We do not, however, 
wish to express any very strong condemnation of his conduot, 
but he is to blame for not having detected the deflection in the 


fire-box. For this neglect we have to find Mr. Booth to blame, | 


and the Panne Boiler and Employers' Liability Insurance 


Oompany will, in consequence, be held responsible for that | 


neglect. 


INSTITUTION OF ELECTRICAL ENGINEERS. 


Capacity in Alternate-Current Working. 
BY W. M. MORDEY, 


This is an attempt to consider some of the effecta of electro- 
static capacity in insulated cables for alternate-current working, 
especially’ as regards the power and plant. Distinotions 
formerly drawn between current electricity” and ‘static 
electricity have left impressions on our minds by no means 
helpful now. When we come to deal with electrostatic capacity 
in engineering applications with rapidly alternating currente, 
we find that so far from being statio the conditions and 
effects are those of current or flow, and may most usefully 
be studied as such. Electrostatic срео in cables іп some 
respeots is an advantage, but on the whole it is а serious draw- 

‘in alternate-current work, mainly because it is directly and 
indirectly a cguse of waste of power. 

Now that many applications of extra high-tension alternate- 
current distribution are being promoted, it may be useful to 
carefully examine what is involved in this property as regards 
the power and plant required. In attempting to do this I may 
be allowed to begin at the beginning, as I think this may be 
useful to many engineers who have not hitherto considered the 
subject in its relation to economy of working. The capacity 
of a cable is measured usually by comparing it with that of a 
standard condenser, using a low pressure and observing the 
throw of a ballistic galvanometer. The unit of oa. aged is the 
farad, but as it is too large for practical purposes, the p 
unit adopted is the microfarad, or 1/1,000,000 of a farad. 
Electric supply gxbles have a capacity varying from about 
one-fifth of a microfarad to about one microfarad per m 
acoordimg to tle size, the form, and the kind of insulating 
material used. If two cables are connected to the terminals 
of an alternator, а current to charge the cables will flow into 


them as the pressure rises in exsh halé pesiod, and back agai 
as the pressure falls. As this occurs usually from 100 to 200. 
times a second, it is, of course, just as ‘‘oontinuous” as 
other alterna carrent. The amount of this 


volta x periods per second x microfarads x 2 r 
1,000,000 


Take an illusteation from ordinary familiar working condi- 
tions in order to fix in the mind a quantitative idea of this : 


One microfarad takes 06288 ampere at 2,000 volts 50 ~~. 


The above expression assumes that the capacity is independent 
of the pressure. In order to satisfy on this point I was 


able, by the kindness of Mr. Gray and the Silvertown Company, 
to make some testa on some rubber cable in the tanks at the 
Silvertown Works. The alternator ran at 90 ~~, and the 
pressure was varied from 2,000 to 5,000 volts. The following 
readings were obtained : 


Volts. Amperes, 
2,000 EIE ALAKE KE -ZI Aao оо о о oe 0 an 0 oe oao оем о me o ad о ое 0:62 
2 00h y 4. 075 
3,000 o cest ren eren a na — — 097 
3,500 S ева ОДИТ 
4,000 *oecs200090040 [T FEL ев [III NY NT е2 [ET FINT 1:29 
А000 0 ð õy dictate СВ 
50 % cs amio pé eere snm T — —.— 1°65 


These resulta, which are plotted in Fig. 1, show that the current 
is simply proportional to the pressure, and, therefore, that the 
capacity is not affected by the pressure. 
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FIG 1.—Capacity Current taken by Cable at Various B. M.F,’s, o- 


I may here draw attention to the ease with which capaeity 
measurements of systems of mains may be taken. It is a 
measurement that is, I think, never taken by station engineers. 
Knowing the E.M.F. and the periodicity, it is only necessary 
to take the current. Then 


volta x x2r 
amperes x 1,000,000 


If the tests are always taken at one E. M.F. and periodicity, 
the seale of the ammeter may be marked to read directly 

microfarads. This method is, of course, merely according to 
the Ohm's law of the subject, but it does not appear among 
those given in standard works on the subjeot.. As it can be 
applied wherever an alternator is available, it should be useful 
to station engineers and others, especially for taking the 
capacity after the mains have been laid. The test can be made 
at the full кше реше and variations of ca with 
age may be easily observed. In order to show what the capacity 
current may amount to in tice, I have worked out the 
following table for a length of cable having a capacity of one 
microfarad. The capacity current is directly proportional to 
the pressure and to the periodicity. The apparent watts," 


4 
Y 


ЦС 
НЕЕ ЧЕ Б ЖЕ ЕН СО ПЕ ДЕНЕ 


TN 


ati titi ti tee te et 


= microfarads. 


THE ELECTRICAL ENGINEER, JANUARY 18, 1901. 


or the атаса Ъу the volte, ате 
t 


ppa 
„ Another column, to be referred to later, 
the true watts. | 
"TABLE I.—Capacity Losses in Cables. Capacity Current, Apparent 
B : мы Actual En quired by a Cable t оре 
at various E.M. s, 50 ~~. 


A ent Apparent True watte, 

Volte, | Amperes. | watts, Vx A EHP. УхАх 124 
1,000 0:314 314 0:49 39 
2,000 0 698 1,256 | 1:09 156 
3,000 0:942 2,898 8:8 350 
4,000 1 956 5,024 6:7 623 
5,000 1:67 7,850 10:5 973 
6,000 '88 11,300 15 ,400 
7,000 22 15,400 20 1,910 
8,000 2:5 20 100 27 2,490 
9,000 2 83 25,480 34 3,150 
10,000 3:14 31.400 49 890 
15,000 4°62 69,300 93 8,590 
20,000 6 28 195 600 166 15,570 
$0000 | $42 2260 39 26.040 
85,000 11: 385,000 516 47,780 
40,000 12 56 502,400 : 672 62,300 
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Fie. 2.—Apparent ar d Real KW. taken by Cable of 1 mid. at Various IM. F. 5, 
60—_,. Upper Carve = Apparent KW., Lower Casve = Beal KW. 


Fig. 2 is plotted from this table, the upper ourve giving the 
apparent power and the lower curve the true power. Fig. 3 
is the lower part of Fig. 2 drawn toa la soale. At 
100 — the current and watts would be double, and at 
25 they would be one-half of the values given in the table 
When it is remembered that large distribution systems working 
at 10,000 to 20,000 volte may, and probably often will, have 
cables the capacity of which may be scores of microfarads, it 
will be realised that the magnitude of the capacity effect is con- 
siderable. Even st low and moderate pressures it is by no 
means negligible. The term ‘‘apparent watts” is rather 
unsatisfactory. It is generally to indicate that the whole 
of some volt-ampere quantity is not true watts, but it is some- 
times applied to volt-amperes that are nob watts atall Fer 
instance, people will say, бо many true watts and so many 


apparent watts.” The safest plan seems to be to use the term 


‘apparent watts” as including both true and false watts, adding 


the power factor, when known, to show how many of the 
a nt watts are true and how many are false. 


e next question to consider is, What is the power factor of 


the cables? This is very important, for whatever we may be 
able to acoomplish in neutralising or compensating the charging 
hing to reduoe 


current, so far es I know we can do not the true 
watts absorbed by the dielectric of any given cable at any given 
pressure and inq true watts are made up of 
ordinary onpper loss or ue to an ing current flowing 
in the oonduotor, to leakage, апа to E заьр aria The 
O? R loss due to the passage of the р окш is usually 
unimportant, at least in large cables. It is easily 
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Fic. 8.—(This is the lower pert of Fig. 2 drawn to a 
Upper Curve = Apparent KW., Lower Curve = Real KW. 


scale. 


The 1 is also usually unimportant. Thus if a 2,000-volt 
cable has an insulation resistance of, say, 1,000 megohms ‘per 
mile, the meer m be only two millionths of an ampere and 
four thousandths of a watt per mile. Then there is the loss 
from dielectric hysteresis—that is, the loss of energy due to.the 
insulating material subjected to rapidly repeated and 
violent electrio strains. ether this effect is simply due to 
mechanioal friction caused by ро repeated attractions and 
repulsions between the particles of the insulating material, and 
between that material and the metal within it and outside of 
it, or whether it is due to some more obscure molecular 
or polarisation effect, I do not know. A simple explana- 
tion is to be preferred if а satisfactory one can be got. 
From what we oan observe of actual mechanical vibration it 
seems possible that the first-mentioned cause is sufficient to 
acoount for the loss. But how much is this loss? By the 
kindness of Mr. Sparks and the County Oompany I have been 
enabled to make some tests on this and other pointa. The 
cable placed at my disposal was 5j miles of 7/5 s concentric 
rubber covered. It was steel sheathed, drawn into 2in. cast- 
iron pipe—the outer conductor was earthed, and the steal 
sheathing also earthed every 220 yards by stranded copper 
cables bolted to the iron pipe. This cable was intended to be 
used at 6,000 volts 50 ~~, but my test was made at 2,060 volts 
100 ~... The makers’ test gave the capacity as follows: 
80 microfarad between inner and outer, and 1°06 microfarad 


; | between outer and earth. As the outer was earthed I need only 


consider the inner. The capacity current should bo: 


2,050 x 100x :86x5:5x2 1 
1 000,000 


I found the actual current was six amperes—praotically con- 
firming the makers’ test. It was interesting to find a measure- 
ment made at a high E.M.F. and high periodicity gave the 
same result as a ballistic galvanometer test with a low E.M.F. 
The cable was run for several hours with a Thomson recording 
wattmeter in circuit, this instrument having been specially 


2:6:092 amperes. 
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tested by the County Compeny at low power factors. The 
pressure was nearly steady at an average of 2,040 volts, the 
current being six amperes. The apparent watts were therefore 
6 x 2,040 = 12,240. The true watts by the wattmeter were 


1,515, or 275 watts per mile. The power factor= 1,515 


12,240 
z:0:194— that is to say, the true watts were 12°4 per cent., or 
about one-eighth of the apparent watts. The C 


R* and the 
leakage were both negligible, so the whole of this loss was due 
to dielectric hysteresis. It cannot be said that 2,226 apparent 
watts and 275 true watts per mile are negligible quantities. 
This is at 2,000 volts 100 ~~. When the cable is worked as 
intended at 6,000 volts 50 — the losses per mile will be 
80 x 6,283 x 3=1°621 amperes; the apparent watts per mile 
1:621 x 6.000 = 9,726 ; and the true watts 0726 x 124 1, 206 per 
mile. This, of course, is on the assumption that the power 
factor. is the same at high pressures as at low (as seems 
probable) and that the loss in this instance was accurately 
determined. 

The dielectric loss is not preventable. It may be lessened 
by increasing the thickness of the dielectric—that is, by 
reducing the strain, or by using a dielectric of low specific 
capacity, and by working at а low periodiclty—but for any 
given case it must be accepted as one of the conditions 
of working. In some respects it is like the hysteresis loss 
accompanying the magnetising and demagnetising of iron. 
But dieleotric hysteresis seems to differ from magnetic hysteresis 
in showing no saturation effect. Possibly at very high pressures 
the curve may begin to bend down, but I should expect the 
insulation to break down earlier than the proportions law. 
I have already said that the actual loss the dielectric, 
whatever its amount, is going on always when the mains 
are energised, whether any power is being transmitted or 
not. In the case just examined of the 6,000-volt 50 ~~ 
transmission, it amounts to «bout 0°23 watt per foot of cable. 
So far as it is a cause of waste of power, this may be, and 
often is, a much more important loss than the ordinary O? R 
copper loss. This will be seen from the following comparison : 
The 7/1 cable (0:154 square inch) has a resistance of 0:271 ohm 
per mile, or 0:542 per mile for the two oonductors. The 
constant dielectric loss of 1,206 watts per mile is therefore 
equivalent to а copper loss due to the constant passage through. 
both conductors of 47:2 amperes, or at the ourrent density of 
526 amperes per square inch (or in the single conductor 67 
amperes — amperes per square inch); or a current that 
would give a drop of 25:6 volts per mile, or 0:46 per cent. per, 
mile on а 6,000-volt circuit. If the cable is in continuous use, 
its dielectric uses up 10,564 Board of Trade units per mile 
per annum. To further illustrate this loss I have worked 
out tables for 2,000 volts and 7,500 volta, taking five oom - 
mercial sizes of concentric cables and giving the dielectric 
losses, and the copper losses that would be S png to those. 
dielectric losses. have taken the dielectric power faetor as 
0:124, as before. 'This factot may, of course, vary with different. 
cables. . | 


TARLE II.—Cables Workiog at 2000 Volte, 50 ~~. Losses in 
Dielectric per Mile. Ў | 


: Ж | | 
Size of cable....................... 127 | 28] Whe | Hig | Mig | 
Copper section, equare inches) '007 | ‘019; 060 094 | 118 
Resistance —— жез», 6 2 213 7 45 36 
Capacity, mierofarad . 33 5 6 7 75 
Apparent wat te 419 628 754 880 944 
True абба eee . 52 78 93 109 117 
Current (and current ) Amp 295 |595 11:55: 156 18 
. Amp | | | 
that would give loss 192 | | 
equivalent to that in |, ae L 312 192 165 153 
dielectric d: | | 
В.Т. units per mile per year..| 455 683 816 955 | 1,025 
TABLE III.—Cables Working at 7,500 Volte, 50 ~~. Losses in 
| Dielectric per Mile. 
Size of cable se 170 ho | Phe | / | Phi 
Microfarad per miles 2 33 364 425 454 
Apparent watts 3,300 | 5 450 | 6,000 | 7,000 | 7 500 
True watte ........ PICTUS 410 | 670 744| 870| 930 
Current and (current) Amp.] 83 | 174 | 326 44 | 507 
* 2 
that would give loss mp. 
equivalent to that in | per |. 180 | 913, 540 467 430 
dielectric . in 


вд. in. 
B. T. unite per mile per year.. 


Note.—In Tables П. and III. the equivalent copper loes is taken 


„аз that in a single conductor— not in a lead and return for 
the reason that the dielectric loss is the same (for the same 
capacity) whether the main is a single one or double. 


The C? R in this case 13:4 тайба. 


a 


3,590 | 5,870 | 6,520 | 7,639 | 8 147 


Take a higher pressure illustration: Imagine a system of 
40 miles of cable working at 20,000 volts 50 ~~, the capacity 
being 0:5 microfarad per mile. With no load and no apperatus 
connected to the mains, the generator would have to provide a 
charging current of 125°6 amperes at 20,000 volts = 2,512,000 
apparent watts. If the power factor is 124, then the actual 
ene absorbed by the mains will be 311,488 watts, and the 
number of Board of Trade unite consumed per year will be 
2,728,655, or an annual output that is exceeded by only a very 
few electric supply stations in this country. The loss works 
out at 1:5 watts per foot of the cable. One rather unfortunate 
property of cables is shown by these tables. I refer to the fact 
that as different sizes of cables, made systematically to be suit- 
able for safely working at any given pressure, have capacities 
which do not lessen very much with decrease of size, the 
dielectric loss of small cables is therefore disproportionately 
large. For erm in the five sizes given, the section 
increases in the ratio 1 to 17, but the capacity only as 1 to 2°28. 

The carrying ade of а cable is limited in most cases by 
drop of volts rather than by heating or loss of power, otherwise 
this dielectric loss would very much restrict the load that could 
be put on cables. Nevertheless, this loss seriously affects the 
question of raising the pressure for long distances or large 

wers—at least, where underground or covered conductors 

ave to be used. As the oopper loss is inversely in the square 
of the current, the temptation is to increase the pressure and 
reduce the current. But the dielectric loss being proportionate 
to the square of the preesure, and being, moreover, a constant 
or all-day loss, whereas the copper loss is only fully felt at times 
of full-load limits to inorease of pressure are im which 
may be reached sooner than has been supposed. "This opens a 
field for very careful consideration «nd balancing of advan- 
tages—of high and low (or lower) pressure. I do not 
attempt to make any comparisons now. Every case must 
be examined on its merits, and due weight glven to load 
factor, drop, value of power, plant capacity, and so on. 
I believe the general opinion [e been that the produc- 
tion of capacity current involved practically no expenditure 
of energy; that it was in reality a wattless current, and 
that the only waste—a sufficiently considerable one—was 
in running the alternator under light load. I think nothing 
contrary to this opinion was put forward before the recent 
parliamentary committees on Power Bills. Those committees 
were assured, for instance, that so far as power was concerned, 
the losses with underground cables were the same as with aerial 
lines. I fear this is by no means the case. I do not wish to 
adopt an alarmist tone on this subject, but I think it will be 
admitted that if the tests referred to above are even only 
approximately correct, the subject deserves the very serious 
consideration of electrical engineers. It is probable that those 
who have had to do with extra high-tension mains, or even with 
long or extensive mains working at moderate high pressures, 
will have noticed, as I have, that when switching such mains 
on the engine has been checked much more than would be 
consistent. with the production of merely wattless current. 

We may now pass from the question of the power factor 
and the true power to the wattless part of our apparent 
watts." This we see is about 87:6 per cent., or seven-elghths 
of the total. It is very desirable we should do anything we 
can to lessen the production of *'wattless current" by the 
alternator, as the amperes are real even if the watts are 
not. In producing ‘‘ wattless current" at full pressure the 
alternator is taking a good deal of power, and is working very 
wastefully as to steam consumption. It takes practically as 
much plant to produce the current as if the energy were real. 
Ín fact, it might easily happen from the known wastefulness of 
engines working at light load and from other causes that the 
true energy would cost less to produce it than the false or 
wattless energy. For example, to charge 20 miles of the 
6,000-volt cable referred to above (and assuming that no means 
are used to counteract the erage ) the alternator would have to 
be run at 6,000 volts, send out 1°621 x 20 52'4 amperes = 
194,500 apparent watts, or apparent electrical horse-power. 
This would require a 200-kw. alternator fully loaded so far as 
current is concerned, although the true energy would only be 
194'5 х °124=24 kw. As there are objections to running a 
large alternator by a small engine, a large combined plant is 
often run on a low power-factor circuit. Fortunately the diffi- 
culty can be avoided | very simply, by the application of known 
principles. To some extent this is done now, but I think it is 
done accidentally or unconsciously, or at least without system. 


(To be continued.) 


Sheffield. —The Tramways Committee expect that the system 
of running cars through from end to end of the ci' y. approved by 
the City Council last week, will be working on Feb. 1. The 
benefit which will be derived from the through system is the 


removal of the block caused ab present by the existing termini in 


the central streets. There will be no increased eervice, and the 
fares will be ld. from the city to each terminus, while the 1d. 


stages will remain unaltered. 
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LIGHT RAILWAYS. 


The Light Railway Commissioners have submitted to the 
Board of Trade for confirmation under the Light Railways Act, 
. 1896, an order for the construction of light railways in the 
borough of Mansfield, and the urban districts of Mansfield 
Woodhouse, Sutton-in-Ashfield, and Hucknall-under- Huthwaite. 

Major J. Wallace . Pringle,: R.E., has held an enquiry at 
Chattenden Barracks, near Chatham, into the proposed 
Chattenden naval tramway which the Admiralty propose to 
construct in order to place the new naval ordnance magazines 
in direct communication with Woolwich Arsenal. 

The electric railways between Merthy and Dowlais and Cefn 
are complete, and will be opened in March. 
. The Law and Parliamentary Committee in their report on 
various light railway undertakings in the West Riding, state 
that the orders for the Barnsley and District Extension No. 2, 
and the Wales and Laughton light railways have not yet been 
regeived. The Commissioners have issued the order authorising 
the Tickhill light railway. The Riding solicitor and surveyor 
. have been instructed to attend any local enquiry into thé 
scheme of the proposed Rotherham, Tinsley, and Tickhill 
Light Kailway Company: An effort is being made to secure a 
uniform gauge of Aft. B4in. for all light railways constructed in 

the Riding. ; 
At a recent meeting of the Hanley Town Council the Town 
Clerk reported on the provisions of the draft order of the Light 


Railway Commissioners for the construction of light railways in |. 


the borough, applied for by the Potterles Electric Traction 
. Company, Limited, and the Council decided to dissent from 
any of its property being taken for the proposed work. It was 
also decided to object to the construction of the light railways 
through and near the Market-square, on the ground that they 
would so greatly interfere with the wholesale vegetable and 
fruit markets as to almost destroy their usefulness; and to 
strongly object to the proposed railway to Far Green unless 
the applicants undertook to continue it within 12 months to 
Sneyd Green, and also to the proposed line to Bucknall, 
unless it was continued to Towns End, Buoknall, within 
12 months. The Council further abjeoted entirely to the 
construction of these light railways unless the applicants 
agreed to the following conditions amongst others : the inser- 
tion in the order of a clause empowering the purchase by 
the Council of the proposed undertakings at the same date that 
the Council were empowered to purchase other lines in the 
borough ; that halfpenny stages on the line be arranged. The 
town clerk was instructed to communicate with the neighbour- 
ing towns affected by the application of the electric traction 
company, with a view of joint action in opposition with regard 
to any pointe agreed upon by them or to the fares at present 
charged at the local enquiry before the Commissioners. The 
Council are again urging the Potteries Electric Traction Com- 
pany and the Shelton Iron, Steel, and Coal Company to take 
steps to minimise the danger arising from the level crossing in 
Etruria-road. 

The Light Railways Committee submitted to the last meeting 
of the Stoke-on-Trent Town Council a series of objections to 
the Potteries Light Railways (Extension) Draft Order, and 
these were discussed at considerable length by the Council. It 
was decided to object to the construction of a loop at the 
junction of High-street and Liverpool-road, connecting the pro- 

new line from Stoke to Newcastle with the existing line 

m Stoke to Hanley, on the ground that it would be 
dangerous to the public. The committee suggested that 
the Council should object entirely to the construction of 
the proposed line from Newcastle to Trent Vale, oon- 
necting the tramway terminus at Newcastle with the 
line from Stoke to Hanford at the Black Lion Inn. 
The Council also objected to the pope line from the 
terminus of the present tramway to Trent Vale over Hanford 
Bridge unless the applicante widened the roadway by purchasing 
land for that purpose. Generally the Council objected to the 
application unless the following; amongst other, conditions 
regarding it were accepted by the applicants: that a clause 
should be inserted in the order of the Commissioners empower- 
ing the purchase by the Council of the proposed light railways 
and equipment on July 28, 1017, the same dato that the Council 
was empowered to purchase the other lines in the borough ; 
that no conduit feeder or return cables should be laid in any 
street or road without the consent of the Council; and that 
halfpenny stages on the lines be arranged. 

The Cork Council at their last meeting considered an appli- 
cation made on behalf of the Irish Electric Railways Company, 
Limited, for the approval of the Council of the construction of 
proposed light railways between Kenmare aud Castletownbere, 
and the latter and Bantry, with a guarantee by the barony of 
Bere for the term ot one year only of the nominal payment of 
4 per cent. on the sum of £100. This application was with- 
"drawn on application made by the General Electric Company 
of Ireland, Limited, for the construction of the proposed line of 
‘railway or tramway, and the matter was referred to a com- 


mittee composed of the Finance Committee and of the members 
of this Council who are the representatives of the district 
affected, to report on it to the County Council, with instruction 
to consider the propriety of fixing a reasonably short time limit 
for the completion of the line. 

It is proposed to apply to the Commissioners for an order to 
construct a line from the Southam-road Station on the Great 
Western Railway to Willoughby Stetion on the Great Central 
Railway. The proposed line will pass through Harbury, 
Ladbrook, Southam, Napton, Grandborough, Shuckburgh, 
Wolfhampcote, to Willoughby. The line will give increased 
communication with London, Birmingham, Banbury, Leaming- 
ton, Oxford, and Rugby. The probable cost of the line will 
be about £5,000 a mile, and the distance to be traversed is 
about 10 miles. | 

Mr. James Dillon, Board of Works inspector, has held an 
enquiry into the merits of the projected electric rallway from 
Midleton to Ballyootton as regards the engineering questions 
connected therewith. | | 

e Northwich Urban District Council have received notices 
and plans from the promoters of an intended light railway 
between Warrington and Northwich, and the subject has been 
referred to the committee already appointed for the considera- 
tion of the matter. i Е | | 

The Oldham Town Council have refused to sanction certain 
contracts in connection with the electric tramway scheme. 16 
has been declared that the scheme was being ‘‘ rushed," and that 
lines were lald long before they were needed. : | 

The order made by the Light Railway Commissioners autho- 
rising the oonstruction of. tramways in Wakefield will be 
opposed by the West Riding County Council when it comes 
before the Board of Trade. The difficulty concerning Kirkgate 
Bridge, which crosses the river, has not yev been solved. 

The Waterloo District Council have granted 200 guineas to 
Mr. F. S. Yates, 100 guineas to Mr. G. Oliver, the engineer 
and clerk of the works respectively, and 30 guineas to Mr. 
John I. Thompson, clerk, in respect of the extra duties dis- 
charged by them in connection with the promotion of the con- 
struction of the Waterloo-with-Seaforth tramways. 


THE “ARK” LAMP. 


The of enclosed aro lamp with the distinctive name 
„Ark now been developed by Messrs. Johnson and 
Phillips for some years with some success. The latest new 
type of this lamp to be issued is an inverted arc, which is 
shown in the illustration herewith. It will be seen from this 
that all that is done by the makers in converting this lamp 
into the inverted type is to remove the outer globe and to 


suspend beneath the lamp a cone reflector, which directs 
all the light upwards towards the ceiling. The lamp in con- 
sequence all the features of long burning, simplicity, and 
durability which is common to the ordinary types of Ark” 
lamps. It will burn on any circuit, and is so designed as to be 
complete in itself, as the resistance or choking coil required is 
contained in the open case. While there is not quite so much 
object in using an inverted lamp when the arc is enclosed in an 
opalescent globe, there are certain conditions in which a good 
diffused light is required without the source of light being visible. 
In these positions the enclosed inverted lamp illustrated above 
should find great favour. 


— a — 
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QUESTIONS AND ANSWERS. 


1f thou hast knowledge let others Nght their candle at tt. 


Under this heading we insert questions and answers 
of a practical character relating to centralstation work, 
tramway work, or construction work; and for each snit- 
able question offer one shilling, and for the best solution 
of any question we offer fen shillings. We also give 
Nos shillings for every other answer we print. The answers 
to any question should be sent within 10 days after the 

uéstion has Appeared: . We would call the attention of 
оз sending in answers to the fact that the neatness of 
any sketches (which must be in ink) sent in is considered 


when marking the relative values of these anewers. All 
formulse should be carefully written to prevent mistakes as 
to symbols, and all loose sketches should be signed by the 
author. The matter must be written on one side only of 
the paper. Questions may b» sent at any time. 


QUESTIONS. 


545. In stations supplying energy on the three-wire system at 
e outers, the Board of Trade require 


400 to 500 volts on t 
the neutral wire to be permanently earthed at the station. 


What are the advantages and what the dangers of such a 


proceeding ? —E. M. 
544. State whether there is any preference between three-core 


or triple-cencentric eable for underground three-phase 


distribution. Give reason for reply.—D. P. 


ANSWERS. 


Question Мо. 357.—In a combined alternating and three-wire 
continuons-current station it is intended to couple the two 

by connecting an alternator direct to two oon- 
wous-current machines, which will be required to balance 

the three-wire system, supply the whole of the system on 
light load, or to drive the alternator and supply the alter- 


nating system at times of light load. Note.—The 
alternator is of the slow-speed type. Give diagram of 
connections. | 


Best Answer to No. 357 (awarded 103. ).—O wing to tho 
above question not being perfectly conclusive in all details, 
it is necessary to make one assumption. The questioner 
says that the two systems are connected together by 
coupling an alternator to two continuous current machines 
which ate to balance a three-wire system and supply the 
whole of the system on light load (by this latter part we 


assume that the alternator is to run as a synchronous 
motor driving the continuous-current machines as gene- 
rators) or to drive the alternator and supply the alternating- 
current system on light load. Herewith is given a pro- 


scheme of connections whieh would enable us to 
obtain any of the required combinations. Esch switch or 
given a reference ‘letter, the significa- 
‘tion of the letters being as follows : B A, B A, represent 


f -apparatus is: 


the two continuous-current machines, which may act as 
motors or self-exciting dynamos, consequently the flux 
density in the magnets must be safficiently high to allow 
of this; A, the alterrator—the three machines, A, BA, 
B A, are all coupled rigidly together; BS, B Si, double- 
pole switch for the balancers, ВА, B A, ; SS, motor-start- 
ing switch for the belancers; FC, F, Ci the respective 
shunt coils of the balancers ; F R, F, R., regulating resist- 
anees for the balancer shunts; FS, Fi Si, field-breaking 
switches with fan-shaped blades, which put resistances in 
parallel with the shunts at the instant of breaking—these 
are for the balancers ; C, S,, CS, non-inductive cushioning 
resistances for breaking the field of the balancer; MG, 
main continuous-current supply ; М 8, witoh for ers 
middle wire into circuit; AF, alternator field; A F R, 
regulating resistance for alternator field; F, S,, alternator 
field switch; C, R,, non-inductive cushioning resistance 
for alternator field; ST, synchronising transformer ; L, 
synchronising lamp; 8, synchronising switch ; A S, alter- 
nator main switch. 

Description of Operations for any Desired Combination. 
1. To balance the three-wire system: The main generating 
eee having been started up, first close both field switches, 
FS and Fi S1; then close the double-pole switch, B S, B Si. 
and cut out the resistance of the starting awitcb, S S. The 
two machines will now be running as motors in series on 
light load. We now close the middle-wire switch, MS; 
this completes the three-wire system, and as the load 
comes on, the balancer will motor or generate on either 
side according to the distribation of the load. 

2. Supply system on light load, the alternator running 
as а synchronous motor and driving the eontinuous-current 
machine as generator: We assume here that the main con- 
tinuous- current supply is still on, and we wish to take u 
the load by running off the alternating-current system. We 
proceed as follows : First the alternator is brin ink up to 
ite correct speed and voltage by means of the cera 
which are running. The alternator field is being excited 
off the outers of the three-wire system. We now close the 
synchronising switch, S; the lamp, L, is then noted, and 
when the alternator, A, is in urs with the main alter- 
nations oh the 'bus bers, the switch, А S, is put in, leaving 
the alternator running as а motor on the alternating supply, 
but as yet doing no work. The continuous-current gene- 
rator, M G, may now be cut out. This is done by first 
reducing the voltage by means of the shunt resistance and 
then breaking the circuit with the main generator switch. 
We are now left with the alternstor running as a motor 
and driving the continuous-current machines as generators, 
which now feed into the three-wire system. The voltages 
of the three-wire system may be regulated by means of the 
resistances in the shunta of the machines. 

3. Drive the alternator and supply the alternating- 
current system : This meaus that the balancer must 
running on the three-wire system ; the alternator being 
coupled to the balancer is, of course, aleo rotating. The 
operation consists now of simply paralleling the alternator 
on the ’bus bars in the usual manner and then removing 
from the ’bus bars the other machine which may be 
running! —H. P. 


Question No. 388.— What are the requirements for a lightning 
arrester for overhead cables, and how far are these require- 
ments fulfilled in-the present instruments 1 


Best Answer to No. 558 (awarded 10s.).—The function of 
a lightning arrester is, firstly, to conduct to earth all dis- 
charges of atmospheric electricity which may otherwise do 
some.damsge to the plant or other apparatus in use, and, 
secondly, to prevent the line current from following the 
lightning discharge to earth, and so short-circuiting or 
badly overloading the plant at the power station. The 
voltage required to maintain an arc across a given air-gap 
is far less than that required to start the arc? hence the line 
current will follow where it cannot lead. An alternating 

tential difference of 10,000 volte will spark about jin. 
In air, but will maintain an arc of at least 6in. if once 
started. 

There are, generally speaking, three kinds of discharges 
due to atmospheric electricity : (1) lightning actually strik- 
ing the line; (2) induced rush or surgings in the line; (3) 


slow accumulation of charge in the line. It is doubtful if 
the lightning arresters now in use can save a line from 
some damage if it is struck directly by a powerful lightning 
one Such occurrences are, however, comparatively 
rare. Class 2 are most numerous. When a lightning dis- 
charge takes place in the neighbourhood of a line, the 
action induces an E M.F. in the line, which is generally of 
& rapid oscillatory character, producing surgings of current 
backwards and forwards along the line. It is this class of 
discharge which has most generally to be dealt with. 
Class 5 appears to be due generally to а charge accumulated 
from the air surrounding the line. If it is desired to 
prevent lightning discharges from entering the line at all, 
а common and successful plan is to employ a guard wire. 
This is generally an iron wire stretched along the whole 
distance of the line about 12їп. or 18in. above the top wire, 
and is earthed at about every fifth pole, or, say, 15 times 
to the mile. This is very effective in districts which are 
not subject to very violent thunderstorms. 

The general principle of lightning arresters is that of а 
short air-gap, one terminal of which is connected to line 
and the other to earth, with suitable arrangements for 
extinguishing the arc started by the lightning discharge. 
There are, however, several successful types of protector 
on the market in which the line is дето earthed 
through а high resistance, which allows the lightning 
discharge to pass to earth, but prevents the line current 
following. One of the best of these is the Wurts non- 
arcing railway lightning arrester, which consists of two 
brass terminals mounted оп а wood block, the upper one 
connected to line and the lower to earth. Between the 
terminals is a space of about lin. which is made into а 
high-resistance conductor by nine grooves of charred wood. 
For а 500-volt circuit the resistauce of this arrangement is 
over 50,000 ohms, so that the leskage current is quite 
negligible. | 

n the Thury lightning arrester the discharge passes to 
earth through two air-gaps at the top and bottom of a 
metal arm about 2ft. long. This arm is pivoted near the 
bottom, and the lower gap is shunted by an electromagnet. 
The line current passes through the coils of the magnet in 
preference to the lower air-gap, and in so doing pulle the 
movable arm to one side and breaks the arc at the gaps. 
The arm then returns to ita original position ready for the 
next discharge. 

In the Oerlikon condenser lightning arrester a number 
of discs of iron are interleaved with mica discs of exactly 
the same diameter and threaded on to an insulated spindle. 
The top and bottom discs are connected respectively to 
line and earth, and the lightning discharge is broken up 
over the intervening mica edges between each metal disc, 
while the line current is practically unable to form an arc. 
About 45 metal discs are required for a 5,000-volt circuit. 
These arresters can be used for alternating or continuous 
currents. After long use, however, the edges of the metal 
plates get welded together, and these have to be renewed. 

In the Wurts lightning arrester two solid metal cylinders 
in series with a carbon-rod resistance are placed within 
yain. of each other, and parallel to one another, and by 
the cooling action of the mass of metal chill the arc and 
extinguish same. For pressures higher than 1,000 volts a 
series of cylinders is used. 

Slemens's arrester consists of two wires or rods bent into 
Y form. The distance between the vertical portions of the 
two rods can be varied to suit the line voltage, while the 
upper рага diverge to perhaps 18in. The arc is broken 

fly by the action of the heated air, which rises and 

carries the arc upwards into the space between the diverg- 

ing rods. This arrester is extremely simple, but is rather 
. Slow in action. 

In the Thomson-Houston lightning arrester, which is 
very largely used, the discharge is put to earth through two 
air-gaps, the latter of which is shunted by an electromagnet. 
The line current, if it es the first gap, takes ite path 
through the net oo 
and in doing so blows out the are in the first gap, which 
latter is placed where it will be best acted on by the field 
produced: It will be seen that this arrester differs from 
the “ Thury ” in that the arc is extinguished by the electrical 
action of the field produced, not the mechanical action. Its 
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action is exceedingly quiek and reliable for continuous 
curreuta. 


of cylinders of non-arcing metal, such as 
are arranged 
being connected to the line and the last to earth. With 
alternating currenta a short-circuit is not maintained. А 
continuous current arc, however, is not broken. 
arrester is largely used, the interruption of the arc being 
extremely rapid.—E M. 


tbe discussion which followed the paper. | 
stated that any lightning protector is better than none at 
all, and the best of those 
instruments. They do not afford perfect security, and the 


owing to their lower resistance, 
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In the Warts non-arcing metal lightning arrester a series 
с or antimony, 


with air-gaps of in. between each, the first 


This 


Answer to No. 338 (awarded 5s. ).—Almost all the infor- 


mation we possess about lightning arresters will be found 
in vol. xix. of the Journal of the Iostitution of Electrical 
Engineers, which contains the paper read before a peg. 
of tbat body on April 24, 1890, by Prof. O. J. Lodge, an 


Prof. Lodge 
use are by no means inefficient 


occasions when they partially fail are not very numerous.” 
When we consider the vagaries of a thunderstorm, the 
varying pressures of the electricity, the fact that either 
the earth or the cloud may be positive, it would be sur- 
prising if au arrester were made which the manufacturer 
or inventor would guarantee to act in every case. 

Prof. Lodge showed many experiments аш the read- 
ing of the paper, the place of the lightning flash being 
taken by discharges from Leyden jars, and he showed that 
if the protector consisted in any part of а coil of wire the 
lightning would jump from layer to layer and plerce the 
insulation, while if the protector consisted of two knobs 
near to each other, one having an earth connection and the 
other being in electrical connection with the line to be 
protected, part of the lightning flash might, and роже 
would, run to earth, jumping from knob to knob, but в 
enough would remain to flow along the line wire in most 
cases to do serious damage. In fact, Prof. Lodge states: 
* No conceivable form of single air-gaps, whether between 
knobs or pointe, or plates or wires, or between wire and 
tube, or coil and cylinder, or any other possible device, can 
possibly afford complete and adequate protection. If these 
single air-gaps are not perfect protectors, and the current 
leaps from layer to layer if a coil is used, we are forced to use 
a combination of forme, and Prof. Lodge proposes a series of 
knobs or plates so arranged that the surplus of the charge 
left after passing the first arrester may find a means of 
eacape through the next, and so on. The sides, ree is 
shown in the diagram. It must be remembered that the 


EAR 
AIR GAP 
САФЕГ TOBE 
PROTECTED 


only great difficulty which occurs in protecting electric 
light leads is that the lightning spark is able to start an 
arc across the air-gaps to earth, which may be maintained 
by 955 main current. 

ow, then, the requirements for а good protector may 
be put down in а negative form. (1) It must not consist 
of а coil through which the current due to the lightning 
flash has to pass; (2) it must not consist of a single air-gap; 
(3) it must be so arranged that the arc to earth shall not 
be maintained by the main current. 

With regard to the extent to which these requirements 
are falfilled with modern instrumenta, much depends on the 
make; some instrumenta are good, some moderate, some 
radically bad. Telephones are usually protected by 
means of two pieces of brass cut into adjacent pointe ; 
telegraph instruments are protected by means of two plates 
insulated from each other by means of paraffined P ; 
while there are numerous instruments for the protection of 
the electric light leads. Some of these are built ро the 
model of Prof. Lodge's device. Many others are designed 
with a single air-gap, the length of which can be adjusted 
at will, as the air-gap is between a plate and the end of a 
pivoted lever. In these the other end of the lever is 
attached to a soft-iron core hanging ina solenoid, along 
which the main current has to flow if it maintains the arc 


to earth made by the lightning flash, and the very fact of 
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2 so flowing energises the coil and opens the length of the 
air-gap. 

Another form consists of two parabolic horns of metal, 
one on the earth wire and the other on the main lead. The 
air-gap thus ually increases in length as you advance 
up the horns, whilst another form consists of a series of 
fuses so arranged that if one blows, a second is brought 
into use. 

It will therefore be seen that it is impossible in a 
general way to state bow far the necessary requirements 
are fulfilled in modern instrumenta, but that the question 
has to be left when the requirements аге stated.—M. 


CATALOGUES. 


The Mackey’s Electric Lamp Company, Limited, of New 
Charch-street, Bermondsey, S. E., have issued with the beginning 
of the century a new list of their incandescent lamps. These 
lamps are now manufactured by the firm in a great ty of sizes 
and shapes to meet the views of the customers who go in for 
artistic effects in which the shape of tbe lamp is to blend with the 
design of the electrolier. With the ordinary consumer, however, 
the well-known bulb shape is still most in favour. For lampe 
up to 110 volta the firm now list four different efficiencies, com- 
mencing with 24 watts per candle and going up to four тайа per 
candle. Naturally, the life is in the inversed ratio of the efficiency. 
For instance, ib is claimed that for lamps from 34 to 4 watts per 
candle an average life of 1,000 to 2 000 hours may be expected, 
whereas with high-efficiency lamps from 24 to 3 watte per candle 
the life will be more like from 200 to 300 hours. It will be 
interesting to note how far the firm have succeeded in securin 
24 watts per candle in their lamps for an extended time. Wit 
the higher-voltege lampe, to be used on 200 to 250 volb circuits, 
34 to 4 wabte per candle is the best that can be done, but we look 
to these figures being reduced in the near future. 

The Brush Electrical Engineering Company have forwarded to 
us their price-list which has recently been issued for their 
dynamos, alternators, motors, and electrical accessories. The 
great majority of information in these lists is old, and deals with 
the types of machines which have been standardised by this firm 
for some years past. We notice that the Brush machines for arc 
lighting, together with the various accessories, such as regulators, 
lightning arresters, etc., are still on the market, in spite of the 
various new systems of arc lighting which have been perfected 
during the last 15 years. The Mordey-Victoria alternators are 
also still in the list, but we notice that more prominence is given 
to the alternators of the inductor type. The medium-speed 
alternating current single-phase motors now being supplied by the 
firm are designed on the Kolben system, and from the illustrations 
we gather that they are most conveniently arranged for applica- 
tion to the machines they have to drive. In one type а fast and 
loose puliey is provided on the motor shaft, so that the belt can 
be thrown over by a striking gear from the loose to the fast pulley 
after the motors have run up to speed. These are illustrated for 
frequencies of 100, 85, and 50 complete a per second. A 
special design of a street transformer box is also shown on one of 
the pages of the catalogue, which has a number of good features. 
Above the transformer is placed the switch gear, which can be 
arranged to be operated from the street through the cover of the 
box. Switching off in this way renders the transformer dead 
before the attendant goes to examine the same, We notice 
„that the liste are so arranged that they can be circulated 
independently. 


LEGAL INTELLIGENCE. 


CORPORATION OF WOLVERHAMPTON v. THE BRITISH 
| ELECTRIC TRACTION СОМРАНҮ. 


In the Cbancery Division of the High Court of Justice on the 
llth insb., before Mr. Justice Farwell, Mr. Warmington appeared 
to move, on behalf of the plaintiffs, for an order against the 
defendants to enforce Mr. Justice Joyce's N iven against 
the defendants in the action tried by him during last sittings. 
The trial referred to was brought by the plaintiffs to enforce 
specific performance of a statutory contract under which the 
defendants were to sell to the plaintiffs the whole of their under- 
taking. The defendante were, however, still in possession, and what 
the plaintiffs wanted was to obtain possession of the property, 
and tbey had tendered the amount of the purchase money 
on two oocasions—£1,250 was the amount—but the defendante' 
solicitors, as well as one of the secretarial staff, had declined to 
take payment. The plaintiffs were stil prepared to pay the 
purchase money, and what they wanted was possession. 

Mr. Thompson, who appeared for the defendante, said his 
cliente did not object to the order asked for being made, if neces- 
sary. If the purchase money was paid the Corporation could 
have poesession of the undertaking, notwitbstending the fact that 
the form of conveyance was not executed. There bad been a two- 
fold difficulty— first, as to the payment of interest; and the other 
as to the form of conveyance. 

His Lerdship that was all the plaintiffs wanted. Was an 
order for possession embraced in Mr. Justice Joyoe's judgment? 


Mr. Thompsen said the order was for payment of the purchase 
money and the execution of a proper conveyance. 

His Lordship said he falled to see why defendante had not 
given up possession, but inasmuch as they had now, by their 
counsel, undertaken to do so on payment of the purchase money, 
there remained nothing but the quesbion of costs of the motion. 
The delay having arisen through the action of the defendante, the 
order of the Court was that the defendants should pay the coste. — 
Birmingham Daily Post. 


FARLOW v. DUBLIN UNITED TRAMWAYS COMPANY. 


On Monday in Queen's Bench Division No. 1, before the Lord 
Chief Baron, Mr. Justice Johnson, and Mr. Justice Madden, in 
the new trial motion of this case, the Righe Hon. The MacDermot, 
Q.C., with whom were Messrs. Gordon, Q.C., and J. F. Murphy 
(instructed by Messrs. Casey and Clay) who represented the 
defendants, mentioned that notice of new trial was served because 
counsel considered the damages awarded—namely, £1,100—in an 
action for injuries caused through the alleged negligence of the 
defendante, ar excessive. The case been allowed to stand 
from last sittings. The report of the Lord Chief Justice, before 
whom the case was tried, had since come in, and from the character 
and nature of that report, counsel had advised his cliente nob to 
go on with the motion. 

The Soliciter-General, with whom was Serjeant Dodd 
ше by Mr. Miley), for the plaintiff, asked thao the motion 

refused with coste. 

Tbe Court made ап order to that effect. — Dublin Evening Маз, 


THE BRITISH THOMSON-HOUSTON ELECTRICAL COM- 
PANY, LIMITED, v. THE BRISTOL TRAMWAYS COMPANY. 


Leave to appeal from an order of Mr. Justice Day, in Chambers, 
confirming an order made by the Master appointing a barrister to 
а Bont ampire in an arbitration between the parties, has been 


COMPANIES’ MEETINGS AND REPORTS. 


NERNST ELECTRIC LIGHT. 


The adjourned annual meeting of this Company is to be held 
to-day (Friday), the 180Ь, when a long statement by Mr. B. M. 
Drake, managing director, will be brought before the shareholders. 
It will be remembered that ab the meeting held on Deo. 19 certain 
eharges were brought by another director (Mr. B. Zusman) against 
Mr. Drake's policy as managing director, and also againso Mr. 
Drake personally, In answer to these charges a circular has been 
prepared by the managing director, a copy of which is now in our 
hands, 10 is much too long to reproduce in full, and there are 
also їп ib answers to a number of personal c es, which we do 
not propose to take ар. With ре to Mr. Zasman’s charge, 
that Mr. Drake had unduly favou the Electric Resistance and 
Heating Company ab the expense of the Nernst Company, Mr. Drake 
states that there was no contract nor understanding with the first- 
named company that they were to supply heaters to the Nernst 
Company at cost’ price. The pro that these heaters should 
be supplied at 15 per cent. under the price to other 
customers is, in Mr. Drake's opinion, an exceedingly fair one. It 
would place the Nernst Company on much more favourable terms 
than other manufacturers of Nernst lamps. Mr. Drake then 
explains the exact terms on which he transferred 250 shares in 
the Nernst Company for 250 shares in the Resistance Om pane 
As regards the undue favour said to be shown by him to the 
British Electrio Works Company, he explains that he has abso- 
lutely no connection with that company, nor has he ever held а 
single share in it. The extract which Mr. Zusman read from one 
of Mr. Drake's letters to the chairman of the above company 
loses the meaning placed upon it by Mr. Zusman when the 
context is known. Mr. Drake also explaine that, whereas 
they had to pay rather more per holder to the British 
Electric Works Company than they could have obtained 
them from elsewhere, orders were placed with that firm 
because they undertook to FS more prompt delivery. On 
the question of the neglect Mr. Drake to decide upon a 
trading policy, he explains that while he differed from Mr, 
Zusman as to the best way in which to carry on a supply of Nernat 
lamps, he had a definite policy which was approved of by the 
directors of the Company. They could not, however, do much in 
this direction until the lamps were ready to be placed on the 
market in quantity. The reet of the statements on this question 
involve such personal matters that we do not feel called upon to 

into them. "There is also the question as to whether Mr. 
rake had given the time to the Company's business which ib 
required, and here again it is a question for the shareholders as 
to wbether or not Mr. Drake has given all the time which is 
necessary up to the present stage. He points out in his state- 
ment that whereas he has received £290 as managing director, 
he would, if he had devoted his whole time to the undertaking, as 
once proposed by Mr. Zusman, have received a salary of £2,000 
рег annum. Mr. Drake adds that he could not have usefully 
evoted any more time to the Company's businoss than he has 
done. Aocompanying this circular is a letter, dated Dec. 12, from 
the staff, which contradicts the charges of want of organisation 
brought by Mr. Zusman. i 
In reply to thie statement, Mr. Zusman has issued a rejoinder, 
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which, we presume, will also come before the meeting to-day. 
The most technical I| in the same is a charge that, although 
the repeat order for holders was said to be given to the 
British Electric Works Company because they could geb more 
prompt delivery, there was no penalty clause inserted in the con- 
tract, and that tbe holders had not been delivered to time. "The 
rest of the rejoinder deals mostly with personal matters, and the 
charges firsb brought by Mr. Zusman are repeated. It remains to 
be seen what course the Company will take ab the meeting to-day. 
The situation is considerably complicated by the fact that a 
number of the shareholders invested in the undertaking without 
reading thoroughly the prospectus. They were therefore under a 
misapprehension as to the ownership by the Compeny of the 
English patent rights. Ib must be remem in this connection 
that the aretha of the Company did nob place in a prominent 
position in the prospectus a statement that the English patent 
rights had nob been secured. Ib would be unfair that any soreness 
in this respect among the shareholders should be visited against 
the managing director. 


GENERAL ELECTRIC. 


The firsb sbatutory general meeting of this Company was held 
on Heron аб the Cannon-streeb Hotel, Mr. Hugo Hirst 
presiding. 

The Secretary baving read the notice convening the meeting, 
the Chairman, after expressing his regret that Mr. Gustav Byog 
(the chairman of the Company) could not be there to preside, sai 
the whole of the share сары as well as debenture stock, had 
been subscribed, issued, and alloted. All the calls for the whole 
of the debenture issue had been paid up, and though the last call 
on the erence shares was only due on April 1, out of 18,000, 

ad paid up fully £10, while 3,901 had paid up in accord 
ance with the requirements of the prospectus the sum of £7. 10s. 
each. The debentures were held by 153 subscribers, the biggest 
holding by one person or party being £15,000. The preference shares 
were held by 422 subscribers, the b t holding g 651 shares. 
The whole of tbe properties purchased by the new company, with 
the exoeption of a few leaseholds held on rack rent, have been 
duly transferred to them by the vendors. The debentures of the 
old company had been paid off, and the m e of the new 
debenture stock had been executed and tbe d handed over 
to the trustees Ап application had been made to the Stock 
Exchange for a quotation of the preference shares and 
debenture stock, and the requisite declaration bad been made, 
and they were expecting shortly to have a day fixed for 
a settlement and quotation on the London Stock Exchange. 
Application would be madeat Manchester and Glasgow in due course. 
It was a most pleasing fact that a very large proportion of the 
решен capital Һай been allotted to numerous customers of the 
rm. A fact no less gratifying was that the staff of the General 
Electric Company and their friends had invested quite a con- 
siderable amount in their business, which showed the great con- 
fidence they had in their firm. Of the money thus received, after 
paying off old debentures and obber obligations of the Company, 
practically all had been pledged to certein Se e which 
were su in tbe prospectus. Electricity still afforded greab 
fields for the enterprising, and with that conviction they had bad 
no hesitation in acquiring 60 acres of additional land adjoining 
the property mentioned in the prospectus, They had placed the 
contract for their very large engineering works, a central power- 
house, for a large quantity of most up-to-date machinery, and within 
a very short period they hoped to bave supplemented their present 
overcrowded works at Manchester and Birmingham with such new 
additional works which would enable them to undertake at a profit 
anyand every kind of electrical neering work that had ever been 
attempted in this country. It might interest debenture holders to 
know that the money they were spending on these factories was all 
going on the first property mentioned in the prospectus, and would 
considerably exceed the minimum sum of £60,000 which they 
promised to expend thereon. They were about to build roads 
and goods sidings so as to be able to enjoy the advantages of 
cheap freights and raw materials, and they were on the t of 
closing contracte for the manufacture of a number of articles that 
they had been in the habit of buying, to disclose the nature of 
which аб this juncture would be unwise. А considerable portion 
of the unissued part of the ordinary shares had been pu aside for 
ual allotment to the principal members of the staff. Mr. 
arburton, their adviser, had assisted thom in developing 
a scheme which they expected would shortly come into 
operation. Ib was simple, and ү ho would work 
beneficially both for the staff and for the Company. With 
regard to their business, he was pleased to state that tbere 
had been а considerable increase in sales for every month during 
the nine months that they had been in existence as а new company 
com with the respective months of the previous year. 
of their oldesb. deparbmente in which they considered themselves 
leading manufacburers in this country—the telephone depart- 
ment—was receiving a most satisfactory impetus through the 
competition that was now springing up between the Government 
telephone companies, and municipal authorities. As regard 
their incandescent lamp business, he believed tbe Roberteon lamp 
was made in better quality and larger quantities than any other 
lamp in this country. He wished to state hére that the Incan- 
descent Electric Lamp Works making the Roberteon lamp were 
identified as closely with them as ever, but as in that en 
they had some colleagues outside their own firm, the works were 
carried on as a separate company, and appeared in tbe list of 
investments in the prospectus. ES 


In reply to Mr. Frederick Walker, the Chairman said that no 
ever they issued ordinary shares to the public those 
investors who had supported them up to the present would, ss a 
matter of course, be considered first, though in what shape it 
would naturally be premature to вау that day. That, he thought, 
was only a sound business policy to adopt. ed issuing 
further ordinary shares, there were many reasons why бів was 
поб possible at the present time. Не would give only one 
of these, and he had no doubt Mr. Walker would understand 
it. They had been up till recently a private business, and 
they were all at once absorbing or taking up a lob of 
capital from the public which necessarily must for a few 
years be unremunerative. Until that capital became productive, 
they could not possibly increase their profite very much over what 
they had shown in the prospectus; but this new capital was an 
additional charge on their present profits, and they thought it 
was only fair that until ib was in working order, and they knew to 
what basis ib had brought them, the holders of the present ordinary 
shares should take all risks. 
The proceedings tben terminated. 


BRUSH ELECTRICAL ENGINEERING. 


An extraordinary meeting of this Company was held at 
Winchester House on Monday for the purpose of considering an 
agreement with the British Electric Traction Company. 

Mr. J. B. Braithwaite (chairman) presided, and in the course 
of his remarks expressed the opinion that the agreement submitted 
for the approval of the shareholders that day was decidedly in the 
interest of the Brush Electrical Company. The Brush Company 
had been engaged in the last two or three years in g 
extensions bo the works at Loughborough, and in developing every 
branch of traction plant, and they were now in a position to eupply 
everytbing necessary in connection with electric tramway traction. 
The British Electric Traction Company, on the other hand, was 
without doubt the leading British compeny in the 
business of electric traction. The result of the agreement would 
be that the Brush Company would secure a large share of orders 
for electric plant tbroughout the country by their connection witu 
the Traction Company. Of course, the other company asked for 
sometbing as a quid. pro quo, and that would take the form of a 
5 per cent. rebate on all orders. The confidence which the Traction 
Company felt in the Brush Company, and in their ability to 
provide such profiteble work, was shown by the clauses in the 
agreement which provided that they should be represented on the 
Board of the Brush Company by three gentlemen ; and further, 
with the idea of securing some portion of the manufacturing 
profite for themselves, the Traction Compauy were willing to take 
as many ordinary shares in the Brush Compeny as the sharebolders 
wished to let them have аб a fair exchange—viz., the market price, 
Io other words, the Traction Company offered one of their shares, 
carrying dividend from April 1 last, in exehange for every 73 
Brush shares, carrying dividend from Jan. 1, 1900. He wished to 
impress upon the shareholders that this exchange was purely 
optional so far as they were concerned, but the Traction Company 
bound themselves to take апу number of tbese shares offered to 
them on the terms mentioned. The agreement could be termi- 
nated at the end of one year by either party if tbe arrangement 
proved to be unsatisfactory. It was an ent for alllanoe for 
mutual benefit, the success of which would depend upon the good 
will which the two parties put into it. Those directors who now 
tendered their resignations to make way for the three representa- 
tives of tbe Traction Company would be compensated by that 
company to the extent of £2,500 in all, The Chairman then moved 
the adoption of the agreement, 

Mr. J. 8. Rawerth, in seconding the motion, said he had 
furthered the completion of this agreement in the full belief 
that it would be entirely in the interest of the shareholders of the 
Brush Compeny as well as the Company iteelf. 

In reply to Mr. Lamont, the Chairmam said that only the 
ordinary shares were affected by the agreement. The preference 
shares remained exactly as they were. 

Mr. Lamont asked whether there was any recognised standard 
of fair commercial value for the work the Brush Company expected 


do ? 

Wee e do Clause 6 in the schedule to the 
agreement, which provided for a reference to a committee in the 
event of a difference arising. 

A wanted to know what undertaking there was 
that the Traction Company would not squeeze the shareholders of 
the Brush Company out of existence ? 

The Chairman replied that it would nob be in the intereat of 
the Traction Company to attempt such a thing; but if they did, аб 
the end of one year the Brush Company could cancel the agree- 
ment, The shareholders were fully protected. 

"s Shareholder 5 in the T 5 ач анов 
трапу acqu 0 e majority of the Brush ordinary 
shares, they could do exactly as they liked by vote. 

The Chairman explained that the preference shareholders weuld 
rank with the ordi shareholders in the matter of voting ; and he 
having told a sbareholder that it was impossible to conclude the 
contract without consulting the shareholders on the subject, the 
motion was pub and ied, with three dissentiente. 

On the motion of the Chairman, MOT Mr. ©. E. Hodgkin, 


of the Traction Company, and Mr. К. Percy Sellon, general 
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manager of the Brush Company, were then elected to fill the 
vacancies on the Board. 


А vote of thanks to the chairman closed the proceedings. 


LONDON AND GLOBE FINANCE. 


At the adjourned extraordinary general meeting of this Corpo- 
ration, held at Cannon.street Hotel on Monday, the Marquis of 
Dafferin in the chair, Mr. Whitaker Wright stated the result of 
the negotiations with the creditors since the last meeting. All the 
creditors except one had signed an agreement wbereby they would 
release the Company from all obligation on payment of the 
ваш of £485,000. The creditor who had not yet consented was 
not antagonistic if the arrangement was going to be completed on 
busineeslike lines, The two thiogs wanted were £500,000 where. 
with to pay the Company's debts, and a further sum of several 
hundred thousand pounds wherewith to carry on their operabions 
and so regain that prosperity which they formerly enjoyed. To raise 
the former sum the directors had decided to dispose of the Com- 
peny's interest in tbe Baker-street and Waterloo Railway, and the 
sale was on the point of consummation. Then it was proposed that 
the Company should be reconstructed, the new shares being 
issued with a liability of 5s. each, and it might be possible to 
substitute a debenture bond for a liability of 5s. 

A resolution was passed for the voluntary winding up of the 
Company. 
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CONTRACTS OPEN 
Brighton —The Council invite tenders for cables. Tenders by 
Feb. 14. Fall details in our advertisement columns. 


Bournemouth. —The Town Council invite tenders for 42 electric 
cars. Tenders by March 2. Details in our advertisement columns. 


Colne.—The Electrical Committee invibe tenders for various 


plant. Tenders by Jan. 19. Details in our advertisement 
columns. | 

Edinburgh.—The Corporation invite tenders for engine and 
dynamo. Tenders by Feb. 9. Details in our advertisement 
columns. 


Southend-on-Sea.—The Corporation invite tenders for four 
electric motorcars for the pier electrical tramway. Tenders by 
Feb. 6. Details in our advertisement columns. 

Aberdecn.—The Tramway Committee invite tenders for the 
electrica! equipment of their bathing station route. "Tenders by 
Feb. 13. Details in our advertisement columns. | 

Oldham —The Electricity Committee invite tenders for supply 
delivery, and erection of engines and dynamos. Tenders by 
Jan 29. Details in our adve ment columns. 

Great Yarmouth.—The Town Council invite tenders for the 
supply of 800 tons, or thereaboute, of steel girder tramway rails 
of from 80.b. to 901b. per yard. Tenders by Feb. 6. 

Plymouth —The Corporation invite tenders for about 300 tons 
rails, fiehplates, etc. Specification, ebo., may be obtained from 
Mr. James Paton, borough engineer. Tenders by Jan. 21. 

Brighton.— The Council invite tenders for the overhead trolley 
construction and equipment on the whole of the tramway routes. 
Tenders by Feb. 14. Details in our advertisement columns. 

Wigen.—The Electric Light and Tramways Committee invite 
tenders for dynamos, Korting oondensers, switchboards, etc. 
Tenders by Feb 2,. Full details in our advertisement columns. 

Bradford.—The Tramways Committee of the Corporation invite 
tenders for the complete electrical overhead equipment of over 
five miles of tramway. Tenders by Feb. 2. Details in our adver- 
tisement columas. 

Battersea.—The Council invite tenders for the supply of 
ordinary and A air go electricity meters, ia accordance with 
specification No. 10. Tenders by Feb. 1, 1901. Details in our 
advertisemenb columns. 

Canterbury.—The Lighting Committee invite tenders for the 
supply and erection of various plant for the extension of the 
municipal electricity works. Tenders by Jan. 30. Details in our 
advertisement columns. 

Brighton —The Corporation invite tenders for tbe supply and 
erection аб the Corporation electricity works, North road, Brighton, 
for various tramway plant. Tenders by Jan. 28. Details in our 
advertisement columns, 

Tynemouth.—The Ee ea invite tenders for the supply, 
delivery, and erection at the electricity works, Tynemouth, of one 
450-kw. steam dynamo. Tenders by Jan. 31. Details in our 
advertisement columns. 

Hull.— The Works Committee of the Corporation invite tenders 
for the sup ly of one multipolar generator, to be coupled direct to 
a Belliss E -speed engine. Tenders by Feb. 8. teils in our 
advertisement columns. 

Kirkoaldy.— The ES ibe pe invite tenders for the supply, 
delivery, and ereovion of boilers, with mountings, gangway, feed 
and drain pipes, eto., complete. Tenders by Feb. 15. Details in 
our advertisemenb columns. 


Amsterdam.—The Corporation invite tenders for the supply 
and installation of the complete motor and electrical plant of the 
central station of the town electrical works. Tenders by April 1. 
Details in our advertisement columns. 
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Cepenhagen.—Tenders are invited for accumulator batteries 
and obher electric works by the Copenhagen Electricity Company, 
30, Gothersgade. "Tenders by Jan. 21. 

Aberdeen. —The Electric Lighting Committee invite tenders for 
surface condensers, air and circulating pumpe. Tenders by Feb. 8. 
Details in our advertisement columns. 


. invite tenders agen supply of 
condensing t and ooo tower MAT . mains 
switchboard, and travelling crane. f Tenders by Feb. 1, 1901. 
Details in our advertisement columns. 

мош ways 1 tenders for & apa 
e or a 1. w. tramway generator. 

ification, etc., may be obtained from Mr. A. L. C. Fell, 

LE.E., general manager, Town Hall. Tenders by Jan. 21. 

Eastbourne. —The Electric Light Committee invite tenders for 
the erection and completion of a proposa electric lighting 
station, with administration block. Plans, etc., may be seen ab 
e 5 Engineer's Office, Town Hall, Eastbourne, Tenders 

y Feb. 4. 

Batley.—The Corporation invite tenders for the supply, 
delivery, and erection at the proposed electricity works of 
high-speed triple-ex ion steam dynamos, one balancer, and one 
motor-generator. Tenders by Feb. 9. Details in our advertise- 
ment columns. 

11га. —The Urban District Council invite tenders for work to 
be done in connection with the electric light of the town hall 
and public offices, High-street, Ilford. cations, ebc., ma 
be obtained on application to Mr. John W. Ben clerk, Coun 
Offices, Ilford. "Tenders by Jan. 21. 


Islingten.—The Electric Lighting Committee invite tenders 
for the erection of a water-tower, tanks, and sundry additions 
to the central electric lighting station, ae a Holloway, N. 
Plans, etc., may be seen at the office of Mr. A. Hessell Tiltman, 
F. R. I. B. A., 51, Russell-equare, W.C. Tenders by Feb. 12. 

Wimbleden.—The Urban District Council invite tenders for the 
supply and erection of steam and exhaust pipes, etc., and the 
moving of two boilers, feed pumps, feed-water heater, and storage 
tank, an independent surface-condensing plant, and two water- 
tube boilers. Tenders by Feb. 18. Details in our advertisement 
columns. 

Great Yarmeuth.—The Corporation invite tenders for the 
supply, delivery, and erection of two water-tube boilers, and two 

-kw. high-speed continuous-current steam d oa, for electric 
traction purposes. Specifications, etc., may be obtained ab the 
office of Messrs. Preece and Cardew, 13, Queen Anne’s-gate, Wesb- 
minater, S. W., or Mr. J. Wm. Cockrill, M.I.C.E., borough sur- 
veyor, Town Hall, Great Yarmouth, Tenders by Feb. 5. 


RESULTS OF TENDERS. 


Cheltenham.—An order for a second 500-kw. burbo - al bernator 
has been placed with C. A. Parsons and Co. 

Derby.—The Town Council bave accepted the tender of Messrs. 
Ferranti, Limited, for a new engine and alternator at £6,000. 

Bedford.—The Urban Sani Authority have кере the 
tender of Heuley and Co. for а rubber mat for use at the electricity 
works ab £15. 

1.00400, 8.W.—The tender of R. Dawson and Co., Limited, 
Stalybridge, has been accepted for wiring the electric light 
installation at the Tooting Bec Asylum at £4,416. 

Bermondsey.—The tender of Crompton and Co., of Chelmsford, 
at £2,595, for the supply, dellvery, and erection of cast-iron arc 
lamp columns, arc and incandescent lampe, etc., has been 
accepted. 

Halifax.—The Corporation have accepted a tender for 15 miles 
of electric cable of high voltage. Ib is stated that the order went 
to a Cologne firm, whose tender was £490 per mile, or £54 per 
mile below the lowest British tender. 

Middleton (Lanos. ). — The Corporation have accepted tbe tender 
of W. B. Haigh and Co., Limited, Oldham, for the supply, delivery, 
and fixing ab their electricity works of superheaters, economisers, 
feed pumps and pipes, tanks, steam and exhaust pipes, valves, and 
accessories. 

Glossop.—The Town Council have accepted the follo 
tenders : Drake and Gorham, electric installation, £603. 10s., an 
electric motors, £50. 108.; C. Fielding and Sons, pipes, 
fittings, etc., £215. 10a., and screen, £37. 10s., and dynamo 
chamber, £32; Jackson and Co., chemicals and apparatus, 


bon, 


К £51. 13s. 8d. 


h,—Five tenders, ranging from £129 to £235, have 
been received for constructing a concrete roof over the economiser. 
Mr. Polden's tender of £129. 104. has been recommended for 
acceptance; and also the following tenders, being the lowest in 
each case: Silvertown Ironworks Company, cast-iron pipes, 
£79. 18a. 6d.; T. Piggott and Co., steel pipes £76. 5s., and 


20in. valves £50, 
Hackney.—The following sub-contractors bave been agreed to: 
Contract of W. T. Allen and Co., for arc lamp pillars—J. Maude and 


Co., Manefield, Notte, castings. Contract of Aiton and Co., for pipe- 
work and valves — Clay Cross Company, Clay Cross, and McFarlane, 
Strang, and Co., Glasgow, cast-iron pipes; Stewart and Menzies, 
Glasgow, and J. Russell and Sons, Wednesbury, wrought-steel 
pipes; T. Piggott and Co., Birmingham, cast-iron tank. 
Tanbridge Wells.—The following tenders for the supply of 
ni aly pltch-pine poles have been received: Baltic Steam Saw- 
mills Company, 40ft. poles £5. 8:., 45%. £6. 7s. Id., DOft. 
£7. 19s. ; Wells and Co., Limited, 40ft. poles £5. 78. 6d., 45%, 
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£6. 12s. 6d., 50%. £7. 198. 
Company for tbe supply of 20 45ft, poles, and of Wells and Co., 
Limited, for 10 40ft. and віх 50ft. poles, have been accepted. 


Birkenhead.—The Corporation have acoepted the tender of 
Crompton and Co., Limited, Mansion House-buildings, London, 
E.C., for the supply, delivery, and erection of (Contract Q) switch- 
board and instruments for Craven-streeb generating station ; also 
the tender of Aiton and Co., 25, Laurence Pountney- lane. London, 


E.C., for supply, delivery: and erection of (Contract B) steam, 
exhaust, feed-water, and drain pipework for Craven - street 
generating station. 


Falham.—The Guardians have received the following tenders 
for wiring, etc., the Parish Receiving School : 


| In Simplex tubing. 
Tyler and Duncan, New Bridge-street ....... m e. E333 17 3 
Т. L. Hellyar, Hammersmith ............ WS RESTE €——— 332 8 0 
Wells and Oo., Paddington-street, W. .. ............... wm 325 0 0 
National Electric Wiring Company, Newington-butts ... 289 0 0 
Н. F. Joel and Oo., Finsbur) ... . . . . 270 0 0 
Alwyn and Oraven, Oowcross-street ............. -— АЕ . 240 3 6 
Barlow Bros. and Oo., Shaftesbury-avenue ................. . 255 0 0 
W. О. Scott, Нашшегаш1{Һ..................................„._ 231 4 2 
F. J. Ooleby, Thayer-street, W. . . .. . 320 15 0 
inching aud Walton, Orutchedfriars |........ ............... 212 5 0 
J. W. Manley and Oo., Limited, Victoria-street, S. W.. . 199 19 5 
W. J. Fryer and Oo., Sloane.square .......................... 199 0 0 
О. Cooper and Co., Fulham-road, S.W. (accepted) ......... 185 6 
In wood casing. 
Tyler and Duncan . ones o ЕРРЕТИ 509 8 4 
T. L. Hellyar ............... E РАНЕ v 302 12 5 
Wells an 9000 000006000000 осоро Veer eee eee eee ee eee eee 297 19 6 
National Electric Wiring Company ...... ЕКЕ a. 212 5 0 
Н. F. Joe „„ FFC 253 0 0 
Am or Ye mb e E SES A boss . 229 6 0 
Barlow Bros. and Оо.............................. T . 187 0 0 
W. O. E eee eee eee ee ee 207 14 5 
F, 205 5 0 
ga fix iir 8 180 7 0 
J. W. ley and Co., Limited .. . . 18 1 8 
W. J. Fryer and Оо....................................ә......›..... 175 0 0 
C. Cooper and Со.............................. ———S . 179 5 0 


BUSINESS NOTES. 


TRACTION. 


Folkestone,—The Town Council have approved the draft of 
the tramways provisional order. 

Sheffield. —The Owlerton tram route will probably be open for 
public use by the end of the month. 

Scarborough. — ТЬе Corporation have declined to. consent to the 
Scarborough Tramways Company's Bill. 

Twickenham.—Tbhe Town Council bave decided to oppose the 
London United Tramways Extension Bill. 

Pemberton.—The District Council have resolved that Mr. 
Davideon be at once appointed to value the tramways, 

Hanley.—The Town Council have adopted certain objections to 
proposed new lines of the Potteries Electric Traction Company. 

Birstall —The District Council have decided to ask the consent 
of the Board of Trade to ite purchasing the tramway line from 
Birstail to Gomersal. 

Willesden.—The proposal of electric trams for Willesden was 
rejected last week, after а poll of the residents, by 1,734 votes, 2,868 
being recorded for and 4,602 against. 

Huddersfield.—We understand that the date named for the 
completion of the electric tramways is to-day, and that the whole 
route will be opened to the public within a week or so. 

Wakefield.—In connection with the electric tramway scheme, 
Kirkgate Bridge is to be altered, and the cosb borne jointly by 
the County Council, the Corporation, and the syndicate, 

Litherland.—The Urban District Council are making enquiries 
as to whether there is still time to apply for an electric lighting 
provisional order for the district in the next session of Parliament, 

York.—The City Council bave resolved to press the Board of 
Trade to give their consent to the compulsory purchase of so much 
of the Fulford section of the tramways as lies within the city 
boundary. | | 
is reported that at the next meeting of the City 
Council the qeu wap Committee will recommend that the loni 
of Mr. John Burbridge, the obief electrical engineer, be inc 
to £600 per annum. 

Mewton-in-Makerfield,—-The South Lancasbire Tramways Com- 
pany have agreed to insert a clause in their Bill before Parliament 
empowering them to widen the roads along which the proposed 
extensions will run. 

Cork.—The Council bave sealed the deed between the Cork 
Electric Tramway and Lighting Company, Limited, and the 
County Council in connection with the tramway exbension from 
Ballintemple to Blackrock. 

Gosport.—The Urban District Council has rigid sealed its 
memorial in regard to tbe tramways company's Bill for the pur- 
pose of securing a locus standi, and tbe necessary steps to deposit 
(Ье ваше іп Parliament are being taken, 


The tenders of the Baltic Sawmills | 


Leamington. —The Tramways Commitee, in their last report to 
the Town Council, recommended the Council nob to consent to 
the tramway order unless satisfactory terms could be 
arranged between the Council and the company. 


Chester. —A* a special meeting of the Town Council on Wednes - 
day, various details of the tramways scheme were discussed, and 
formal resolutions were passed determioing upon an application to 
Parliament for a Bill for the purposes mentioned. 


Hampstead and Charing Cross Rallway.—A meeting, under 
the auspices of the Hampstead Tradesmen's Association, has 
passed а resolution in favour of the proposed extensions of the 
railway under Hampstead Heath to Golder’s Hill. 


Wigan.—The Parliamentary and Electric Light and Tramways 
Committees bave entered into an agreement with the Standish 
Urban Dietrict Council with regard to the pro tramway from 
the boundary of the borough to High-street, Standish. | 


Plymeuth.—Ab a special meeting of the Tramways Committee 
it was resolved thao the tramways be constructed to tbe eastern 
boundary of the estate belonging to the соран апа equipped 
for overhead electric traction ab an estimated cost of £10,539. 


Hindley.—The Districb Council have confirmed their resolution 
thad notice in writing be given requiring tbe owners or promoters 
of the tramways in Hindley to sell to the Council so much of their 
tramway undertaking as is within the urban district of Hindley. 


Sunderland.—The Town Council have adopted the proposal of 
the Tramways Committee to extend the tramways from Roker 
terminus to Seaside-lane, Christ Church to Grangetown, and 
5-2 5 Church to Ryhope - road at an estimated сово of 

Ince-tn-Makerfleld. —The Urban District Council have notified 
the present owners of the tramways undertaking of their intention 
to apply to the Board of Trade for their approval to the Council 
purchasing the tramways, authorised by the Wigan Tramways 
Order, 1879, 

Kingsten.—The Town Council have sealed a memorial to the 
examiners in Parliament complaining of the alleged non-com- 
pliance by the London United Tramways Company with the 
standing orders in relation to the requisite consents of local and 
road authorities, 

Greenwich.—The Borough Council have decided to inform the 
Board of Trade that they object to the proposal as to the recon- 
struction and electrical equipment on the Schuckert surface- 
contact system of the South-Eastern Metropolitan Tramway 
Company’s system. 

Paisley.—A conference took place last Friday between 
sentatives of Paisley, Renfrew, and Johnstone Corporations 
regarding the proposals of Mr. Murphy for the running of the 
local tramways. nsiderable discussion took place, after which 
the conference was adjourned. 

Dublin.— Application will shortly be made by the General 
Electric Company of Ireland to the Lord-Lieutenant in Council 
for authority to constract a series of light railways or tramways 
from the city boundary to outlying portions of Dublin and Wicklow 
at an estimated cost of £220,000. 

Dunstom.—In connection with the proposed tram service the 

lans have been drawn out, and these will be submitted to the 

hickham Urban District Council, and after approval by them, 
and the Durbam County Council and the Board of Trade, the 
work will be immediately commenced. 

Birkenhead. —The Town Council have approved tbe recom- 
mendation of the Tramways Committee that the fares to be 
charged on the New Ferry route should be Id. between New 
Ferry and Green-lane, ld. between Bedford-road and Woodside 
Ferry, and 2d. for any greater distance. : 

Stepney.— In order that the Coancil may have a locus standi In 
relation to the Bills of the proposed City and North-East London 
Electric Railway and the London County Council General Powers 
Bill (which deals with the proposed Rotherhithe and Ratcliff 
tunnel), the Council have given notice that they dissent therefrom. 

Ashton.—The Town Council, on the recommendation of the 
Tramways Committee, have resolved to request the Electric 
Tramway Company to run a sufficient number of cheap workmen's 
cars to meeb the requiremente, and to draw their attention to the 
frequent changes ia the time and irregularity in the running of 
the cara generally. 

Leith.—Ab the Town Council’s meeting last week a letter was 
read from the Edinburgh Street Tramways Company stating that 
in view of the relaying of the Leith-walk section the directors 
desired to bring under the notice of the Council the propriety of 
introducing the overhead electric system. The matter was remitted 
to the General Committee. 

Liverpool,—The Chamber of Commerce has decided to support 
tbe Bill about to be reintroduced before Parliament for powers to 
construct an electric рен railway between Mancbester and 
Liverpool. The outer circular route of tramways was brought 
into public use this week. Twenty four cars are on the route, and 
a six-minute service is given. 

Wasdsworth.—The Borough Council have decided to oppose 
tbe London County Council's scheme for the construction of a tram- 
way, commencing in the Lower Richmond - road, Putney, passing 
across Putney Bridge, etc., on the ground tbab Putney Rich 
is boo narrow, and that the curve to the weet into Lower Rich- 
mond-road would constitute a public danger. 

Aberdeen.—The Town Council have agreed to the resommenda- 
tions of the Tramways Committee that a double line of tramway 
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shall be constructed in Great Western- 
to Mannofield, cable ducts to be ‘laid a 


yards westward from South Mount-street, 


Walisend,—At last Tuesday's meeting of the Urban District 
Council the chairman was empowered to give his formal consent 
to the Bill for electric tramways, the company in the meantime to 
give a written undertaking that the county bridge would be 

the event of injury 
to property. A resolution was adopted to the effect that the 
Council do not approve of the County Council becoming owners of 


widened to 40ft., and to pay compensation in 


the tramways, 


Newoastie.—At the meeting of the Tramways Committee last 
week ib was reported tbat arrangemente had been made with 
Benwell Local Board as to the continuation of the tramlines from 
Elewick-road to the church, and from Weatgate-road to Chorley 
Pit-lane. The Walker Local Board have intimated that on certain 


conditions they are willing to coneede the right to the Cor 
to run trams to Walker. Jesmond-road is to be widen 
nection with the scheme. 


Barrow.—The tramways were purchased some months ago by 


tion 
in con- 


the British Electric Traction Company for £22,000, and they have 
been desirous of substituting electricity for steam. Nothing has 


eb been done in the way of locomotive renewal So far they have 

n unable to come to terms with the Corporation, and the result 

is that great complaints are made about bbe running of the present 

trams. The Corporation is blamed for nob purctasing the tram- 
ways when they had the option. 

London Electric Railways.—An influential meeting of owners 
of property in the western end of Fleet street was held on Tuesday 
to consider the Bills now being promoted in Parliament by the 
Victoria, City, and Southern, and tbe Piccadilly and Cit way 
Companies for powers to construct electric railways under Fleet. 
street. Id was resolved thab a committee be appointed to watch 
the progress of the Bills, and to protect the interests of the owners 
of property in Fleet-street affected by the proposed works. 

Airdrie —Ab a meeting of the electors of the Fifth Ward last 
week it was decided to send a memorial to the Board of Trade in 
connection with the tramway scheme, protesting on the ground 
that the ratepayers considered their rights had been sold, and 
asking the Board of Trade to make an agreement and compel tbe 
tramway company to provide a tramway for that part of tbe 
burgh, use the Fifth Ward, or eastern portion of the burgh 
of Airdrie, was being deprived of the advantage of tbe Act gob 
last year. 

Dukinfield.— Ab a special meeting of the Town Council last week, 
it was decided to promote a Bill in the next session of Parliament, 
along with the Town Councils of Stalybridge, Hyde, and Moseley, 
for power to construct and work tramways and supply electric 
en in the boroughs named, and for other рш es. The esti 
mated ‘Goat of the joint scheme is £400,000. The four Corporations 
of DAT йы чш Dukinfield, Hyde, and Mossley will have to find 
£100,000 each. There will be four statione, one in each borough, 
but only one generating station. а 

City and South London Rallway.— The accounts for tbe half- 
year ended 31st ult. show a balance, after providing for tbe deben- 
ture stock interesb apnd the full dividends on the 5 per cent. 
preference stocks (1891 and 1896), sufficient to allow a dividend on 
tbe consolidated ordinary stock at the rate of 14 per cent. per 
annum, carrying forward £1,249. The dividend for the corre- 
sponding period last year was ab the rabe of 14 per cent. per 
annum, the balance carried forward being £1,267. The receipts 
from all sources for past half-year were £46,740. 


Cardiff.—In connection with the electric tramways scheme, the 
borough engineer has been requested to estimate the cost of con- 
struction per yard per single and double track, and present the 
same to the Tramways Committee. Ab the meeting of the com- 
mittee last week, tbe borough engineer presented a report on the 
progress of the work for the electrical trams, sbowing that fair 

had been made. Да to the power station, the clay from 
the foundations was now being burnt on the side for concrete 
o tions, and its use had proved a great succes». A cubic yard 
of this material could be produced for ls, 6d , whereas the cost of 
broken stone was бв. . 

Southwark.—At the Council meeting last week, the Law and 
Parliamentary Committee presented a report with reference to the 
Bill which is being promoted by the Victoria, City, and Soutbern 
Electric Railway Company, under which they eeek power to con- 
struct two tunnels for separate up and down traffic from Victoria 
to the City, and from the City to Peckham, to be worked by elec 
tricity. The committee thought it was desirable that workmen 
should be able to return to their homes ab an earlier hour than 
six in the evening, and that the ticket issued should entitle the 
holder to return by any train during the day, or tc any inter- 
mediate station. They therefore recommended that the solicitor 
to the company be approached with a view to the insertion in the 
Bill of a clause to this effect. The recommendation was adopted. 

Halifax.—At the next meeting of the Town Council, the ү 
tion of tbe electric tramways extensions will be discussed. How 
to extend the tramways to some of the adjacent populous distriote, 
having regard to the inclines, is a matter that has for some time 
engaged the serious attention of the Tramways Committee. What 
is now suggested is that the Corporation shall try the experiment 
of a lift. e route on which the trial will be made, if the pro- 
posal of the committee be accepted by the Town Council, will be 
on the intended extension to d. By Elland- road there is a 
steep hill, and ib is here that it is proposed to place the lift, which 
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from Forbesfield-road 
the rails bonded for 
electric traction, and that in order to provide a passing place the 
line shall be doubled in Rosemount-place for a distance of 100 
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would be somewhat after the style of the oliff tramways at Soar- 
borough. The tramcars would be run over the level from Halifax 
direct on to the lift, which would deliver the cars on to con- 
necting lines on tbe Elland-road, whence they would bo 
Elland. Should the experiment prove a success, a si system 
will, it is believed, be carried out for Southowram, which is situate 
beyond Beacon Hill. 


LIGHTING AND GENERAL, 


Motherwell. The electric street lamps will be lighted on Feb. 1 
for the first time. 

London Gaszette.—An adjudication order has been made out 
r A. Hudson, 67, Thurnscoe-road, Bradford. 

Portsmouth.—The Admiralty have approved a scheme for 
lighting the dockyard by electricity instead of gas. 

Ossett.—The Council bave decided to unite with other local 
authorities in opposing the Yorkshire Electric Power Bill. 

Consett. — The agreement between the Council and the Northern 
Counties Electrical Supply Company has been approved of. 

Globe Telegraph and Trust Co.—The directors have declared 
an interim dividend of 1s. 9d. per share on the ordinary shares. 

Burten.—A report similar to thab noted under '' Taunton," re 
Rucker v. London Electric Supply Corporation, has been adopted. 


Bath.—The Urban Sanitary Authority have purchased the 
penne in Dorcbester-street, adjoining the electric light station, 
or £4,000. 

Bristol —Tbe Electric Committee have been uested to 
report as to the cost of lighting Lawrence-hill Bridge by 
electricity, 

Spain.—We have recently seen a statement to the effeob that 
there are now 400 electrical works in Spain, with an output equal 
to 70,000 b.p. 

Morecambe.— The proprietors of the new Alhambra buildings 
now being erected by Messrs. Gardner and Sootb have decided to 
put in an electric plant. 

Merthyr.—The Electric Lighting and Traction Com 
practically completed their works, and are ready to 
tions for light and power. 

Brighton.—The Guardians have asked Mesers. Drake and 
Gorham, Westminster, to prepare and submit a scheme for the 
lighting of the workhouee. 

Bradferd.—The enquiry into the Corporation's application for 
power to borrow £140,000 for extension of the electricity works, 
etc., is announced for to-day. 

Heywood.—The Electric Lighting Committee are making 
progrees with the works, but they are kept back on account of 
the plant, which is not ready. 

Hackney.—The following scale of charges is recommended : 
for privabe lighting, 4d per of Trade unit; for motive 
power, 2d. per Board of Trade unit. 

Whbarfedale.—It is proposed to call shortly a joint meeting of 
local authorities for the purpose of discussiog the proposals of the 
Yorkshire Electric Power Syndicate. 

Dumfries. —The Electric Lighting Committee are about to frame 
conditions for the appointment of an electrical engineer to prepare 
а echeme for the supply of the town. 

Pudsey. A sub-committee has been formed to confer with two 
of the Yorkshire electric supply companies respecting the pro- 
vision of electric power for the town. 

Edmundsons’ Electricity Corporation.—The directors have 
declared a dividend of 5 per cent. per annum on the ordioary 
shares for the balf-year ended Sept. 30. 

Jedburgh.—'he draft provisional order to empower Messrs, 
Crompton and Co. to introduce eleotric lighting into Jedburgh 
has been approved by the Town Council. 
Norfelk.—Very extensive alterations to the asylum have been 
agreed to by tbe County Council. It is proposed to erect electric 
lighting plant estimated to cost £20 000. 

Guildford.—Tbe Guildford Electricity Supply Company bave 
notified their intention to lay certain mains up Tuns-gate and 
Southill-road towards the Warwick's Bench. 

Tettenhall. — Under the provisional order proposed to be applied 
for by the Midland E:ectric Corporation, it is stipulated to charge 
6d. per unit for the first 100 and 3d. per unib afterwards. 
Aylesbu:y.—' The Board of Trade have refused to grant an 
extension of time for the carrying out of the provisional order for 
electric lighting or to consent to tbe transfer of the powers. 

Goole —All the papers in reference to the application for an 
electric lighting order bave been deposited. Up to the present 
the Council have not been served with any notices of opposition. 

Supper and Dance.—The National Telephone Company's 

employés at Aberdeen held their annual supper and dance in the 
Bon- Accord Hotel, Market street, last) week. About 50 couples 
were presend. 
Wireless Telegrapby.— The Mediterranean Squadron now аб 
Toulon will shortly put to eea with the object of making an 
exhaustive series of experiments with wireless telegraphy with the 
Marconi system. 

Ashton.— Mr. Appelbee has commenced his duties, and Mr. 
Hammond’s report on tbe electricity works and the question of 
the development of motorcars in tbe borough is shortly to be 
fuily considered. 


y have 
9 connec- 
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Manchester — Mr. Leicester R. Lee, formerly assistant mains 
engineer under Mr. F. E. Procter, has been appointed chief mains 
neer to the Corporation electricity department ab a salary of 


per annum. 

Southend on-Sea,—Mr. W. A. Dyer, A. M. I. E E., has been 
appointed as chief assistant to Mr. D. F. Adamson, M. I. E. E., 
the elec:rical engineer to the Corporation. Twenty-seven applica- 
tions were received. 

Loweatoft. —A cable is to be laid to Messrs. Morton’s works at 
а cost of £283. Мевагв. Bush and Dryburgh have been asked to 
fix eome samples of fittings in various parte of the town hall for the 
inspection of the committee. | 

Duhinfteld. —A conditional ent with Messrs. Storrs and 
Co. for the purchase of a plot 


the General Purposes Committee. 


Greenwich.—The exchange telephone of the National Telephone 


Company. Limited, is to be installed at the town hall, Greenwich- 
road, and the Council's depóts at Banning.street and Church - lane, 
ab a total cost of £32 per annum. 
Banbury 
the Electrical Power Distribution Com 
bury and District Electric Supply 
Banbury Electric Lighting Order, 1900. 


ny, Limited, to the Ban- 


Jehustone.—The Commissioners have decided to oppose the 
application of the Clyde Vale and Caledonian Electric Power and 


Lighting Company for a А Мөл order for the supply of motive 
power and for electric lighting in the district. 


. Warwick.—After an interview with the representative of the 
promoters of the electric light underteking for Warwick, the 


on Nov. 9 last, has been rescinded, 


resolution of the Council, 
erefore be assented to. 


‘and the application will 
^. Hleve.—The Legal 
acceded to the request of the B 


be carried into the town from the new works at Portelade. 


Orrell.—The Lancashire Electric Power Company have asked 
the Council to afford their repreeentative an opportunity of meet- 
ing their committee, but the Council have deferred consideration 


of tbe matter, thinking that the letter was rather premature, 


Pemberten.—The committee’s minutes, which were approved 
last week, contained a report from the engineer on the tenders 
submitted to him for the electric lighting of Pemberton, and 
recorded a resolution that 10 firms be communicated with as to 


Committee 
o lighting station 
ut £2,000 less than was estimated. The Council.chamber 
and the corridors of the town hall were lighted for the first time 


reduction in price. 

Warrington. —It is stated that the Electric Lightin 
bis obably be able to complete the new elec 
ога 


by electricity last week. 


Handsworth (8tafte). —The formal resolution approving of the 
ted in Parliament for 


wers upon the Council with respect to tram-- 
, and for other purposes, was passed ab 


promotion of the Bill wbich has been deposi 
conferring further 
ways and electric light 
the last meeting of the Council. 

Hindley.—The draft provisional order for the aapply of elec- 
tricity has been approved, also a report from Mr. Charles Hopkin- 
son as to the electric lighting scheme, and application is to be 
made to the Board of 
area, as recommended 1n the report. 


Wolverhampton. — Application is to be made for sanction to the 


borrowing of a further £3,000 for the purpose of the electric ligbt- 


ing undertaking, including tbe cost of providing and fitting up 
the y 


anobber transformer sub station, with necessary cables and 


new services, meters, and indicators. 


Leith —The Electric Lighting Committee have resolved to 
rrow money from time to time for 


Sore lighting purposes Gp so the ial slveady sethorised.h 
electric p ‚ар to the b y autho y 
the Secretery for Sootland. There has already been borrowed 
£44,000, leaving £21,000 still available. 

Harrogate. —Colonel А. G. Durnford, R.E., held an enquiry on 
Wedneeday into the application to borrow £10,000 for electric 
light purposes, required principally for generating plant. Ab bhe 
works there is a plant equal to supplying 26,000 8 c.p. lampe, 
while there are altogether 30,395 lamps in the town. 

Dumbarten.—-The County Council will oppose, so as to procure 
a locus standi, the following applications for provisional orders: 
Caledonian Electric Power Company, Clyde Valley Electrical 
Power, Kilhowie and Duntocber Railway, d aer Tramways, 
Clydebank Electric Lighting, and North Brivish Railway. 

Hammersmith.—At Wednesday's meet iog the Electricity and 
Lighting Committee reported that since their last meeting eight 
additional consumers had been connected, representing a maximum 
of 279 8-c.p. lamps These, added to the number previously 
reported, show a total of 781 consumers taking current from the 
mains. 

Telephone Poles. — While in the United Kingdom the various 
local authorities are either for or against poles without any attempt 
at uniformity, we find that ia Buenos Ayres a very simple rule 
bas been laid down, and that is that ia streets less than 20 yards 
wide the wires are carried over the roofs, while poles are allowed 
in the wider streets, 

Elland.— Mr. W. Emmott (Halifax), the Council's consultin 
engineer, has presented his report with reference to a recent visit 
of members to Fleetwood, where a dust destructor scheme is in 
operation which will suit the requirements of this Council, who 


ences to English aod Continental news 


ground called The Flatt” for 
the erection thereon of a generating station has been referred to 


.—The Town Council have consented to the transfer by 
mpany, Limited, of the 


and Parllamentary Committee have not 
hton Council, who wanted to 


alter the route through Hove by which the electricity mains are to 


rade for a reduction of the compulsory 


by electricity, which showed that 


deste 1O оше oha саше э шо proposdd: ари ЦЕ 
me. 


Estimates have been ordered. 


“Willing’s Press Guide."—This remarkable shilling's worth 


has just made its appearance for 1901, and this, the twenty-eighth 
annual issue, is in every regard similar to, and is as serviceable as, 


ecessors. It contains almost all the refer. 
реге and periodicals 
required in a compact space, easily get at- able, and clearly printed. 

Appeiatments Vacant. —The Electricity Committee of Doncaster 
invite applications for the post of assistant electrical engineer, ab 
а salary of £104 per annum.—The Corporation of iba are 
prepared to appoint a chief assistant engineer to the borough 
electrical engineer, at a salary of £130 per annum. Full particulars 
of these and other vacancies appear in gur advertisement columns. 

Musselburgh.—The promoters of the burgh electric lighting 
scheme have asked for an extension of the pariod in which tbe 
musb per the дерогіб of £500 as security for their proceeding wi 
the scheme. Ib is explained that owing to the bad state of the 
financial markeb they had had a difficulty in financing the scheme, 
which was wedded to that of the electric tramway. The matter 
was referred to the Provost and. Law Committee, | 

Limerick.—A committee meeting of the whole house of the 
Corporation was held on Thursday last week for the purpose of 
discussing the Shannon Electric Power Bill as affecting the 
interests of the Corporation, and to hear a deputation from the 
promoting company on the subject. After discussion it was decided 
to refer the matter to be dealt with by a joint committee consisting 
of all the members of the Harbour Board and the Corporation. 


Edinburgh.—It is reported that 3.217 applications have been 
received for lighting connections and 1,090 for motor connections, 
making a total of 4,307. The Electric Lighting Committee have 
agreed to recommend the appointment of а deputation to visit 
several English towns in connection with the provision of con. 
densing plant for the M’Donald-road station. is recommenda- 
tion came before the Council on the 15th and was recommitted, 


Disselutiom of Partnership.—We are informed that the 

rtnership hitherto existing between Mr. J. E. 8 oletti and 

г. Joseph Crookes, trading as J. E. Spegnoletti and Crookes, 
Goldbawk Works, Goldhawk-road, W, hss been dissolved b 
mutual consent. Mr, J. E. Spagnoletti will continue the busi- 
ness, in conjunction with Mr. Н. M. Bayly, who for many years 
has acted as manager, as J. E. Spagnoletti and Co., ab the same 


dress. 

Stoke Newington.—The Council have received an application 
from the County of London and Brush Provincial Electric Lighting 
Company, Limited, asking to be afforded an opportunity of sub- 
mitting terms, etc., for taking over the order at present held by 
this Council. A draft of tbe proposed Stoke Newington electric 
lighting order, as deposited at the Board of Trade by the North 

etropolitan Electric Power Distribution Company, Limited, has 
aleo been submitted. 

Bolton.—At the last meeting of the Electricity Committee 
tenders were considered for the supply of electric motors for cold 
stores, and the matter was referred to the engineer to interview 
the Markets Commitbee upon the matter. The electrical engineer 
was requested to prepare and submit plans showiog the extensions 
proposed ab the electricity works. The committee approved of 
specifications for the supply of cables, and tenders were ordered 
to be obtained from cer firms, 

Aberearn.— Representatives of Abercarn and Risca District 
Councils met on Tuesday evening, Councillor E. Harris, A ; 
pine and npon the motion of Mr. Bowyer, Risca, seconded 

y Mr. О. Н. Nurse, J.P., Abercarn, ib was resolved to engage . 
Messrs. Meadows and Lloyd, Westminster, London, at a fee of 
40 guineas, to report upon a joint scheme for the electric lighting 
of the two districte, other authorities in the Valley having 
withdrawn from the proposed joint undertaking. 

Dysart —Ab the last meeting of the Town Council 4 report was 
submitted in connection with the proposed i pon, a the bargh 

e company had to supply 


five times the amount of light at twice the amount being pald at 
lves in favour of the 


its highiy valuable p 


present. The members ex 
introduction of electricity, but decided to obtain further informa- 
tion as to the cest, and also what success had attended the intro- 
duction of electric light into burghs of similar size. 
Walsall.—The town clerk has been authorised to raise a sum 
nob exoeeding £20,048 in respect of loans which bave been sanc- 
tioned by the Local Government Board for the purposes of the 
electric lighting undertaking. Application is to be made for 
sanobion to the borrowing of a further sum of £3,000 for the 
purposes of the electric lighting underteking, including the cost 
of providing and fitting-up another transformer sub.station, with 
the necessary cables and new service meters and indicators. 
Irvine, —Abthe last meeting of the Town Council it was resolved 
that the Commissioners shall have full poner to receive the report 
of Mr. Bryson, electrical engineer, and, if found satisfactory, on 
the strength of ib an order shall be applied for to lay down electric 
plant suitable for the town апа acceptable to the Commissioners. 
It was also agreed to petition against tbe provisional order of the 
Caledonian Electric Lighting Company, who propose to seb up a 
station in the Halfway to supply the district with electricity. 
Penge.—Ab the last Urban District Council's meeting abtention 
was called to the bad lighting of the district, and it was suggested 
that 16 would be as well, seeing that several of their neighbours 
had adopted the electric light, to come to some arrangement for a 
supply. The Chairman ht 16 would not be wise for the 
Council to apply to any other body. It would be better for them 
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to be ар oached, as they could then 
The su foot was referred to tho Works 
report. 


Morley.—The engineer has been inebructed to take any stepe 
which he may consider neoessary to improve the arc lamps in 
Queen-etreet. The Council are in favour of the Board of Trade's 

roposed alteration of the proviso to Clause 6, Section B, of tbe 
Board of Trade regulations of March 4, 18960, whereby the local 
autbority may. if they consider desirable at any time, change the 
pressure on the cables. Incandescent lamps fixed at the side of 
the arc lamps will in future be replaced by 32.6. p. lampe instead 
of 16-с р. lamps as аб present, 

Specialities for Furnace Linings - Messrs. Geo. G. Blackwell 
Sons, and Co, Limited, have jaso issued a second edition of their 
list of epecislities for farnace lininge, euch as magnesite, bauxite, 
and chrome bricks, calcined magnesite. and magnesite and bauxite 
cement, etc. Iv is claimed that these bricks will stend au exceed. 
ingly high temperature, and they ehould therefore be advantageous 
for use in the linings of open-hearth and reheating farnsces for 
steel, and aleo for the smelting worke where lead, copper, silver, 
spelter, zinc, and other metals are treated. 


Private Bills.—The period a'l wed for the deposit of memorials 
alleging non compliance with the Standing Orders of Parliament 
in respect to the private Bills to be proceeded with next session 
expired on the 18th inst. It is announced that memoriale have 
been lodged in relation to six schemes—viz., the Brompton and 
Piccadilly circus Railway Extensions the Charing Cross Hammer- 
smith, and District Electric Railway, the Metropoliten District 
Railway, tbe Scarborough Electric Tramways, the Harrogate Cor- 
poration, and the South Yorkshire Electrio Power Bills 

Colwyn Bay.—The total expenditure on the electricity works, 
in connection with the first scheme now completed, and includin 
the росе lighting, is 27,349. Aro lighting has been install 
in the principal streete, and these streets have been wired foc 
private supply, while mains have been laid to the new pler 
gs and the Pwilycrochan Hotel, both being remunerative. 

be new cable to the Pwilycrochan Hotel belongs to the second 
instalment of the scheme, which the Council hsve already decided 
to үке: with, because the machinery firat put down was already 
fully loaded. 


King's Uynn.—From the last minutes of the Electric Lighting 
Committee we note that tbe total applications received represent 
7,639 lamps of 8 c.p., an increase of 105 during the month, and that 
street lampe bavo been fixed in various new places. Messrs. Yates 
and Thom’s new boiler has been placed and tested; it successfully 
withstood 2601Ь. pressure. Messrs. Lewie, Bayliss, and Co. have 
completed their switchboard. Messrs. Laurence, Scott, and Co. 
have sent the first dynamo to Belliss and Morcom to be mounted 
and tested with the engine. A list of the courte and alleys of the 
borough proposed to be lighted is being prepared. 

Stock Exchange. — The Stock Exchange Committee have 
appointed Jan. 30 as a special settling day for Kensington and 
Knightsbridge Electric Lighting Company Limited. and the 
Notting Hill Electric Lighting Company, Limited, £73 008 4 per 
cent debenture stock, and have also ordered the said securities to 
be quoted in the official list. Applications have been made to the 
committee to appoint a special settling day in and to grant a 

uotation to Brisbane Electric Tramways Investment Compary 

imited, 75 000 ordinary shares of £5 each, 75 000 5 per cent. 
cumulative preference shares of £5 each, and £400,000 44 per cent. 
first debenture stock. | 

Perth —We understand that the Council have submitted to 
Mr. Hawtayne a list of 14 candidates for the appointment of a 
resident electrical engineer for his opinion, and asking him to 
select any five of the applicants he might consider fit for the post. 
The list includes Messrs. William Briggs, Govan; G. H. Carter, 
So. Helene. Lancashire; A. H. Clark, Preston; E. Cross, Aber- 
deen ; H. Hastings, Sidcup, Kent; Thomas Hunter, London; J. 
Lambert, Dundee; Robert H. Paterson, Edinburgh; E. A 
Pruseman, Doncaster; J. T. Kilpstrick. Windsor ; J. I. Roborteon 
Dumfries; J. О Whitaker, Chiswick ; R. M. Wilson, Cambuslang ; 
E. W. Rees, Liverpool. 


Ayr. —The Corporation have offered to eupply electric current 
to tbe G. and S. W. Railway Company on the following terms: 
from 1,000 to 100,000 unite «t 24d. per unit; if over 100,000 unite 
are taken the charge to be 2d. per unib from the first unit up to 
200,000, and if over 200,000 units the charge to be 13d. per unib 
from the first unit up to 300 000. The only difference between 
this offer and that proposed by the railway company is in the 
suggested charge of 13d. per unit instead of IId. per anit, 
should the consumption exceed 200,000. A sub-committee has 
been appointed to complete the arrangement with the railway 
company on the best terms they can. 

Whitehaven.—4A a recent meeting of the Town Council refer- 
ence was agaio made to the breakdown of the electric lighting 
system. A sample of the lead - covered cable, which had given out, 
had been sent to the makers, Messrs, Siemens Bros., who replied 
that in their opinion the defects were due to moisture percolating 
through the jointe of the brick conduits io which the cables were 
laid, and the destruction of the insulation by some chemical 
compound contained in the soil. Messrs. Hopkineon and Talbot, 
electrical experte, also wrote with regard to the breakdown of the 
armatures, stating that they were of opinion that this had occurred 
owing to the age and construction of the machines. 

Aberdeen.—At lasd week's meeting of the T.C. the Gas aud 
Electric Lighting Committee recommended that the report and 
plans of the new electricity station at Dee village be laid before 
the Council for their information with a recommendation that if 


mmittee, the surveyor to 


t more favourable terms. 


the plans were approved of, the committee should be authorised 
to proceed with the work estimated for in the report; and in the 
event of the Council deciding that no accommodation was to be 
ро fur an electric car repairing shed, tbe committee should 

instructed to have the place remodelled with the view of 
utillsing the site to the best advantage for an electricity station. 
The cost of the work estimated for is £25,410. The matter was 
further adjourned in order to be discussed ab a joint meeting of 
the varinus committees interested. 

Yarmouth.—The income from the electric light last quarter was 
£9 286. 70., and after meeting all осше expenses and providing 
for capital repayments and interest charges, a profit of £265. 
Зе. 7d. is shown. In the two previous quarters there was a 
deficiency of £405, which is thue reduced to £410. As the price 
of the light has been redueed to an extent amounting to £618 in 
the past nine months. and coal has been so much dearer, the result 
muab be vory satisfactory. Sanction has been obtained to a loan 
of £27,000 for extensions of buildings, plant, and mains. Two 
additional boilers will be procured, and extensions of the buildings 
and switchboards carried out, ad a cost of about £5,000. Tenders 
for two sete of continuous curreot dynamos for additional arc 
lighting and tramway traction are also to be invited. 

Persenal.—We learn that Mr. Andrew Stewart, who has for the 
last few years euperintended some important installations for 
Messrs. Harland and Dixon's works in Glasgow, bas been 
appointed up an io charge of the Durham Electric Power 
Distribution Company's firad station at Gatesbead, and will com- 
mence bis duties there early in February. We feel aseured that 
the hearty good wishes of all who know him are accompanying bim 
to his larger field of action. —We hear that Mr. Morton 
who has for some time pasb been connected with Messrs. Ferranti, 
Limited, Hollinwood, Lancashire, has resigned his position with 
that company in order to ј ію the staff of Mesers J. G White and 
Co., Limited engineers and contractors 224, College hill, Cannon- 
street, with whom he started his duties on Jan. 1, 1901. 


Fall in Iren and Coal P.1oes. —The quarterly meeting of the 
Midland iron trade was characterised by severe depression and a 
further slump in prices. Ordinary 8 rdshire bars were offered 
аф £7. 10a., a reduction of £2. 15s. from the maximum reached in 
April and galvanised sheets were quoted £12 at Liverpool, a fall 
of £3. Pig iron was 25e. per ton lowec than 12 months ago. 
Chilled rolled were reduced 104. on the 10th insb. The coal trade 
in Staffordshire and Warwickshire is at length ex cing the 
effect of the decline in the iron trade. Abatemente have been con- 
tinuously made during the past month, and it was recently 
announced that some deecriptions of manufacturing fuel have 
fallen 2s. 6d. per ton since the year opened, forge coal being quoted 
lle. 6d. to 14s. аб the pite, and slack 4s. to 6s., according to quality. 
Further reductions are expected, 


Cleveland and Durham County Electrico Power Co.—This 
Company propose to produce and supply electrical energy or 
power io balk to authorised distributors for lighting purposes, 
зоа to persons for power purpoees only. The area within which 
the Company may carry on business comprises the whole or 
portions of the unions of Eseington, Sedgefield, Hartlepool, 
Stockton, Darlington, Teesdale, Auckland, Weardale, Lancheeter, 
Durham and the following unions or parts of unions in the 
North Riding «f Yorkehire: Middlesbrough, Guisborough, and 
Stokesley. The generating or power stations are proposed bo be 
erected on certain lands in the parishes of Wibton le-Wear, 
Lanchester, Coneett Hutton Henry, Woodham, Brotton, and 
Billingham. The capital of the Company is bo be fired ab 
£1,000 000, with borrowing powers to the extent of £333,000. 


Liverpool — The minutes of the General Trade Commibtee pre- 
sented ab the last meeting of the Chamber of Commerce, showed 
that the Board of Trade had been communicated with with regard 
to the question of оозе ше еса communication with the 
Fastnet and the mainland. The Board of Trade stated that they 
had not been able to arrive аб any decision io the matber, and 
that negotiations with the Irish Lights Commissioners had pre- 
sented serious difficulties. The committee resolved бо recommend 
the council to place a resolution on the programme of the spring 
meeting of the Association of Chambers of Commerce, urging the 
necessity of communication for signalling purposes being estab- 
lished between the mainland and the F'astnet, the Smalls, and 
any other similar station of importance to British shipping. The 
council have placed the resolution required on the programme. 


Maidenhead.—The adjourned meeting of Maidenhead rate- 
payers to consider the electric light question was held on Monday 
evening in the town hall, and ended in a mosb unsatisfactory 
manner, as both motion and amendment were declared 108, 
feeling runs high, and a number of letters on the subject appear 
in the Maidenhead Advertiser, including one from the Mayor, 
stating that, whether the amendment was lost or carried, the 
voting must have been very nearly equal, and that ib is somewhat 
astonishing that out of so large a meeting 80 few hands were held 
up when the amendment was put. It was ab thie juncture that so 
much impatience had been displayed that for the moment it did 
not occur to him to have the votes counted, and he at once pub 
the resolution, upon which the voting had been unmistakable, 
there being a very large majority against it, and which was a sure 
сано that the Council are requested to go on with the under- 
taking. 

Cheltenham. —The Mayor, in introducing ab the last Council 
meeting the minutes of the Lighting Committee with reference to 
а considerable extension of street-lighting, etc., which were passed, 
said tbey were gradually 92 tending the area of arc lighting, and 
nothing which they had done could nob be justified by motives of 
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trade convenience or public welfare. They had touched every 
ward in the town, and the arc lamps were now in existence along 
the route of the proposed tramway through the town. The decrease 
in the price of coal and other circumstances was reducing the cost 
of publie arc lighting, and he looked forward to the time when 
they would be able to pay for public lighting oub of the profite of 
private lighting. The gross profib on the electric light was equal 
to a dividend of 34 per cent., but ib must be remembered that they 
had hed to put aside £6,000 towards the repayment of the capital. 
` There had been no call on the rates for the expenses of tbe electric 
light station, and tbe superiority of the present light over the old 
was undoubted. Application is to be made to borrow £25 000. 

Taunten.—The Electric Lighting Committee reported to the 
last n the Council that the proceedings in the action of 
Rucker v. London Electric Supply Corporation were now ab an 
end, the plaintiff having entered into arrangements with bhe 
committee representing the associated corporations (of which 
the Taunton Corporation is one) and companies which raised a 
fund to defend the proceedings. The plaintiff had not only 
withdrawn his appeal, but had also entered into a deed of covenant 
under which he had covenanted nob to sue any of the associated 
corporatione or companies, and also to indemnify them should any 
other person or persons bring any proceedings whatsoever in 
respect of the letters patent upon which the plaintiff's action was 
brought. The committee ed that the economiser and con- 
densing machines were working satisfactorily, and were effecting 
а considerable saving in fuel. 'The connections to the mains 
during the past quarter were equivalent to 486 8 с.р. for lighting, 
€ 8. 0. p. for radiators, 1,200 8.e.p. for motors—total, 1,806 8 c.p. 

mps. 

Eleotrio Lighting Boards. —In further reference to the Electric 
Lighting Boards’ system of electric lighting, the new company 
wbich has lately been formed to exploit the work under the title 
of Electric Lighting Boards (British Manufacturing Company), 
Limited, has made an effective starb by supplying the large quan- 
tities of patent strip used in the great Palace of Glass scene in 
the Drury-lane pantomime, and in the marvelious ballroom 
scene at the Hippodrome. These two very comprehensive 
applications, under particularly difficult circumstances and at 
very short notice, again show the great use of the aystem 
where time and economy are of importanoe, quite irrespec- 
tive of any question regarding the possibility of а rapid 
variation in the position of the lights. Although the company’s 
system has only been before the public for a few short weeks, the 
manner in which it has been received has already led the company 
to extend ite factory accommodation to some large premises at 
King's Croes, whilst retaining its showrooms and West-end work- 
shops ab 18, Dean-street, Soho, W. 

Commercial In Bureau.—The offices in Queen 
Victoria-streepb having proved altogether inadequate for the 
business of the Commercial Intelligence Bureau, larger premises 
(occupying 4000 equare feet on the ground floor) have been 
secu ab 49 and 51, Eastchesp, London, E C. Business men 
wishing to increase their trade are cordíally invited to call end 
rap ie this organisation. Nothing of the kind bas ever been seen 
in England. The ''Cabinetof Trade Digest” for each separate trade 
and names and addresses of foreign buyers, it is claimed, is the 
most complete and up-to date system in the world. Each cabinet 
contains 5,000 to 10,000 entries, constantly supplemented by post 
to each subscriber. The price of complete service is £6 per annum. 
Traders and manufacturers are invited to write for full particulars 
to Eastcheap, as above, Buyers and merchants visiting Londoo 
are especially invited to visit the bureau, where they may obtain, 
free of any charges, information respecting the various lines of 

oods manufactured in Great Britain. They will also find in 

e library of the bureau the principal trade journals of tbe 


world. 

Bermondseg.—' The Borough Council have decided that the 

salary of the borough surveyor shall be £500, rising to £600. Ab 

last meeting the Council instructed the town clerk to approach 
the Board of Trade with reference to the insertion in the Bill they 
propose to introduce next session of provisions to extend the power 
of the Bermondsey electric order over the whole area of the 
borough. The Town Clerk stated that he had just received a 
reply [rom the Board of Trade, who expressed the opinion tbat the 
clause desired would be beyond the scope of the Bill, and that any 
proposal for the extension of the area of supply, except so far as 
was necessary to effect small adjustmente of boundaries, was a 
matter which should be dealt with by provisional order under the 
Electric Lighting Actes. The Council decided to inform the 
Board of Trade that they did not see their way to take over any 
portion of the works of the County of London and Brush Provincial 
Electric Lighting Company on account of the system of варріу 
differing materially from that which the Council were installing. 
They were further of opinion that in any case where the Caancil 
had mains on one side of the street, power to supply current on 
both sides of the street should be given them. 

Epeom.—At last woek’s Council meeting the Clerk reported on 
the correspondence with the County of Surrey Electrical Distribu- 
tion Company with reference to the suggestion made with a view 
of ascertaining on what terms the company would be prepared to 
take over the powers of the Council for carrying oub the electric 
light undertaking. He had had an interview with Mr. George 
Offor, who pointed oub that the company was ab the outeeb com- 
promised with a particular system, which might not meet with 
their approval, or adapt itself to the methods of distribution 
usually selected by them. For instance, the generating station 
would not very Hkely be required, as the town could eeenomically 
be supplied from a trunk main running from a central station to 


supply Carshalton, Wallingbon, Sutton, Epsom. etc. The eam. 
ad power to supply private consumers ab 34. per unit, and 
public lighting at 2d. per unit. Eight hundred and twenty 
circulars were issued recently, and 370 answers were received ; 
113 persons voted io favour of the Council carrying out the under- 
taking, and 102 against, giving a majority of 11. Itb was decided 
to ask the representatives of the company to attend a meeting 
of the Electric Light Committee to discuss the question, 
Cuits.—At the last meeting of the Aberdeen District Committes 
the Clerk read à memorial with regard to the lighting of Culte, in 
which it was explained that when Messrs. P. and C. Middleton 
got liberty to introduce an electric lighting system into the village 
10 was arranged that, in the event of their selling, the District 
Committee should have the firad chance of buying. The liquidators 
of Messrs. P. and C. Middleton had indicated their willingness to 
sell the system for £5,000. Тһе sub-committee this 
meantime, but without prejudice to their pre rar pon, aithough 
they do not wish to buy at present. The liquidators complain 
that this hampers them, and that they could nod sell to any other 
party. The eub-committee reply that they would not put ету 
in the way of the liquidators selling, but they could nob re 
their right of pre-emption. A more serious matter had ; 
however, in connection with the lighting of Сайа. An interdieb 
had been granted by the sheriff against the electrical station being 
used in co uence of the noise, and the matter was now under 
appeal in the Court of Seseion. The liquidators steted that they 
were afraid they would be unable to carry on the system should 
the appeal go against them and the sab committee replied that 
they would look to the liquidators to carry out their obligations. 


Carnarvom.—Ab a recent. meeting of Gwyrfai District Council 
correspondence was produced with reference to the projecte of a 
ayndicate formed for constructing waterworke for the supply of 
villages in several parishes, electric light works in the town of 
Carnarvon, and a light railway from the latter place along the 
shore to Dinas Dinlle. The Liver po-] Courter states that with 
regard to the water supply, Mr. Peterson wrote to the effect that 
as the water righte of Cwmdwythweh, which had been intended 
as the source of supply, had been granted to the Snowdon com. 
pany, the scheme would have to be postponed for а year. As soon 
as his application for the electric powers was sufficiently advanced 
he intended to apply in the usual way to the Light Railway Com. 
missioners with regard to the Dinas Dinile railway. He, however, 
had to contend with i as the Carnarvon Town 
Council had taken a mosb extraordinary attitude, bub he did nob 
believe that the Board of Trade would listen to any objection by 
parties who were the first to induce him to spend шоо: but who 
as soon as the money was spent endeavoured to make the applica- 
tion abortive. He aleo understood that the Gwyrfai Council might 
oppose under the same circumstances, bat should such an opposit 
be offered it would be bis duty to reconsider the whole mabter. 
Ав to tbe proposed Ebenezer light railway, no progress had been 
made віпое the time he was informed that the principal landlord 
and the representatives of the district concerned had not decided 
пров the route. After discussion, it was resolved to intimate to 

г. Peterson that his application with regard to the various 
projecte would not be oppose on the distinct understanding that 
a clause be inserted in the order making the powers obtained by ib 
inoperative unless the work were commeneed within three years 
after the date of the order. 

John Gibb and Son's Electric Fans. —The following is a т 
(dated Jan. 4, 1901) on testa made on the above fans by Dr. 
Shaw, F.R S., M I. C. E, professor of engineering, and Mr. Alfred 
Hay, B Sc., M. L E E., lecturer on elecuro-technice, both of the 
Liverpool University College: '' We have carried oub a careful 
series of tests with two of Me-srs. John Gibbs and Son’s electrie 
fans, one of which was a 24in. fan, while the obher, driven by а 
watertight completely enclosed motor, was а lin. fan. The 24in. 
fan (No. 205) when supplied at a potential difference of 100 volte 
was found to take a current of 3:06 amperes and to run at а speed 
of 655 revolutions per minute, delivering 5,100 cubic feet of 
air per minute temperature rise after 34 hours’ run 
was found to amount to only 23deg. F. The same fan, 
when fitted with a conical a M pipe tapered from 
24in. to 12in., was found to take 32 amperes ab a poten- 
tial difference of 105 volte, discharging 1,360 cubic feet per 
minute. The pressure in the discbarge pipe was found to exceed 
that of the atmosphere by an amount corresponding to a column 
of water jin. high. The smaller fan (No. 247) was 15m. in 
diameter, and was driven by a totally enclosed and completely 
waterproof electric motor. When supplied ab a potential 
difference of 110 volts the fan was found to run at a speed of 
695 revolutions minute, taking a current of one ampere and 
giving a discharge of 1,160 cubic feet per minute, The temperature 
rise after three hours’ run was found to be 50deg. F., which is well 
within the limite of safety. The on of the 15in. fan was 
remarkably smooth and silent. We er the above resulte to 
be bighly satisfactory. The mechanical construction of the fans 
is substantial, and the workmanship good.” The facte in the 
report as to the effecb of a conical Seir ok ipe shows how 
anu d a good fan can be spoilt in practice if it in positions 
which restrict the inlet and outlet of air. 

Calendars. —Among the many wall calendars received by us we 
notice particularly a very serviceable one by Messrs Johnson, 
Riddle, Couchman, and , which is exoremely well printed, and 
shows the dates clearly defined in large figures. A lithograph 
Southwask Bridge 
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by Mesars. Wm. Firth, Limited, iron and steel merchants, of 
Leeds, has a weird Burne - Jones - looking frontispiece, and shows 
some illustrations of rail and girder sections.— We have also 
received similar calendars from Mesers. George Anderson and Co.. 
engineers and ironfounders, who are makers of polishing machines, 
derrick cranes, steam frame saws, aerial ropeways, etc.; from the 
Campbell Gas-Engine Company, of Halifax; and another from 
Messrs. W. Н. Willcox, Limited, who call ib a date remembrancer,” 
and they draw special attention to their brand of dynamo oil. — 
The Hunslet Engine Company, of Leeds, have come forward 
with a very artistic production showing photographs of loco- 
motives builb by them both for contractors' work and for railway 
urposes 5 Nalder Bros. and ошо Limited, 
ave also taken this means of drawing attention to their ammeters 
and voltmeters; and a specimen of the tank locomotive constructed 
by the Atlas Locomotive Works is shown on an almanac presented 
by Messrs. Peckett and Son, of Bristol. In the same category 
we must place blotting pads supplied by various companies, of 
which that of the Patend Victoria Stone Company, Limited, is 
probably familiar bo most of our readers, as it is a yearly produc- 
tion by this well known company. It is a combination which 
includes a blotting pad, note biock, diary, and a beautifully 
illustrated catalogue. The photographs of the company's works 
ab Stratford, Groby, and elsewhere, and tne reproduction of 
beautiful mouldinge and buildings which have been erected lately 
with Victoria stone are especially interesting, as showing the wide 
scope of the company's work, —The Anti Friction Alloys Com 
pany are also distributing blotters with a peculiar map, meant to 
i hair nee а 3 e ш is роса, змо E еу 
б оше ы world —Messrs, Robert Boyle and Вор, | Boaraman Electrical Patents Cempany, Limited.—Capital, 
mited, also pablish а very elegant pocket calendar printed in | £2 000. Object: to adopt an agreement with F, R. Boardman 
gold on celluloid, a component which lends itself admirably to | and W. C. Edwards. to develop and carry on the business 
such productions, and the scale upon the reverse side makes ib therein described. and to carry on the business of electrical 
a serviceable pocket companion for those who have frequently manufacturing engineers electricians, ete. 
gocasion to measure material —Meeare, C. А. G. Browne bave also | gerachan aud Henshaw, Limited.— Capital, £25,000. Object : 
orw: us a most useful diary issu y Messers. Mordaunt : : 5 ee aan " 
Lawson nd Со, Limited, iron and stel merchants, Fiber sei teten, wer aeg d, bere dere debe ee. 
e, an where. as three days upon an opening : , : ' : 
(folio), and is interleaved with blotting paper, upon which hearty ае omat Lewios Mead and elsewhere in Bristol as Strachan 
good wishes are intermingled with offers to buy or seli or make to | d Henshaw. . 
F nentur Hr] E M 
uan . , n 
Y "M suppliers and fitters of electric apparatus and fittings, electricians, 
. a 


ete. 
Dursley Pedersen Cycle C ; Limited.—Capitai, £20,000. 
NEW COMPANIES. ; business се Du: 


Object: to acquire the business carried оп at Dursley by M. 
Pederéed; R. A. Lister, and C. A. Lister as the Dursley Pedersen 

St. Helens Electric Lighting Company, Limited. —Capitel, 
£10,000. Object: to carry on the business of electrical engineers, 
electricians, practical engineers, contractors, mechanical and 
chemical engineers, eto. 

Crowther and Co.'s Electrical Industries, Limited. —Capital, 
£10,000. Object: to acquire the business of Crowther and Co., 
electrical engineers and contracbore, and to carry on the business 
of an electric supply company in all its branches. 

Promotion Syndicate, Limited —Capital, £100. Object: to 
оов and register a company entitled the Electrical Patents 

velopments Company. 


Ewart and Sen, Limited. —Capital, £36,000. Object: to carry 
on the business of sanitary and electrical engineers, etc. 

Standard Electric Cempany, Limited. — ital, £10,000. 
Object: to acquire the businees carried on at 190, 191, and 192, 
Upper Thames-street, and 17, Garlick-hill, E.C., as the Standard 
Electric Company, and to carry on the businees of art metai 
manufacturers, machiniste, electricians, electrical and mechanical 
engineers, etc. 


Chinese Engineering and Mining Company, Limited. — Capital, 
£1,000,000. Object: to carry on їп China and elsewhere the 
business of mine and colliery owners mechanical engineers, elec- 
trical and water-supply engineers, etc. 

South Western Motorcar Cempany, Limited. — 
£10,000. Object: to carry on the businees of jobmasters, 
omnibus and vehicle proprietors, electrical, steam, gae, and other 
motorcar manufacturers, etc. 

Celey Electric Works, Limited. —Capital, £2,000. Object: to 
carry оп at Richmond, Surrey, or elsewhere, the business of elec- 
tricians, mechanical and electrical engineers, etc. 

Park Bros., Limited.—Capital, £1,000. Object: to acquire the 
business of an electrical engineer and cycle manufacturer carried 
on by F. W. V. Park, J. M Park, E. G. Park, and T. Park, as 
Frederick William Vivian Park, ab Leamington Park, eto. 


Railway and General Construction and Maintenance Com- 
pany, Limited.—Capitel, £1 000 Object: to acquire and turn 
to account any powers for the construction, equipe t and 
working of light or other railways and tramways and to carry on 
the businees of engineers, contractors, electricians, etc. 


Cycle Company, and to carry on the business of cycle manufac- 
turers, manufacturers of electrical and other carriages, etc. 

Riker Moter Vehicle Company, Limited.—Capitai, £1,000. 
Objecb: to manufacture, sell, let on hire, апа deal in electric 
motors, cycles, etc. 


Northwoed Electric Light Company. — Capital, £15,000. 
Object: to supply electricity for public and private lighting, and 
for motive power throughout the whole of the parish of Ruislip. 

'"Beyrol" Motorcar Cempany, Limited.—Capital, £120,000. 
Object: to acquire and amalgamate into one concern the follow- 
ing motorcar manufactories and businesses and extending and 
continuing the same—viz., the business, goodwill, machinery, 
plant, care, stock in trade, works, and assets of the Société des 
Automobiles, Hermes, Systéme Beyrol, Paris; and of the York- 
shire Motor Vehicle Company, Vaughan Motor Works, Bradford ; 
the North of England Motor Company, Aire-street, Leeds ; and 
the Manchester Motorcar Corporation Works, Victoria Bridge, 
Manchester. 


Middlesex Moter Carriage Company. Limited. — Capital, 
£3,000. Object: to acquire the business carried on by W. J. 
Colville at Station-parade, Willeeden Green, N.W., and to carry 
on the business of cycle and motorcar manufacturers, etc. 

Auto-Steam Generator Syndicate, Limited.—Capital, £5,000. 
Object: to carry on the business of cycle, velocipede, vehicle, 
ship and launch builders and merchante, electricians, etc. 

Electrical Transport and Power Company, Limited.— 
Capital, £10,000. Object: to apply for any provisional or other 

er or other Act of Parliament to enable the syndicate bo con- 
struct tramways or light railways, and a bridge and works, appar- 
tenances thereto, in the Island of South Hayling, or elsewhere, 
and to carry on the business of tramway, light railway, ferry and 
bridge promoters, constructors, and proprietors, electrical engi- 
neers, electricians, suppliers of electricity, etc. 

Williamson and Joseph, Limited.—Capital, £4,000. Object: 
to оге the business referred to in an agreement with the 
Consolidated Telephone Construction and Manufacturing Com- 
pany, Limited, and to carry on the businees of electricians, elec- 
trival and general engineers, suppliers of electricity, etc. 

T. ©. R. King, Limited. —Capital, £16,000. Object: to acquire 
the business carried on by T. C. R. King at Norwich, and to carry 
on the business of sanitary engineers, plumbers, gasfitbers, hot- 
water engineers, electric and mechanical bell fitters, decorators, 
contractors, etc. 

Milnertown (Cape Town) Estate and Railway Company, 
Limited.—Capital, £330,000. Object: to acquire the business of 
the Milnertown Estates Limited, of Cape Town, and to acquire, 
own, maintain, and work any railways, tramways, bridges, ferries, 
canals, roads, telegraphs, telephones, and other works and under- 
takinge. 

Blackburn Engineering Company, Limited.—Capital, £1,000. 
Object: to acquire the business of the Blackburn Engineering 


Company, and to carry on the business of ironfounders, mechanical 
and electrical engineers. 


Hire-Purchase Electric Wiring Company, Limited. —Capital, 
£10,000. Object: to supply any apparatus for and connected 
with the transmission, distribution, and user of electric current 
for light, power, ete, | 


PROVISIONAL PATENTS, 1901. 


JANUARY 3. 


180, Improvements in telephono index boards. Albert 
Davidson, Bank-buildings, George-street, Sheffield. 

187, Improvements in electrically - propelled vehicles, 
Reginald Empeon Middleton, 17, Victoria-street, London, 

202. Improvements in or relating te fittings for incan. 


or for other analogous p { 
Beuttell, Birkbeck Bank.chambers, Southampton-build- 


217. Improvements in or relating te electrolytic current 
interrupters for X-ray work. Harry William Charles 
Cox, 10, Cursitor-atreet, Chancery-lane, London. 

234. Improvements in suspensory devices for 
incandescence electric lamps by flexible conductors, 
Hugo Hirst and George Henry Ide, 165, Queen 
Victoria-streeb, London. 


JANUARY 4, 

257. Eleotrically-played banjo er like stringed instrument. 
James Henderson Gordon and William Roes, jan., 62, 
St. Vincent-street, Glasgow. 

260. Improvements in brushes for dynames and tho like, 
Joseph Matthews and William Davies, 77, Colmore-row, 
Birmingham. 

275, Improvements in electric switches. Charles William 
Scott Crawley and William Leonard Madgen, 24, South. 
siphon Баша е Chanoery-lane, London. 
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Improvements relating to galvanic oelis or batteries. 
Michael Martin Bair, 45, Southampton - buildings, 
Chancery-lane, London. 

JANUARY 5, 

310. Improvemonts in electrical switches. Arthur Edward 
Richardson, 119, Trevelyan-buildings, Corporation-street, 
Manchester. 

Improvements relating to electric motors. Pierre 
Marie Le Hégarat, 60, Queen Victoria-street, London. 

Improvements in electromagnetic apparatus for 
winding olocks or timepieces. Léon Kusnick, 47, 

Linooln’s-inn-fields, London. 


JANUARY 7. 

An improved electric car trolley head. Thomas Jones 
Littler, 814, Greig- street, Park-road, Liverpool. 

Improvements in multiple wall cennections for electric 
lighting, heating, and the like. Andreas Peter 
Lundberg and Gustaf Charles Lundberg, 18, Fulham- 
place, Paddington, London. (Complete specification.) 

Improvements in electrolysis and apparatus therefor. 
Philip Arthur Newton, 6, Bream’s-buildings, Chancery- 
lane, London. (The National Electrolytic Company, 
United States.) (Complete specification. ) 

409. Improvemonts in apparatus for wireless telography. 
Guglielmo Marconi and Marconi’s Wireless Telegraph 
Company, Limited, 24, Southampton - buildings, Chancery- 
lane, London. 

Improvements in apparatus for wireless telegraphy. 
Guglielmo Marconi and Marconi’s Wireless Telegraph 
Company, Limited, 24, Southampton-buildings, Chancery- 
lane, London. 

ents in apparatus for wireless telegraphy. 

Guglielmo Marconi and Marconi's Wireless Telegraph 

Company, Limited, 24, Southampton-buildings, Chancery- 
lane, London. 


410. 
411. 


JANUARY 8, 

459. Improvements relating to electrical organs. Egerton 
Goolden Pulford, 10, St. George's-crescent, Liverpool. 

467. Improvements in attachments for telephones. David 
Laing and George M. Ferry, 111, Hatton-garden, London. 
(Complete specification. ) 

469. Improvements in or connected with olectrical storage 
batteries or accumulators, Oscar Béhrend, 47, Lincoln’s- 
inn-fields, London. 

471. Improvements in electric motors. British Thomson- 
Houston Company, Limited, 83, Cannon-street, London. 
р D. Priest, United States.) (Complete вресібса- 
bion. 

484. Improvements relating to secondary electric batteries. 
Henry Harris Lake, 45, Southampton-buildings, Chancery- 
lane, London. (Globe Electric Company, United States. ) 
(Complete specification.) 

486. Improvements relating to olectric switches. Henry 
Harris Lake, 45, Southampton-buildings, Chancery-lane, 
London. (Globe Manufacturing Company, United 
States.) (Complete specification. ) 

499, Improvements relating to apparatus for measuring 
the power and the phase difference in three-phase 
electric systems. Riccardo Arno, 45 Southampton- 
buildings, Chancery-lane, London. (Date applied for 
under Patents, etc., Acb, 1883, Sec. 103, June 8, 1900, 
being date of application in Italy.) 

500. Improvements in or connected with joint fittings for 
electric cables. Thomas Henwood and the Reason 
Manufacturing Company, Limited, Norfolk House, 
Norfolk-street, Strand, London. 

601. Improvements in or connected with eclectrometors, 
Frank Michael Lewis, Norfolk House, Norfolk-street, 
Strand, London. 

563. Improvemonts in electric driving mechanism. Angel 
de Castro and Henry Wilhelm Schlomann, 322, High 
Holborn, London. (Complete specification. ) 

507. Improvements in electric switches, William Ely, 6, 
Lord-streeb, Liverpool. (Complete specification.) 

JANUARY 9. 

548. Current oollectors and safety devices applicablo to 
electric railways аай tramways. Joseph Parsons and 
Paul Fred Obto, 22, County-road, Walton, Liverpool. 

500. A device for drawing the trolley arm of an electric 
locomotive or other vehicle propelied by electricity 
to a safe position should the trolley become dis- 
connected with the supply wire or bar. Harold 
Sisson Jacques, The Station Hotel, Northfield, near 
Birmingham, 

569. Improvements in olectrical regulating, measuring, 

and indicating apparatus. Albert Campbell, 165, 

Rothwell-street, Primrose Hill, London. 

585. Improvements in and relating to electric switches 
and the like. Frederick Hagger Headley, 322, High 
Holborn, London. 

594, Improvements in and connected with means and 

for the production of light by eleetrieity. 
James Tarbobton Armstrong and Axel Orling, 40, Vartry- 
road, Stamford Hill, London. | 


612. 


681 


691 


692. 


100. 


102 


706. 


107 


Improvements in and oonnected with means and 
apparatus for the production of light and oertain 
ether rays by electricity. James Tarbobton Armstrong 
and Axel Orling, 40, Varory-road, Stamford Hill, London. 

Improvements in and connected with means and 
apparatus for the preduotion of light by electricity, 
James Tarbotton Armatrong and Axel Orling, 40, Vartry- 
road, Stamford Hill, London. 


JANUARY. 10, 


Improvements in the manufacture of sulphato of 
ammonia from furnace gases and the like by. 
rper la Rankin Kennedy, 89, Gathorne-terrace, 

8. 

Improvements in or relating to electric 
batteries. Malcolm Sutberland and Elias Marcuson, 61, 
Chandos-street, Strand, London. 

Improvements in electric mone-rail railways and 
vehicles therefor, applicablo also for other traction. 
James Mitchell Hewitt, William Gould Rhodes, and John 
Morris Newton, 6, Bank-streec, Manchester. 

Improvements in the construotion of telephone cables, 
Francis Tremain, 70, Palace-chambers, Westminster, 
London. (Complete specification. ) 

Improvemonts in electric controllers, James Yate 
Johnson, 47, Lincoln's.inn-fielde, London. (The Electric 
Controller and Supply Company, United States.) 

Improvements in resistance colis. James Yate Johnson, 
47, Lincoln’s-inn-fields, London. (The Electric Controller 
and Supply Company, United States.) | 

Improvements in arc-rupturing devices for brush. 
holders and the like. James Yates Johnson, 47, 
Lincoln's-inn-fielde, London. (The Electric Controller 
and Supply Company, United Soates.) 

Improvements in the manufacture of wire strips and 
the like by eolectro-deposition, and in apparatus 
therefor. Richard David Sanders, 4, South-street, 
Finsbury, London. i 

Improved system of electric traction. Claude Marie 
Joseph (dit Claudius) Limb, 111, Hatton-garden, London. 
(Dabe applied for under Patente, etc., Acv, 1883, Seo, 103, 
July 5, 1900, being date of application ia France.) 


An automatic indicator and recordor of and signal 
aboard approaching or passing oars or trains and 
of the routes takon likewise, a herald thereof to 
passengers’ waiting points as all such independent 
of fog, etc , also applicable to electric bell annuncia. 
tors for minimising wires, movements, otc., and to 
other purposes. Edgar Lionel Benjamin, 48, Suther- 
land-avenue, Maida Vale, London. 


JANUARY 1. 


. Improvements in or relating to telephone instruments 


with magneto gonerator.  Bertil Johann Brander, 


Pitman Hotel, Birmingham. 


. Improvements in and connected with call lines in 


telephono exchanges. Hermann Oppenheimer, 55, 
Redcross-street, Barbican, London. (Actiengesellschaft 
Mix und Genest, Germany.) 


. Improvements relatiog to filaments for incandescent 


electric lamps. Eberhard Sander, 45, Southampton - 
buildings, Chancery lane, London. 


. Improvements in or relating to electrically-operated 


ploughs. Conrad Móisener, 18, Buckingham street, 
Strand, London, (Complete specification.) 


JANUARY 12, 


. Improvemonts in laying street underground electric 


conductors. William Burnard Isworth, 37, Cursitor- 
streeb, Chancery-lane, London. | 


. Improvements in current oollectors for electric rail- 


ways. Frederick "Taylor, Westinghouse Building, 
Norfolk-streeb, Strand, London. | 
Improvements in electric safety fuses. Siemens Bros. 
and Co., Limited, Birkbeck Bank-chambers, South- 
ampton-buildings, Chancery-lane, London. (Siemens und 
| у Actiengesellschaft, Germany. (Complete specifi- 
cabion, 


COMPLETE SPECIFICATIONS ACCEPTED. 


20471. 


To be published on Jan. 26. 


1900. 
Systems for controlling olectric motors. British 
Thomson-Houston Company, Limited. (Barry.) 
Moans for starting altornating-current motors. British 
Thomson-Houston Company, Limited. (Steinmetz.) 
Coin-operated electric meters. Kraemer and Weber. 
Key sockets for incandescent electric lamps. Lucas, 
Marsh, and Vandam. 
Renewing the filaments of electric incandescent lamps. 
Howard. ' 
Солоне for electric wires and the like, Rymer- 
ones, 
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260095. 
21904. 
21003. 


1082. 
1148. 


2384. 
3933. 


Safety devétees fer clectric motor-eentsel systems. 
British Thomsen- Houston Company, Limited. (Day.) 
Poles for electric railways, electrie Mghts, and tele- 
phone and telegraph lines. Serrell. 

Systems of electrical distributien. British Thomson- 
Houston Company, Limited. (Steinmetz. ) 

Means ef holding the inner glass and lewer carben of 
an electric arc lamp. Green. 

Arrangement of electrical resistance especially adapted 
for elcotrie arc lamps. Green. 


. Connections for electrical cenducters Cleveland. 
. Method ef connecting electrical ceaducters. Cleveland. 


To be published on Feb. 2. 


1900. 
Electricity meters. Behrendt. 


. Mectrically-actuated mechanism applicable fer varieus 


purpeses, such as the steering of ships, the werking 
of engine-reem or like telegraphs, or the training of 
guss. Vaughan. (Vaughan.) 

Eleetrio are lamps. Marks. (Continentale Jandus 
Electricita:'s A. G. (Soc. Anon.) 

Troughs for electric cables. Siemens Bros. and Co., 
Limited, Foster, and Nott. 

Alternate-current distribution. Mordey. 

Method ef and apparatus for reversing the trolley in 
oleotric tramoars and other like vehicles. Oldfield. 


4555. Electric distribution. Lorrain. (Bedell.) 
4885. Electrical instruments for measuring curront pressure 


and power in electric circuits. Parr. 


$927. Windings for dyname-"lectric generaters, motors, and 


9260, 
11099. 


eenvorters. Fynn. 
Electric light carbons. Browne. (Sandere.) 
Bleetric targets. Paterson. 


18878. Blectsic switches, Whittingham. 
13971. Rectifiers for alternating electric currents, British 
Thomson-Houston Company, Limited. (Thomeon. ) 
14650 Insulation ef electric conductors. Lake. (Tesla.) 
16148. Electrioally-propelled motor road vehicles. Ryan. 
16798. Underground conduits for clectric conducters. 2 appe. 
16966. Eiectromoter. Sauer. 
17184. Electric switches. Hewitt and Rhodes. 
17844. Telephonic apparatus. Shore and Heap. 
19046. Reeciving apparatus fer photephenes and phonographs, 
Poliakoff. 
19506. Electrie aro lamps. Green. 
19824. Printing telegraphs. Barry. 
20960. Reversible galvanic celle or so-called storage 
hatteries. Edison. 
31702. Operating dynamo-oleotrio machines. British Thomson- 
Houston Company, Limited. (Emmet.) 
21801. ContreDing electric boesters. British Thomson - Houston 
Company: Limited. (Hewlett.) 
RBB —KB—K— 
TRAFFIC RETURNS. 
Returns for Increase Total receipts for 
Line, week “year, 
| Ending |1901. |1900. decrease. 1901. | 1900 
£ £ 
55 аш Jan. 12 n uc 
„n 12 6,863 | — 
Blackburn С Corp'rat'n rab n| ,, 13 2,724 | — 
BlackpoolCorporatn.| , 1 — — 
Blackpool.Fleetwood| , 12 264 | 283 
Bolton Corporation — — — 
Bradford City Trams , 13 1,473 | 692 
Tramways Co.] „ 11 — = 
Carlisle Tr'mw'ys Coj ,, 12 1| = 
Central London Ry. | ,, 12 128.003 — 
City &Scuth London| ,, 13 4,059 | 2,968 
Cork E. T. and L. Со — — — 
Dover Tramways . „ 12 301 305 
Dublin & Lucan E. R — — — 
DublinU.T.,elec.cars| „, 11 — = 
Dublin S. D. Eleotrie ,, 11 = a 
Dundee Tram Co. . — — — 
G Corporation 412 22 = 
Corporation| — — — 
Hull соруп E. S.“ „ 12 55 5030 — 
Liverpool Corporat'n ,, 5 = НЕН 
1 Overhead „, 13 3,055 | 2,984 
Portemouth Corpn..| ,, 12 
St. Helens Tramwys.| — 
Sheffield Corporation| ,, 13 


‘Southampton Tram „ 10 
&ontb 


ро 
Swansea Tramways.| — 


a From July 30, 1900, 5 Since April 1, 1900. 
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COMPANIES’ STOCK AND SHARE LIST. 


Name. A Last peice. 
ioe Sa рдү шири 1196000 1 . 11/16-18/16 
. ? - 
Insulated Wire, Ord., 1-40,000 ................ ‚= ES ul 
— $0,001- осоо om oo as en as oo 9 0 Qu) ео оо оо оо GO an жо ео = 11 
== кю ош га. 1-40,000 2535 ed b ud ME qi VA. we A " 
— $ Der cent. Moragage Veventures .... a awa = = 
Beitish Electric Works, 60,001-96,000 „ „% оо apes 1 ee 
— OU cent. Cam, Pref. 1-60,000.......... oo ео ae exo s 
— cent. First M 108 .. 96 
British Мес. and Manuf. , per cent. F b „ 
Brush FCC РЙ æ li 
— Non. Com., 6 per cent. Pref. ....... rM es 
— cent. Deben sen ~— 100 .. 106-1 
— cont. 204 Debenture Stoe knn. 100 101-108 
0 C ; Debentures. ....................... 100 — 109118 
— My... = as >» ә de == ow oo - e a» 6 - 18-14 
А о у= OOO, Pref. m.. o C ..... =m o- — : - : 
— § cent. Debentures _ = „ = — 108 
E lison Bwep United, Ordinary Жан е ee eee eee 9 = 1 
— § cent. Debentures ...... LLL um -—: е 
— 4 pee cent. Deb, Stock, NG 100 
„ — —— no = „ 96-100 
B Limited, Nos. 1 to 118,100 3 — 8 — 1321 
— 7 per cent, Cumulative Pret. . — SiG, al 3 .. 
W T. He в Ielegraph Works, Ordinary. 6 . 8 - 15814 
per cent. Preference ........... — 6 „ 6 
— pet oe cent. De Debentures .- ee 100 an 1 118 
Inila Rubber, Gutta Porche, and Telegraph "Works . . 10 = 101.104 
Е 4 cent. Deben 2 eee es ^" =æ шо 
elegraph wraction snd Ma Maintenance . v >=. W ш 4 
— § cent. Bonds — oo as a an o ——Uö—ä— *-- — — — 100 a 160 108 
Tel T ss "EE wo 10-11 
Tiana 5 pet oont. Oum. Pret... ° оо 000 созоовеое 2 ео ео ; ео 1 iu 
Willans Ordinary, eees e@eeeseee ae 1 
— per cont. Cum. рон 29 001-80 -60,000 „ = 7 
Mortgage Debenture Stock, Red. 100 T 1 
- Eleétrie 1 Lighting апа Supp 
h & Greenwich District Ordin. ry 1, 1-101,900 „ A ж 
Bournemouth and „ Ordina gg . 10 .. 
Ек Саш, Pref. .................... q ~ 10 . 1 
— ture Stock, Red. 2 % KERT) ae es „ „ „ „ 0„ 100 ee 
Brompton and ‚ Ordinary ..... R 8 . 
Ranar Corp., Ordinary, "Nos. 1-30,000 6 2 
, » 508. — 
Oharing Cross and Stran “ee. AP 6 .. 1 
— рег cept. Oam. Fro. b „ 
Oheissa бу Supply 99.00.90 5 e 7 
а er lee сеть Debeatares -.. —— ia УРЕ eas fn oe 118 = 8 
ty on, * ә е^ ee ое „ ee е 
—— 6 per cent. Cumulative FFF 10 „ ЕН 
6 per cent. Debenture Rtock . 100 .. 199-127 
4) per cent. 2nd Deb. Stk. Prov. Oerto. (0 p.c. ке, .» 61-68 
шагу 


County of London and Brush Provincial, oro 

@ per cent. Cum. Pref. ...... ...... : 
—— é} per cent, Debentures ‘Prov. Сена. All p Rd. 100 
3 . Ordinary, 1-17, 400. d 


oent. First Mort. De 
Folkestone ty Sapply, lea Ord. | Kos. 1-10,000 6 
Hove Electric Lighting, ited, Ord., 1-11 E. 
ec. Lightiog , Pref. 
Loadon Blectric, Ordinary .............................. 
6 per oent. Pref. . 
4 per cent. 1st Mortgage Debenture Btock, Red. ~ 100 
Metropc litan, Ordin ата - 
— — 6) per cent. Morteage Debenture dtn аю 
аре ne ture, Red .......... 100 
Notting Electric Ligh РРР xac em. LO 
Oriental, 1879.... eee Se o эз ^ m» % „ 9000900 %% i = ^ са „ m» 1 
ДБ Shares .. .. ....„.......................... D 
454 New — оо ов 43 es 
Oxford Electric, ary, 1-96 and 407- 10,810 EE | 
River Lectio: Ordinary, 1-06 and 91 BE Ä M0 
Royal Slectrical company of Montreal $100 
— чүт cont. t Shares М Debentures $100 
Smithfield Markete Electrio В Ltd., ‚ 1-18,000 .. 6 
$ cent. Debenture mm 100 
Boath Lon on, Ordipary 26 „ 669 „„ 6 
B4. James's and Pall Mall, Ordinary, 101-90,080 . — | 
7 cent. t a so no oo =o =w = = m ao m o a b 
— per cent. Deb. . "cc ?920 100 
Ww — c c 900400 00 — Q$h 0$ „„ „%% % „% % „„ „„ „ „ „„ о 0 Б 
80,001-109,437 > aoc ae oo oe ae ce ег ое 6 
Electric Railways.— 
Central London, Ordinary ..........................ә.— 10 
Half-Shares ..—— eere — 8 
deferred dad 6 
Oity and and South London, Consolidated Ordinary ........ — 100 
——— Ordinary .. .........- cc we me ce cc cee marrone 10 
— — 4 per cent. Debenture Stock .. . 100 
—— 6 per cent. Hee Ce ee 282088 08 00 оо „ C596 155 
$ LL осоо „„ „„ an 99 оо UD эз D 
Liverpool Overhead, б per cent. Frei. — 
Waterloo and Olty, Ordinary. TT 100 
Electric Tramways.— 
Blackpool and Fleetwood Tr —— e CÓ 
Brlabane Tram wg toco — 100 
British Columbia c Railway Co., 5 per cent. Pref. .. 10 
British Electric Traction E ^» 00 a8 Oe Oe овоо об 10 
——C 6 per cent. Cm. Pt. 80,001-00,000 .............. - 10 
"Apres & Do Kano Tr si Debenture Stock. 140,000 5 
B. ano Tram. "6 per cen n 
— " B" cont. бю, Pf. ; 1.27, 5600 is МБ 
— 6 per cent. n Btock, Red. BO ө ® 2S &5 Qo оо OF ое о а as 100 
—— Prov, = 
Kidderminster and buteiot Lghing uid 'irsalioi, E... 10 
New General Traction, Ordinary *$veswe 6 
6 per cent. Cum. Pret." — — В 
Oldham, Aston, and Hyde Tramway, ‘Ordinary Бекке и» 10 
саг севе ша. m. Pref, ee 66740000 ..... 19 
Potte n, 7 3 " oe Qe 
— — per cent. Cum, Pref, трай 5 10 
per cent, Debenture Stock.. ese oer NEMEMSUEZTI 100 
Telephones. — 
National Telephone, Ordinary.. ооо eiusm ns. ' 
6 per cent. Cum. First Fre 10 
6 per cent. Cum. Second Pra. 10 
c VD ош no ana шатка d uk qu md Ri uS аш ae 
— 4 oen „ Stock, Rede.. 100 
{ Ld pU cent, Deb Stock, Red Ө == во ао ow сь A» 2 «D an 100 
Oriental e =» ол» «о а» шз oe a 


U petcrresesers rc 51 01: a.t01í1t] 1174 


ltteer: ezg тїгї; 
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NOTES. 


Michael Faraday.— We are informed that Mr. 
Thwalte, as vice-president of the Society of Yorkehiremen 
in London, has promised to address the society in March 
on Michael Faraday, who was of racial descent on both 
sides a Yorkehireman. 


Electric Light and the Eyes.—For some consider- 
able time the medical faculty of Heidelberg have been 
considering the effect of the incandescent electric light on 
the eyes. They have arrived at tho satisfactory conclusion 
that it can in no way be described as harmful to the eyes, 
and as a proof of this they recommend it for lighting halls 
and places of entertainment. 


The Rontgen Society.—The president of the Rontgen 
Society, we hear, has placed at the disposal of the council а 
gold medal to be awarded to the maker of the best practical 
X-ray tube for both photographic and screen work. The 
competition is open to makers in any country. Tubes 
intended for competition must be sent in addressed to 
the Rontgen Society, 20, Hanover- square, London, W. 


Institution of Junior Engineers.—On Saturday, 
Jan. 12, a large party of members of this institution visited 
the works of Messrs. W. T. Henley's Telegraph Works 
Company at North Woolwich. They were received with 
every attention, the various processes in connection with 
the manufacture carried on being «een in operation and 
fully explained by the members of the staff, under whose 
guidance the inspection was made. 


Institution of Engineers and Shipbuilders. — 
We have received the Transactions of the Institution of 
Engineers and Shipbuilders in Scotland, issued in January 
this year. The volume contains a paper on “The Engl- 
neering Crisis in the Navy,” by Mr. D. B. Morison; the 
discussion on Mr. J. D. M'Arthur's paper on “Marine 
Engines Shafting;” and Mr. J. Grant McGregor’s paper 
on “Temporary Work on the Canadian Pacific Railway.” 


New Book.—Part III. of Deschanel's Natural Philo- 
sophy has just been issued by Messrs. Blackie and Son. 
It is entitled “Electricity : An Expansion of Everett's 
Deschanel, Part IIL, on the Lines of Modern Electrical 
Theory,” by J. D. Everett, M.A., DC.L, F.R.S., Emeritus 
Professor of Natural Philosophy in the Queen's College, 
Belfast. The contents are divided into electrostatica, 
magnetism, and current electricity. A colour-plate show- 
ing the effect of electric discharges in Geissler tubes 
enclosing rarefied gases figures as frontispiece, and a large 
number of illustrations of appliances, etc., are interspersed 
throughout the text. 

Committee on Telegraphic Communication.— 
An Inter-Departmental Committee hae been appointed to 
enquire into the present system of telegraphic communica- 
tion between different parta of the Empire, to investigate 
the relations between private cable companies and the 
Imperial and Colonial Governments, and the policy which 
should be pursued by them in future, especially when new 
concessions are sought ; aleo to examine and report as to 
rates. The committee is composed as follows : Lord Balfour 
(chairman), the Marquis of Londonderry, Mr. Hanbury, 
Lord Hardwicke, Lord Onslow, Major-General Sir J. C. 
Ardagh (Director of Military Intelligence), and Rear- 
Admiral Custance (Director of Naval Intelligence). 


An American National Standardising Bureau.— 
We understand that a proposa! is about to be brought 
before the Congress of the United States in favour of 
establishing a national standardising bureau for electrical 
and other instruments, The New York Electrical Soclety 
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has accordingly passed a resolution strongly in favour of 
legislation in furtherance of this object, and has also 
resolved to take joint action with any other society in the 
matter. The importance of uniform standards cannot be 
overestimated, and we should think that the United States 
Government will be quite prepared to spend the necessary 
money in order to establish on a firm basis a national 
standardising institution on the same lines as the Berlin 
Reichstanstalt. 


Royal Meteorological Society.—At tho annual 
general meeting of this society on Wednesday last week, 
the president, Dr. C. Theodore Williams, in the chair, 
the secretary read the report of the council, which showed 
the society to be in a satisfactory condition, there being 
an increase of 55 in the number of Fellows over those of 
the previous year. Reference was made to the celebration 
of the soclety's jubilee on April 3-4 last, and also to the 
death of Mr. G. J. Symons, F.R.S., who had, amongst 
other things, bequeathed to the society about 2,200 
volumes and 4,000 pamphlets from his valuable library. 
The election of officers and council for the ensuing year 
took place, Mr. W. H. Dines, B.A., being appointed 
president, and Dr. C. Theodore Williams treasurer. 


Electric Haulage on Oanals.—tIn reply to a 
deputation from the Association of Chambers of Commerce 
recently, asking for the appointment of a Royal Com- 
mission to enquii e into the canal system of this country, 
Mr. Gerald Balfour suggested that the association should 
rather appoint a committee to draw up a scheme for its 
improvement. The President of the Board of Trade drew 
attention to the steps which had already been taken by 
Parliament to improve.the position of the water traffic in 
the British Isles, and to prevent the railway companies 
from throttling the industry of the country. The reforms 
most urgently needed are the enlargement of the locks, 
uniformity of gauge and electric haulage, and we have 
little hesitation in saying that a few years will see electric 
traction universally adopted on canals in this country. 


Suggested Electrical Communication with the 
Fastnet.—Tho necessity for esteblishing electrical com- 
munication for signalling purposes between the main- 
land and the Fastnet, the Smalls, and other similar stations 
of importance to British shipping, has been taken up by the 
Liverpool Chamber of Commerce. The Board of Trade 
have been unable to arrive at any decision in the matter, 
serious difficulties, it is said, having been presented by the 
Irish Lights Commissioners. The council of the Liverpool 
Chamber, however, has decided to bring forward a resolu- 
tion at the spring meeting of the Association of Chambers 
of Commerce, urging the necessity for such communica- 
tion, and suggesting that either cables or wireless tele- 
gtaphy might be employed with advantage. A further 
suggestion is that the Government shall arrange for day 
and night signal stations at important positions on our 
coasts. 


Voting by Electricity.—4An electrical machine to 
expedite roll calls in the American Congress is the latest 
novelty in the States. The invention is said to be the 
result of considerable labour on the part of a Mr. Otey, of 
Virginia. The idea, however, is a simple one. The elec- 
trical apparatus would be connected with each member's 
desk by wiring in such а manner as would enable him to 
touch a button and display his vote—aye or no—by means 
of incandescent lights placed opposite to his name on a 
board directly a& the rear of the Speaker's desk, and in 
front of the main entrance. The American Electrical Review 
states that the present system of voting occupies about three- 
quarters of an hour. If this be the case, we are sure the 
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Congressmen will welcome anything in the shape of a time 
economiser, and Mr. Otey's invention, we should think, 
stands а good chance of being adopted when it is submitted 
to the House. 

Phosphorescence of Inorganic Substances.—The 
Chemical Society in its Journal publishes an abstract of a 
paper by Mr. Eugen Goldstein on this subject. The author 
states that phosphorescence can be very advantageously 
detected by means of а form of apparatus in which the 
powdered substance falls from end to end of an exhausted 
tube, and is illuminated by cathode rays at one part of it ; 
phosphorescent substances show a streak of coloured light, 
whilst other substances are only luminous in the path of 
the rays. The irregular results which have been usually 
obtained are due to impurities ; salts of Li, Na, К, Rb, Ca, 
Ca, Sr, Ba, Al, Zr, Mg, Be, Zn, and Cd, which for the most 
part form colourless oxides, all show a blue to violet 
fluorescence, but minute traces of Cu, Cr, Mn, U, Ni, Co, 
Pb, Ce, La, Y, Er, Pr, or Nd suffice to produce a strong 
fluorescence which often entirely maske the blue fluorescence 
of the pure substance. 

Carbide of Calcium in India.—Although this metal 
at present is not produced in India, it is now being retailed 
in that country at the rate of four annas the pound, which 
at the present rate of exchange equals 4d. in English 
money. According to our contemporary, Indian Engineer- 
ing, this is considerably lower than the wholesale price. 
It is thought that by retailing carbide at such an exceed- 
ingly low figure, acetylene lighting in India will be largely 
adopted. Our contemporary does not credit the English 
company with any connection in this direction, but it 
suggeste that as the field in India for acetylene lighting is 
such an immense one, it may possibly have occurred to 
some German producers of the chemical to attempt its 
cultivation, and to spread acetylene lighting by delivering 
quantities of carbide upon the market at a price that would 
offer, what are naturally a very conservative class of buyers, 
some inducement to experiment with it. 

Earth Telegraphy.—A Mr. Guarini is the latest 
inventor to recelve the attention of the daily Press, 
He claims to have discovered а means, which our daily 
contemporaries naturally assume to be quite new, of trans- 
mitting signals through the earth. From the description 
which is given of his experiments it is clear that he uses 
two earth-plates at the sending end, and other two earth 
connections at the recelving end. The distance apart of 
the two earth-plates at both the transmitting and receiving 
ends has to be considerable, and when this is granted one 
will see that there is nothing in connection with the inven- 
tion which has not been tried experimentally before. In 
fact, the arrangements are practically those used by the 
late Mr. Lindsay, of Dundee, in transmitting signals 
without connecting wires. The subject, however, is suffi- 
ciently interesting to the daily Press to warrant long 
notices, in which exceedingly little information of any kind 
is given. 

Belt Accident.—On Tuesday week a fatal accident 
happened to a machine minder named Peter Reid, aged 18, 
of 2, Coombe-villas, Westcombe Park, who was in the 
employ of the D.P. Battery, Victoria Works, Charlton. At 
the inquest on Friday it was stated that the deceased 
mounted the platform above the flywheel of а dynamo 
machine to push the belting oft the shafting on to а pulley. 
In doing so he slipped, and fell between the main driving 
belt and the flywheel, and was crushed to death. He had 
been warned not to go on the platform. Mr. William 
Worthington, the manager of the works, said that the fiy- 
wheel of the dynamo machine made from 90 to 100 revolu- 
tions per minute. The flywheel was properly fenced by 


two guards, but there was no railing around the platform. 
It was not a dangerous work, but it was not advisable for 
а lad to do it. The company had now resolved to have 
the platform railed in, in addition to the guards. The 
enquiry occupied some time, and in the end the jury 
returned a verdict that the deceased died from injuries 
sustained whilst removing the belting from a shafting in 
motion, the platform being unprotected at the time. 


Electrical Balloon Signalling.—Mr. Eric Stuart 
Bruce recently delivered a lecture before the London 
Institution on Modern Aeronautics.” At this lecture 
he showed the electric balloon signalling apparatus which 
ho has devised, and which he states has now been adopted 
in England, Belgium, and Italy. With thie system, incan- 
descent lamps placed below the balloon enable signals to 
be flashed to a great distance. The main subject, however, 
before the institution at the lecture was the question of 
navigating balloons, and the lecturer stated that up to the 
present no very great success had been obtained ip this 
direction. He illustrated the various attempts which have 
been made—by M. Giffard in 1852 with steam, by M. 
Tissandier with electricity, by Captains Krebs and Renard 
with electricity, by Count Zeppelin by the use of aluminium, 
with petroleum motors, and by M. Santos Dumont with а 
gasolene motor. So far no one has gained the £4,000 
prize offered in France to any who should succeed in 
navigating a balloon from St.-Clond round the Eiffel 
Tower and back. No balloon has yet been navigable, 
however short the distance, against a breeze stronger than 
3m. the second. 

The South Staffordshire Mond Gas Bill.—This 
Bill, which is to come before the House of Commons this 
year, has for its object the distribution of Mond producer 
gas for power and heating apparatus over a large area in 
South Staffordshire. The various town councils in whose 
districts the company seek the right to supply power, 
are considering whether they should not unite in joint 
opposition of the ВШ. We are pleased to see, however, 
that the West Bromwich Town Council, which recently 
had the matter under discussion, were not in favour of the 
opposition being carried to any great length. The opinion 
was expressed by one speaker that the proposed new 
system would not affect the electric lighting undertaking 
in West Bromwich, and that it was unlikely to affect their 
gas undertaking to any large extent. If the opposition be 
conducted throughout on these broad-minded lines, there 
will be every chance for the company to make a genuine 
trial of the possibilities of this system. While we believe 
that the Mond gas has wonderful advantages in the cheap 
production of power, we are not upholders of its being used 
for distribution, as this can be done more advantageously 
by means of electricity. 

Hiring of Electric Fittings.—Tho St. Pancras 
Borough Council have received a report from the Elec- 
tricity Committee to the offect that they have not at 
present the right to supply consumers with electrical fittings 
and accessories on the hire system. The committee report 
that in 1893 the late vestry obtained the opinion of Mr. 
Fletcher Moulton, Q.C., on the question, who held that 
they had not any powers in their possession to go beyond 
the terminals in the consumer's house. The St. Pancras 
Borough Council have accordingly resolved to call a con- 
ference of local authorities who are the owners of elec- 
tricity supply undertakings, with a view of promoting 
legislation in favour of powers being acquired to supply 
apparatus on the hire-purchase system. In any case, 
however, we believe that each council would have to make 
application for these powers individually, and the most 


| easy course is to include these powers in a general Bill the 
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next timo one is to be promoted for objecte connected with 
the Council. A number of the provincial towns have 
already secured such powers, and have done much to 
extend the scope of their electrical undertakings by 
supplying motors and electrical heating apparatus on the 
hire-purchase system. 


A New Coal Calorimeter.—Mr. Samuel W. Parr, in 
a recent paper, describes this apparatus, which, he claims, 
differs from those usually employed in that no gaseous 
oxygen is required, the coal being burnt by means of 
sodium dioxide. The carbon dioxide and, water produced 
are absorbed by the sodium oxide formed. From an 
abstract of Mr. Parr's paper, contained in the Chemical 
Society’s Journal, it seems that 1 grm. of the sample, dried 
at 105deg., is mixed with 17 grm. of sodium dioxide ; the 
mixture is put into а cartridge which is placed into an 
insulated vessel containing а certain volume of water of 
known temperature. The charge is fired by means of a 
red-hot copper wire, the increase in temperature is noticed, 
and the usual calculation made. For exact particulars of 
the construction of the apparatus and the cartridge, the 
illastrations of the original paper should be consulted. 
An allowance of 27 per cent. of the total indicated heat 
must be made on account of the heat developed in the 
combination of the carbon dioxide and the water with 
the chemical employed. An allowance must also be made 
for the use of the hot copper wire; the averago of many 
determinations on various lengths up to 2in. established a 
fairly uniform factor of 0:012deg. per Jin. of No. 12 copper 
wire. 

Electricity from Peat.—From the Continent comes 
the statement that it is proposed to utilise the great peat 
beds of North Germany for the generation of electricity 
on a large scale. The matter has been fully considered by 
Dr. Franks, and he estimates that a hectare of turf 
5ш. thick glves 2,500 tons of dry turf, equivalent to 
1,200 tons of coke, or, in English measure, an acre of turf 
10ft. thick gives 1,000 tons of dry turf, equivalent to 
480 tonsof coke. The mosses of the Evus Valley, which 
eover an area of 1,000 square miles, might furnish tho 
equivalent of 300,000,000 tons of pit coal—that is to say, 
more than the total production of Germany for three years. 
The turf would be burnt at central stations of 10,000 h.p. 
capacity, consuming annually 200,000 tons of turf, „the 
product of 200 acres of the beds. One application of the 
power produced would be to the service of the canal con- 
necting Dortmund to the Evus, which will soon be finished, 
but the author thinks the most interesting will be tho manu- 
facture of acetylene, tho materials for which can be obtained 
easily and cheaply in the neighbourhood. With 10,000 h.p. 
a quantity of acetylene can be produced daily equivalent 
for lighting purposes to 150,000 gallons of petroleum, or 
annually in value to 20,000 tons of foreign imported 
petroleum. 

Electrochemistry, — Messrs. W. Lash. Miller and 
Frank B. Kenrick are the authors of a paper in the Journal 
of Physical Chemistry on the question of quantitative 
lecture experiments on electrochemistry, and an abstract 
is given in the Journal of the Chemical Society as 
follows: The authors describe a very ingenious instru- 
ment for use on a lecture table which is capable of 
marking the necessary changes of resistance in a 
Wheatstone bridge and of indicating to a class the 
resistance required. The principle of the method is the 
following : The needle of a dead-beat galvanometer of the 
D'Arsonval pattern, when displaced from ite zero position, 
completes a relay circuit, and by means of suitable 
mechanism causes a rheostat to turn and alter the 
resistance, the direction being dependent on the side to 
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which the needle moves. This rheostat is provided with a 
dial and pointer, which indicate the resistance. When the 
equilibrium is reached and the needle returns to zero, 
contact is broken and the motion of the rheostat ceases. 
The authors describe how, by means of this instrument, 
various electrolytic experiments may be shown to a class, 
as, for example, the proof of Ostwald’s law, preparation of 
isohydric solutions, measurements of E. M. F. e, and of 
polarisation, etc.“ | 

Air-Spaces in Armature Oores.—Mr. Н. Geisen- 
honer, of Schenectady, has recently patented in the States 
a cheap arrangement of making air-spaces up through the 
laminated cores of dynamo armatures. We understand 
that the patent in question has been assigned to the 
General Electric Company. The inventor’s plan consiste 
in pressing out of certain of the cored plates a number 
of projections which can be bent round over a circular 
rod of metal, much in the same way that hinges are often 
formed on tin boxes. Two of these projections are always 
constructed on radial lines, so that the one bar of metal 
can be passed through the two. The ends of these bars 
are then turned so as to secure them in place. Tho 
armature plates having these projections formed on them 
are then placed face to face, so that а considerable air- 
space is secured up through the rims of the соге. The 
frequency of this air-space is, of course, a matter of detail 
which can be left to the constructor. We notice, however, 
that in the illustration accompanying the patent the upper 
loop punched out of the cored plate is shown placed on the 
teeth of the same. We presume that it is required there 
in order that there may not be any vibrations between the 
last core plates at either side of the air-gap. It would, 
however, in certain armatures be quite impossible to con- 
struct the embracing loop out of the small amount of 
material available in the teeth. 

Production and Use of Electricity.—Considerable 
interest centered round the inaugural address of Dr. A. P. 
Laurie, M.A., F. R. S. E., last week, on the occasion of his 
appointment as principal of the Heriot-Watt College, 
Edinburgh, in succession to Principal F. Grant Ogilvie, 
now curator of the Museum of Science and Arts. Lord 
Provost Steel presided, and the crowded audience assembled 
in the Synod Hall extended a hearty welcome to the new 
principal. The subject of the address was The Electric 
Current: Its Production and Use,” and Dr. Laurie showed 
in particularly clear language how the current was produced 
and applied to purposes of lighting and power. Interesting 
experiments and limelight views accompanied the lecture, 
which embraced the subject of the sources of power available 
for the generation of electricity. Of course, in this country 
the coalfields would be the main source of power in 
supplying the electric current for a long time to come 
bat there were other sources—wind power and water 
power, for instance. The most important of these was 
water power, and, therefore, the great waterfalls were 
likely in the immediate future to become the important 
centres of industry, but whatever the source of the power 
which might be adopted for the production of the electric 
current in the future, one might safely prophesy that if 
the nineteenth century had been the century of steam, 
the twentieth century would be the century of electricity. 


Cable-Laying.—It will be remembered that the laying 
of the Alaskan cable, which was undertaken by certain 
American firms, was not a success, in spite of the energy 
displayed by the firms in overcoming a number of 
disastrous incidents, including the wreck of the steamer 
which was laying the cable. Mr. H. L. Webb has written to 
various papers in the United States on this question in reply 
to editorial comments on the subject. The concluding para- 
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graph of his letter runs as follows: Tou will see, Mr. 
Editor, I draw from the tale of the Alaskan cable а 
slightly different moral from that which you draw in your 
enthusiastic editorial I thoroughly admire Mr. Brixey's 
enterprise in building а cable many times longer than any 
he had ever built before, in shipping it on reels across the 
continent, in stowing it in а ship not equipped for cable- 
laying, and in guaranteeing to lay it in good condition ; 
and I also admire Mr. Porter's courage in taking charge of 
a job in which he had no previous experience, and the 
pluck and energy with which he pulled himself out of 
the difficult position in which the ‘Orizaba’ placed him— 
and herself. What I de not admire, in these days when 
submarine cable-laying has become an almost oxact science, 
is the disregard of that science in the organisation of the 
expedition, and the exaggerated importance you give in 
your editorial to this shallow-water cable work as compared 
with the work of English cable concerns that have been 
occupied during the past 50 years in lacing the globe with 
cables in all depths of water and under all manner of con- 
ditions. If real deep-sea cable-laying is to become an 
American industry, surely it is better to face the real facts 
and conditions than to encourage the too common idea that 
‘enterprise,’ ‘boldness,’ and rule-of-thumb methods are 
better than experience, caution, and skill.” 

Switchboard Protection.—4A case which may ulti- 
mately be of far-reaching importance is being tried at the 
Greenwich Police Court. It was commenced on Friday 
last, and after an extended hearing was adjourned for a 
fortnight. The inspector of factories for the Greenwich 
district has brought the action against the Blackheath and 
Greenwich District Electric Lighting Company on the 
ground that they have neglected to securely fence in 
certain machinery—i.c., their switchboards—and also 
because they had failed to register an accident within 
one week after it had occurred. It will be remembered 
that two deaths have occurred at the switchboard in 
question, the last taking place on Oct. 22, 1900. The 
inspector of factories claims that the cause of the 
accident is covered by Section 5, SubSection 3, of 
the Factory Act of 1878, and Section 6, Sub-Section 2, 
of the Factory Act of 1891. From what we can 
gather from the evidence already given, it was a question 
how far these sections are intended to protect the workman 
actually using a dangerous machine if skilled knowledge is 
required in the process. It is obvious that, however well 
the high-tension switchboard of the type used in the above 
company's works is fenced in, the operator is liable to obtain 
a dangerous shock if he neglects the instructions given to 
him for working the switch gear. This is equally true of 
any switch or electrical gear having high-tension parts 
exposed, and we do not think that any fencing can 
adequately protect the skilled operator against faults in 
design. The question also arises as to how far it is better 
for the skilled man to know that there is danger in con- 
` nection with his work, in order that he may be always the 
more careful in guarding against an accidental shock. A 
brief résumé of the case will be found elsewhere in this 
issue. 

Steam Engineering Progress.—Mr. A. F. N agle 
publishes in the American Electrician for this month an 
interesting article on “A Century of Progress in Steam 
Engineering.” The author shows that at the beginning of 
the nineteenth century the steam-engine was working under 
10lb. to 15]b. steam pressure, and making from 10 to 30 
revolutions per minute. It expanded steam from three to 
four times, and was aided by both jet and surface con- 
densers. It required the consumption of from 9lb. to 
10lb. of coal an hour to develop 1 h.p. To-day we can use 
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steam of any desired pressure. Reciprocating engines are 
running at from 100 to 300 revolutious per minute, making 
from 600ft. to 90016. piston speed a minute. They can 
be made to expand steam to any extent desired, which 
may be 40 times, and the economy has been brought 
to almost 1 h.p. per pound of coal per hour. In the 
beginning of the nineteenth century the designer of 
engines had practically no scientific knowledge to guide him, 
and the inventors, such as Watt, made their improvements 
from practical deductions from experimental observations 
arrived at in daily practice. In spite of this want of the 
knowledge of the laws governing the economic produc- 
tion and use of steam at that time, the progress of the 
century in the design of boilers has not been «o great as 
might be expected. Thus the author considers that in 
1800 boilers were constructed which had an efficiency of 
from 40 to 45 per cent., whereas to-day the best resulta 
vary from 80 to 90 per cent. The general average of boiler 
efficiency even now might not be more than from 60 to 70 per 
cent. It is in the steam-engine that the greatest advanee 
has been made, and there does not remain much prospect 
of increased economy with the ordinary reciprocal 
engine. The last part of the article is devoted to the 
development of rotary engines, which in their earlier 
stages were so unsuccessful. These engines have now 
given place to the steam-turbine as developed by Mr. C. A 
Parsons, and the author predicte that this type of engine 
wil in the near future become a standard article for 
driving electrical machinery. | 


Electrical Transmission from Coal ;Mines.— 
Actual experience has yet to be gained of the economies 
of power distribution from a coal mine, as the question 
will always arise as to the comparative cost of the carriage 
of coal, and of the transmission of electrical energy, with 
its consequent losses in transformation at the receiving end 
of the line. The other item entering into this comparison 
is the capital charge on the electrical cables used for con- 
veying the electrical energy. Actual experlence will soon 
be obtained in this direction in England, as the power 
schemes passed in the last session of Parliament are being 
commenced commercially. In America the largest trans- 
mission works have been up to the present in connection 
with water-power schemes, but in Colorado some actual 
work has been done in the transmission of electrical energy 
in order to save the cost of transportation of coal. For 
instance, at the Canon City plant power is transmitted 
24 miles at 20,000 volts to various mines in the Cripple 
Creek district. The actual cost of conveying coal over 
the distance was about 14s. 6d. per ton, exclusive of the 
cost of getting the coal from the railway station up to the 
mines. There was also trouble at the mines in getting 
a water supply for the boilers. The actual figures of the 
cost of supply have been given in previous issues, whieh 
clearly proved the advantage of the olectrical transmission 
scheme both to the owners of the power plant and to the 
mine owners. We understand from the Electrical World 
that a similar scheme is now being organised for the 
supply of power throughout the Colorado Springs district. 
In this case the coal mines are comparatively near the 
town, being only 53 to 4 miles away, and there is not the 
disadvantage of the want of water in the town. In spite 
of this, it is considered locally to be advantageous to have 
the power-house outside the town, and we consider that the 
company having the work in hand are doing the right thing 
in laying down their present piant. The old station of the 
company in the town itself is to be converted into a heat 
distribution piant, the electrical machinery being removed 
and the boilers used for steam heating. Tho voltage of 
transmission between the power station at the coal mines 


THE ELECTRICAL ENGINEER, JANUARY 25, 1901. 


118 


and the various parte of the district will be 6,600, and 
three-phase currents will be employed. 

Underground Oables.—The last meeting of the 
directors of the Glasgow Chamber of Commerce was prin- 
cipally devoted to a discussion on this subject, which 
resulted in the determination to ask tho co-operation of the 
other chambers of commerce and the various stock 
exchanges in the United Kingdom in petitioning the Post 
Office to establish a complete system of underground tele- 
graph wires. In a speech which indicated deep research, 
Mr. Paul Rottenburg pointed out that in 1895, in reply to 
a petition from the chamber, the Post Office authorities 
stated that a system of underground wires was too expen- 
slve, and that the Government felt sure that they could put 
up poles which would withstand any storm. Since that 
time the authorities must have apent an enormous amount 
of money on the repair and upkeep of their overhead wires, 
while they had also learned that the elements were stronger 
than the poles that any Post Office could erect. An entire 
collapse of telegraph connections, such as was often oxpe- 
rienced with overhead wires during severe weather, was 
entirely excluded in Germany. The underground system, 
which was being worked with the same apparatus as the 
overhead system in that country, had quite answered all 
purposes since it was introduced in 1877. It was 3,640 
miles in extent, with about 23,750 miles of wires, and 
it had proved quite adequate under all circumstances 
for the transmission of news from the centre of the 
empire in all directions. Although, perhaps, the cost 
of the underground system wae great as compared 
with that of the overhead wires, it mast be remembered 
that the cost of the German system had only been £2,000 
for the period 1882-87, or an average of £400 annually. 
With regard to maintenance, the cost for an overhead wire 
was 21 times greater than for an underground wire. 
France had also gone in for a complete system of under- 
ground wires. In this country, it was true, an underground 
cable had been started between London and Birmingham, 
but no head way was being made in the way of establishing 
a complete system. Other speakers expressed the same 
views, and 16 is to be hoped the matter will be seriously 
taken up by the Post Office authorities without loss of 
time. 

Electrical Dangers.—The number of deaths which 
bave occurred on high-tension systems of electric light 
have frequently been commented on in these columns, and 
we have pointed out that a number of these fatal accidenta 
could have been averted if only the engineers responsible 
for the designs had taken due precautions in the first 
instance. In too many cases, old and dangerous types 
of switch gear, especially in sub-stations, are allowed to 
remain, because to replace them by others would involve 
considerable capital expenditure. In the long run, how- 
ever, it will do more to the credit of engineers in charge 
of such stations to report promptly on what is absolutely 
required to make their system reasonably safe than to wait 
until, by reason of fatal accidents, they are compelled to 
put their stations in order. Mr. A. Ellis, the electrical 
engineer at Cardiff, has recently reported most strongly on 
this matter to his committee. The report was called for 
because of several breakdowns, in consequence of which he 
made a thorough examination of the distributing system. 
He reports that the transformer sub-stations are in many 
instances in anything but a satisfactory condition, and he 
could only describe certain of them as veritable death-traps. 
He goes on to state that in many cases there were switches 
and fuses entirely unprotected with а potential of 2,000 
volts across the terminals. In one sub-station particularly 
was this the case, and in this same sub-station there was a 


pair of high-pressure cables slung across the sub-station 
and tled up to the metal ladder, by which access to the 
sub-station is gained. The whole of the sub-stations on 
che systems would be thoroughly examined, with a view to 
putting them into a state of efficiency and absolute safety. 
In а tank at St. Mary-strest the various branches to the 
different points of distribution were coupled to the mains, 
but instead of being properly jointed they were simply 
twisted together at the ends and protected only by a sheet 
of rubber, which was tied around them. In their present 
state the cables had no protection whatever against 
moisture, nor was it safe for a man to work on them. 
The whole of the system of mains and transformer sub- 
stations were receiving immediate attention, but it would 
take some considerable time to get them into a state of 
efficiency. A great deal of the defects are evidently due 
to the want of organisation in the outdoor ataff, which 
resulted in careless work. We are exceedingly glad to 
find this matter reported, and trust that the rearrangement 
of the dangerous sub-stations may take place without fatal 
accidents eccurring. 


Institution of Mechanical Engineers. — The 
report of the council, presented to the annual general 
meeting of this institution last Friday, ahows the progress 
made during the past year. The pleasing announcement 
is formally made that the honour of a baronetcy has 
been conferred upon Mr. Thomas Wrightson, M.P. At the 
end of the year the number in all classes on the roll of the 
institution was 3,165, as compared with 2,922 at the 
end of the previous year, showing a net gain of 243. 
Among the 33 members deceased during 1900 the 
name of Lord Armstrong is particularly noticeable. 
The late Lord Armstrong had been a member since 1858, 
and the prominent part he took in the earlier years of the 
Institution is shown by his having been а vice-president in 
1859 and 1860, and president in 1861, 1862, and 1869. 
An interesting item is that the award of the Willans 
premium has been for the first time in the gift of the 
council, and from the papers read before the institution 
since the foundation of the fund in January, 1896, they 
have selected that read in April, 1895, by Captain H. Riall 
Sankey on ‘ Governing of Steam-Engines by Throttling 
and by Varlable Expansion,” as the most suitable for the 
award. Sir William C. Roberts-Austen is still at work 
upon the sixth report to the Alloys Research Committee, 
dealing mainly with the effect of annealing and tempering 
on the properties of steel. This report is expected to be 
ready during the coming year. Prof. F. W. Burstall hopes 
to complete his second report to the Gas-Eogine Research 
Committee in the course of a few weeks. Considerable pro- 
groas has been made in the experiments on the value of the 
steam jacket by Prof. T. Hudson Beare, while Prof. 
David S. Capper has made a first series of tests on the 
compound steam-jacketed engine at King's Collego with 
different steam pressures and speeds, working single- 
cylinder, non-condensing. The results have been worked 
out, and are expected to be ready shortly. With a view 
to the formation of a historical museum relating to 
mechanical engineering progress, several gifts of value 
have been promised. Members are invited to help with 
suitable contributions of drawings and models. At the 
request of the executive of the Glasgow International 
Engineering Congress, the council have consented to take 
charge of the mechanical section of the congress, the meet- 
ings of which will be held during the first week of 
September, 1901. They have also decided that these 
arrangements shall not interfere with the ordinary 
summer meeting oi the institution, which will be held 
during the last week in July at Barrow-in-Furness, 


THE ELECTRICAL ENGINEER, JANUARY 95, 1901 


current through it at а fairly high potential; failing this, it 
would probably be best to connect the galvanometer between 
A and earth, and the battery between B and E—the 
galvanometer circuit would then contain the fault resistance. 
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PRACTICAL NOTES ON ELECTRIC MAINS. 
BY A MAINS ENGINEER, 


(Continued from page 79.) 


It now remains to record & few of the methods used for 
the localisation of faults. There are two classes of fault 
which occur in the ordinary routine of electric supply: one 
is the discontinuity fault; the other is the short-circuit, 
which latter class contains the short between one conductor 
апа another, and the short between one conductor and earth. 
The discontinuity fault is of much rarer occurrence than the 
short, but does occur, so that it must be dealt with. In 
cables laid underground, this class of fault will nearly always 
be found in а joint, and is usually caused by the cable being 
pulled too taut, when laid, and then being contracted, after 
jointing, by severe frost. Cables laid during very hot weather 
are more subject to this strain than those laid during cold 
weather. Another cause is the slipping of ground in which 
the cable is laid ; where there are old cellars which have 
only been partially filled in, this may easily happen if the 
cable is laid over the top of them. It is then an easy matter 
to open joint-boxes in search of such a fault, of course start- 
ing at or near the centre of the cable and testing each way 
with а common detector, the farther ends of the conductor 
being earthed, or, in the case of a concentric cable, short- 
circuited with the other conductor. If the fault cannot be 
found in a joint-box, it must be localised by a capacity test. 
The cable will be charged from one end up to the break ; 
this charge can then be compared with the charge into a 
condenser of known capacity, and since the capacity per mile 
of the cable is known, the length of the cable under test to 
the break can easily be ascertained. 

In view of sometimes having to take these tests, it might 
be as well that the capacities of all important cables, such as 
feeders, should be taken after the cables are jointed up and 
ready for working, the capacities being carefully recorded for 
future use. In the case of a distributor having such a fault, 
it is, of course, only necessary to feed the cable at one end, 
then to visit each consumer supplied from this cable, the 
break being found between the last one who has the light 
and the first one who has not. 

For the localisation of a fault to earth, or of a fault between 
one conductor and another, the best method to adopt is the 
loop test known as Murray’s. Suppose that one of two single- 
conductor cables has developed a fault to earth, it is very 
easy to make a loop of these two cables at the far end from 
that chosen as the testing point. Care must, however, be 
taken to ensure that there is no resistance in the connection 
of one cable to the other; the best method of connection is 
to sweat both ends into a sleeve, which is put half on to 
each cable. At the testing end will be required a galvano- 
meter sensitive to small variations of potential, a Wheat- 
stone’s bridge, and a battery. These should be connected as 
shown in Fig. 7. AB represents one of the proportional 
arms of the bridge, the other being plugged up; А Е repre- 
sents the variable resistance arm, and BE the cable loop. 
Let y= the resistance of the cable from B to the fault F, and 
2 = the resistance from the fault back to the bridge at E; 
then L = ће total resistance of the loop, or L=z+y. After 
obtaining a balance, the following formula holds good : 


4 * ABS EA; 
then as L — x +y, z-L-y. 
Substituting L — y for z, we get 
(L-y)AB=yxEA; 
and ABL-ABy+ABy=EAy+ABy; 
or ABL=EAy+ABy=(EA+A В) у. 
Dividing each side by ЕА + А B 
ABL (E) then у=(, AB 
EA+AB VE ATA BY“ E ATA B 


Then from the known resistance per mile of the faulty cable, 
we get the length equal to the resistance y. L would be 
obtained by the ordinary bridge test for resistance. It will 
be observed, however, for this test to bring accurate resulta, 
the fault resistance must be low, so low that current easily 
passes through the fault to earth. If it is not of sufficiently 
low resistance, the fault should be broken down by passing 


Fio. 7. 


Supposing, again, that a short-circuit fault had taken place 
between the inner and outer of а concentric cable, which 
might or might not be also an earth fault. A modification 
of the Murray's loop test could be made as Fig. 8, thus 
giving a direct copper galvanometer circuit. Let A B repre- 
sent the outer of a concentric cable and C D the inner of the 
same cable ; also D E the cable used to form the loop, and 
CH and HE the bridge arms (as in Fig. 7). Then let 
2 = {Һе distance in yards to the fault, and Ri and R, the 
resistances unplugged in the bridge arms, R, the resistance 
of the good cable forming the loop, and R, the known 
resistance of the cable under test, К, + R, being the 
resistance of whole loop. Then 


a (1 ge) 
il+ 3 
R, R, + R, 
R 
1+ —1 
F R, 
L being the length of the cable under test. 


z = L, 


Fia. 8. 


The test described as Fig. 7 will be found on p. 225 of 
Mr. Kempe's handbook, together with the best conditions 
for making such tests, and should be carefully studied 
Fault currents would have to be taken into account with the 
galvanometer between А and earth. | 

In making the loop tests as above, care must be taken to 
well insulate any pieces of the teating set not included in the 
earth circuit, as any leakage will completely upset the test 
The best insulators to use for this purpose are thick blocks 
of rubber, as there is no creeping of moisture over the surface 
presented by such blocks. If a convenient cable does not 
exist in the ground suitable for forming the loop with the 
faulty cable, а single-conductor cable of suitable size can be 
laid along the ground. This would probably make it 
necessary to do the test at night if any side streets come 
within the length under test. 


Another method of locating а fault, whether it be an earth 
fault from a single conductor cable or a short between inner 
and outer of а concentric cable, is known as the fall of 
potential method, the connections being shown in Fig. 9. 
Let A B be the faulty conductor, C D be the lead sheathing, 
ог earth, or perhaps the iron pipe containing the cable, or 
the outer in case of а concentric cable. А is an ammeter 
with an open scale ; V is a variable resistance. Current is 
now passed round the loop, being kept constant in the 
ammeter, А, by the variable resistance, V. It will follow that 
the galvanometer reading taken at G, represents the fall of 
potential along the cable between А and F. The galvano- 


meter is now taken to the other end of the cable, and a 
reading, Gz, is taken, representing the fall of potential 
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between B and F. The two readings so obtained are 
directly proportional to the length of cable each side of the 
fault, F. The same galvanometer should be used for each 
reading, and as the fault resistance is the same in each case 
it will not affect the deflections obtained. This test does 
not usually give such good results as the loop tests with the 
bridge, but is, at any rate, worth trying. 

To get anything like good results from these tests it is 
necessary that the insulation of the faulty cable should be 
good, except at the fault, so that in any case where the cable 
is at all worn out, it would be better not to waste time on 
such a test, but simply to localise by cutting and inspection 
down to а suitable length, and then relay ; or if the cable is 
in а conduit, to fasten on а good piece of cable to one end 
and draw this in while pulling out the old one. 

А method sometimes tried, but without much success, is 
the telephone method. This consists in the carrying over 
the line of the faulty cable a large coil of wire, usually wound 
on а triangle, to the ends of which is attached а telephone 
receiver, which, on being held to the ear of the operator, 
gives a distinct hum. The hum should cease as soon as the 
fault is passed. If, however, the faulty cable is a sheathed 
or armoured cable, the sheathing or armouring of which does 
not make good earth along its whole length, current is carried 
by such sheathing to the nearest good earth, which may be 
many yards beyond the actual fault; thus the test is of no 
use, as while current is passing the hum will remain. 
Another objection to the telephone is that it cannot be used 
by day in places where there is much traffic, as the noise 
from the traffic drowns the hum from the telephone. 


(To be continued.) 


MODERN ELECTRIC LIGHTING PLANT. 
BY R. D. SUMMERFIELD. 
(Concluded from page 89.) 


Engines.—Thore are four уер types of engines in 
use for electric lighting at the present day—viz., steam- 
turbines, running at enormous s compared with all 
other engines ; high-speed vertical enclosed ongines, either 
single or double acting; moderate speed vertical cross 
compound engines; slow-speed horizontal compound or 
triple-expansion engines. 

he steam-turbine has undoubtedly a great future before 
it for electrical work. Owing to its high speed, the size 
and weight per horse-power developed is very much less 
than in reciprocating engines, and this applies equally to 
the generator, which is coupled direct to the turbine shaft. 
‘Steam-turbines, having no reciprocating parts, run with very 
slight vibration, and require only light foundations, while 
as regards steam consumption, they are now built to give 
as good results as the majority of electric light engines in 
use. The Parsons turbine is the most widely known, 
followed by the De Laval. Parsons turbines of 1,000 h.p. 
have been running for some time in Germany and America, 
and they are now being built up to 3,000 h.p. or more, 
which shows how confidence in this type of engine is 


growing. 

The high-speed vertical enclosed engine may be called 
the typical English electric light engine at the present day. 
Both single and double acting engines of this type are 
used, there being several different makes of the latter on 
the market, but very few single-acting engines, and of 
these the well-known Willans engine easily takes the firat 
place in point of numbers. These engines have not been 
made in very large powers until quite recently, but at the 
Paris Exhibition Messrs. Willans and Robinson had on 
view an engine of 2,400 h. p, the tests of which have been во 
satisfactory that the makers are now prepared to build 
engines of this type up to almost any power. In these 
large engines Messrs. Willans and Robinson employ vertical 
governors of the same type as their usual shaft governors, 
but driven by screw gearing from the crankshaft instead 
of being mounted directly upon it. Tho engine shown at 
the exhibition was a triple-expansion one, with threo cranks 
and nine cylinders, the speed being 200 revolutions per 
minute. Single-acting engines run very silently, they 
require only slight attention, are self-lubricating, and 


possess great facilities for getting rid of water in the 
cylinders. Their заката disadvantage is that they 
require twice as much cylinder volume as would be 
required by a double-acting engine to develop the same 
power at the same speed. The Belliss engine may be 
taken as the type from which the modern high-speed 
double-acting vertical engine sprang, but n good 
makers have turned their attention to this class of engine 
during the last few years, with tho result that there are 
now several equally excellent engines of this type on the 
market. These engines are nearly always lubricated with 
oil under pre and this is their weakest point, as 
they depend upon the forced lubrication to act as a cushion 
and take up the play in the brasses without causing a 
knock at each aad of the stroke. If the oil pum goes 
wrong, or the pipes burst, or the oil becomes too thio to 
run properly, considerable trouble may be caused, but in 
actual practice these accidente seldom happen, and engines 
of this kind are in great favour with very many electric 
light engineers. Except in the small sizes, they usually 
have either four or six cylinders, the high-pressure cylinders 
laced over the low-pressure, and two or three cranks. 

e ы өн vary between about 200 and 500 revolutions, 
according to size. 

Another type of electric light engine used to а consider- 
able extent at the present day is the two-cylinder compound 
vertical engine of moderate speed, with overhung cranks 
and only two shaft bearings. The cylinders are mounted 
on hollow cast-iron columns, which form cross-head guides, 
and enclose the cranks and connecting rods, preventing 
oll from splashing about. A heavy flywheel of large diameter 
is mounted on the shaft between the cylinders, and on this 
flywheel the moving parts of the generator are built, 
especially in the case of alternators. The armatures of 
continuous-current dynamos are usually mounted on the 
shaft close to the flywheel ; in American practice almost 
invariably, but the retention of the flywheel in these cases 
seems hardly nece The speeds of these engines 
generally lie between 80 and 150 revolutions per minute, 
and they are built up to 3,000 h.p. They possess advan- 
tages over horizontal engines, in that they take up less 
floor space, and the wear of the cylinders and pistons is 
more equal, but they are liable to set up undue vibration 
unless erected on very massive foundations. 

The type of engine which is most used on the Continent 
for large powers is the slow-speed horizontal engine, which 
has been carefully studied by Continental makers and 
brought to a high state of officiency, as proved by the 
many magnificent engines of this class shown at the Paris 
Exhibition. The speeds of these engines vary from 60 
to about 130 revolutions per minute. Large and heavy 
flywheels are the rule and Corliss valve gear, which latter 
is often of a very delicate, and, in the opinion of many 
English engineers, needlessly complicated construction. 
The very economical results obtained, however, seem to 
justify its use. These engines are usually made either 
compound or triple-expansion, with two or four cylinders, 
placed tandem. The cranks are overhung, and only two 
main bearings used. 

Horizontal engines are used largely in America, the 
quick-speed, single-crank, simple or compound tandem 
types being great favourites. It must be remembered, 
however, that American and Continental engineers do not 
possess vertical engines which can be compared with those 
made by Willans or Belliss in this country, and they have, 
therefore, been obliged to make the most of the horizontal 
engine. It is а question, though, whether horizontal engines 
will not be found more suitable for the very large powers, 
4,000 h.p. and more, now being used, as vertical engines of 
this power take up & great deal of headroom, as there 
must be space above them for a heavy crane ; they are less 
accessible than horizontal engines, and more liable to set up 
vibration. 

Direct coupling to generators is the rule in England and 
generally on the Continent at the present day, belt or 
rope driving, except for quite small plants, being almost 
unknown. The Americans have not yet got rid of their 
complicated and clumsy-looking belt drives, but they are 
rapidly coming round to English practice in this respect. 
The aim of the majority of English engine builders is to 
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produce a strong, smooth-running, and efficient machine аз 


simply as possible. Thie tendency on the part of British 
к inn is very ap t in the design of their loco- 
motives. Contrast, for instance, an English main-line 


express engine, with its beautiful proportions and almost 
utter absence of external pipes or rods, with tho travelling 
machine shops which go by the name of locomotives in 
other countries. 

Gas-engines are now used to a great and increasing 
extent for electric lighting work, кау for private 
installations in hotels, warehouses, institutions, country 
houses, etc., but there are also several public lightin 
stations of small size driven by gas-engines in the Uni 
Kingdom—for instanoe, at Leyton, Belfast, King's Lynn, 
etc.—and also many in America and the Continent. 
engines have increased largely in power during the last few 
years, two-cylinder engines of 200 h.p. to 300 h.p. being 
not uncommon. For electric lighting work extra heavy 
flywheels are used; mushroom lift valves have taken the 
р e of sliding valves, and electric ignition ia nearly always 

tted. The most noticeable departure from the usual 
form has been made by the Westinghouse Company of 
America, who are ng large vertical gaeengines 
which closely resemble steam-engines im arrangement 
and for which a very high efficiency is claimed. 
Except for the small sizes, producer gas is used in the 
majority of engines now put down, as this is a good deal 
cheaper than lighting gas, although about four times the 
quantity is required to give the same power. There is 
great scope for распре in the utilisation of waste 
furnace gases, and this subject is receiving a good deal of 
attention just now in France and Germany. 

Electric Generators—Perhaps the three most noticeable 
pointe in connection with modern dynamos are the 
uniformity of design between different makers, the very 
large outputs for which single machines are now built, and 
the practical disappearance of single-phase alternate-current 
plant. The first point may be best illustrated by tho 
design of continuous- current dynamos for medium and 
large outputs. Such machines are now almost universally 
of the multipolar type, having usually either four or six 
poles, except in the larger sizes. The field-magnet ring or 

oke is circular, made of soft cast steel, the еуі half 

ing cast solid with the bed-plate and pedestals for the 
bearings, while the top half is cast separately and bolted to 
the bottom along a horizontal centre line, во that by removing 
this upper half and the bearing caps the armature can belifted 
atraight out. The cores of the field coils are generally of 
cast steel also. They are usually rectangular with rounded 
ends, and are secured to the magnet ring by two or more 
bolts, the coils themselves, which are separately wound on 
formers, having previously been slipped over them. The 
armatures are of the drum type, the cores being built up 
of a great number of soft-iron discs clamped tightly 
together. Longitudinal slots are cut in the periphery of 
the core to receive the armature conductors, these being 
insulated with mica betore being put in place. As the 
slots are wider at the bottom than the top the conductors 
cannot work out, even if the wooden wedges which keep 
them tight were removed, so that an armature of this 
description needs no binding wires. The commutator 
segments are made of hard-drawn copper, insulated from 
one another by mica, and the commutators are of large 
diameter, usually from one-half to three-quarters the 
diameter of the armature. The brushes are nearly always 
of carbon, and are moved by means of a worm and wheel. 
Tho bearings of these machines are spherical, and rest on 
spherical seatings in the pedestals, so that a slight move- 
ment is possible in all directions, and the shaft is able to 
set itself truly. The lubrication is carried out by rings 
revolving loosely on the shaft, their lower parte dipping 
into oil. 

The design of alternate-current generators is also becom- 
ing much more uniform, although there is more diversity in 
these machines than in direct-current plant. Single-phase 
alternators are rarely or never put down now in new stations 
where there is any likelihood of а motor load, as single- 
роле motors have been found to be not at all satisfactory. 

hen the power station is situated some distance from the 
supply area, or when a considerable motor load is expected, 


t is generally put down, the majority of 
ар ineers preferrin hrec obese current, although some 
make use of two-phase. A great number of ee 
alternators were shown by Continental makers at the Paris 
Exhibition, the favourite constraction being the flywheel 
type. In these machines the horizontal cylinders are 
arranged on each side of a massive flywheel of large 
diameter, two overhung disc cranks being used, and the 
speed being from 60 to 80 revolutions per minute. The 
field-magnet coils are built up on the rim of the flywheel 
and revolve with it, the armature being stationary. These 
machines generate current at pressures up to 10,000 volts, 
and in some cases the field coils and armature are both 
fixed, the pole-pieces only being attached to the flywheel. 
as machines are гет as inductor d 

he size and capaci dynamos increases s y year 
by year, and it коша бе fl io say what will be the limit 
in output for any type of maehine. The largest dynamos 
at present are those used for railway and power work, the 
5, 000-h. p. generators at Niagara being the most powerful 
in the world, although it is not likely that they will long 
remain so. The largest machines for lighting purposes 
running in England at the present time have an output of 
about 1,500 kw. There are already several of these large 
machines at work, the majority in London, and it is 
probable that machines of larger size atill will become quite 
common 1n a few years’ time, now that electric light has 
come to be considered an absolute necessity for shops, 
hotels, and business premises generally. 

The alternators built by the great Continental firma are 
almost without exception of the iron-cored type, but in 
England alternators with no iron in the armature are advo- 
cated and built by such high authorities as Messrs. Mordey 
and Ferranti, the latter having recently supplied the City 
of London Electric Lighting Company with two single-phase 
alternators of this description, each of 1,500-kw. capacity. 
The author is of opinion that the Continental makers are 
on the right side in this matter, as although non-inductive 
machines may have certain advantages, the sron-cored 
generators are mechanically stronger, they are easier to 
parallel, and they run better in parallel than alternators 
with no iron in their armatures, as the autbor has proved 
from practical experience. 

The use of boosters and motor-generators has largely 
increased of late years, and such machines may now be 
found in most electric lighting stations. They are useful 
in à number of ways: they may be used to balance the two 
sides of a three-wire system, to raise the pressure on any 
particular feeder, to act as exciters, charge accumulators, 
change alternate to continuous current, or vice versd—in 
fact, they may be made to effect almost any transformation, 
ao that it is not surprising that they find such favour with 
central-station engineers. Sometimes they аге made in the 
form of one machine, with two windings on the armature 
and two commutators, but more generally they consist of 
two separate machines on one shaft. 

Dynamos generally are now made very much stronger 
mechanically and electrically than they used to be, every 
detail being designed with a view to long running and hard 
wear, while at the same time the use of cast steel in place 
of cast iron in their construction has effected a considerable 
saving in weight, thereby lessening the cost of carriage. 
As the author mentioned before, the use of slotted drum 
armatures, seif-olling and self-aligning bearings, carbon 
brushes, and multipolar fields is general. In small stations, 
where the load can be taken by one engine of no great 
power, it is a common practice to couple two «qual gene- 
rators direct to the shaft, these generators being jolned in 
series and supplying a three-wire system. 

Switch Gear.— Switches are now made of strong and 
substantia) construction and as simple as possible. They 
are generally made on the quick-break principle, and for 
voltages of over 100 it is usual to cause the final break to 
take place between blocks or rollers of carbon, or metal 
springs which are easily renewable, in order that the switch 
itself may not be injured by the arcing which takes place. 
For the high voltages used in alternate-current work the 
Ferranti oil-break switch is largely used. These switches 
are of the single-pole type, and are so constructed that, after 
the main contacte have fairly broken, tbe circuit is finally 
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opened by а small contact-piece wor in а porcelain 
pot filled with heavy oll, which pute xi arc ои ents 
it forming. It is possible to open these switches when they 
are carrying their full current at a high vol without 
damaging them in any т Modern switchboards are 
nearly always arranged on the panel system—that is, the 
awi instruments, and fuses belonging to one par- 
tioular machine or feeder circuit are all mounted on one 
panel of slate or marble, this being numbered to eorre- 
spond with the dynamo or circuit connected with it. A 
greater or less number of these panels are attached to an 
iron framework, and form the switchboard. For high 
voltages, projecting slabs of slate or marble are placed 
between each me to prevent arcing, and such slabs are 
often placed between different parts of the switches for 
the same p . Switchboards are generally placed on 
platforms raised some feet above the engine-room floor; if 
possible, in а position where the attendant can easily see 
every machine. In the best practice plenty of room is left 
at the back of the board for men to work. | 

With regard to instrumenta, the well-known gravity " 
forms of volt and ammeters are in general use for ordinary 
currents and voltages, also '' hot-wire " instruments, and for 
high voltages Kelvin electrostatic instruments are largely 
used. Lately, the Weston type of instrumenta have found 
great favour also. Recording voltmeters are to be found in 
every central station, and often recording ammeters and 
wattmoters also. Circuit breakers, which are universal in 
tramway and power stations, have not come into very 

eral use for lighting work, most engineers preferring 


es. 

Acoumulators.— These are now used very extensively in 
private installations and small central stations. In the 
latter т are often utilised to preme the sides ya & 
three- system, besides assisting the dynamos over the 
top load. Great improvements have been made in the 
lead plates, and modern aesumulators last a long time and 
give little trouble if properly attended to and not dis- 
5 lass boxes are used for the 

-size cells, while the large ones are generally put up 
in lead-lined wooden boxes. 

General Arrangement of Lighting Stations.—Tho selection 
of a suitable site for a power station becomes more difficult 
year by year, owing to the increased cost of land in or near 
most towns, high price of fuel, local by-laws which must be 
observed, etc. The.ideal station would be one situated in 
the centre of the supply area, built on the banks of a canal 
or river, with a good road entrance and railway siding 
accommodation. These advantages are seldom to be 
obtained together, except at a prohibitive cost for land, 
and designers of stations are, therefore, obliged to weigh 
carefully the advantages and disadvantages of several 
3 sites before deciding. The best site undoubtedly 

on the banks of a canal or navigable river, as plenty of 
water is then available for condensing, and possibly for 
feeding the boilers, and coal can be brought to the works 
much cheaper in barges than by railway. These points 
are considered more important than distance from the 
supply area, as the cost of cables can be kept down by 
generating at high pressure and transforming in sub-stations. 

Power and lighting stations are now always designed 
with a view to future extension, as engineers have learnt 
by experience how rapidly the demand for electric current 
grows when once s The usual way is to build a 
temporary wall across one end of the station, or even to 
board it up, and to provide sufficient space outside to 
lengthen the building to double its original size, the 
machinery, flues, pipes, switchboard, eto., all being arranged 
for easy extension. The practice. is to arrange all 
the boilers in a row in one building and all the engines in 
a row in another parallel building, a wall the 
two. This arrangement gives the shortest length of steam- 
pipe, and has several other advantages, but for very large 
stations it would make the buildings too long, and in these 
cases the engines and boilers are generally arranged in 
double rows. | 

Tho great aim of central-station engineers is to produce 
current as cheaply as possible, and, therefore, ail kinds of 
а are made use of to effect economy. Besides 

mentioned before, such as coal and ash-handling 
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machinery and mechanical stokers, there may be noticed 
oil-filters, by means of which the oil may be used again 
several times, combined feed-water heaters and purifiers, 
which are often used now in place of economisers, and last, 
but by no means least, condensers. It is the usual practice 
now to make the condensing раш separate from the main 
engines, the exhaust pipes being arranged so that the 
engines can be made to exhaust into the atmosphere or 
condenser at will, and changed from one to the other while 
running on load. Except for large plante, the air and 
circulating pumps are generally mounted on or attached to 
the condenser, forming a compact plant. Many engineers 
prefer a high-speed air-pump such as the Edward’s, as with 
the small quantity of water dealt with at each stroke there 
is little danger of flooding. In some stations all the 
engines and steam-pumps are connected to the condenser, 
in other the oxhaust steam from the auxiliary plant is 
utilised in feed-water heaters, otc. Where space is available, 
cooling towers are often put down in connection with con- 
densing plant. 

In conclusion, the author is aware that there are many 
interesting and important points in connection with modern 
electric lighting plant which he has omitted to mention, 
but in the foregoing article he has only attempted to give 
a rough, general outline of actual modern practice, and 
the direction in which this practice appears to him to trend. 
To sum up ina few words, he is of opinion that the steam- 
engines now in use will be almost entirely supersoded in a 
few years’ time by steam-turbines and by large gat-engines 
worked with producer gas, the electric generators of that 
period being probably of a much larger output than those 
now in use, and коеш high-pressure oontinuous or 
three-phase alterna ing currents, which will be transformed 


in sub-stations situated in the area of supply. 


THE CONTROL OF TRAMWAY MOTORS. 


In an article contributed to the Elekirofechnische Zeitschrift, 
Mr. K. Sieber deals with the question of the control of 
tramway motors as follows: The motors principally used 
for traction work may be divided into two classes: (1) 
where the armature current has always the same value 
аз the exciting current ; (2) where this is not the case. 


+ 


Га. 1. 


To the first elass belong (1) the series-wound motor with 
simple auxiliary resistance (Fig. 1); (2) series-wound motor 
with provision for running in series-parallel (Fig. 2); (3) 
with Sprague connections for cars equipped with single motors. 
Tothesecond class belong (4) the shunt-wound motor (Fig. 3); 
(5) motors excited by means of current from an indepen- 
dent source—accumulators—(Fig. 4); (6) motors with 
Sprague connections for two-motor cars (Fig. 5) ; (7) motors 
th compensating windings between armatare and exciting 
coils for cars equipped with two or more motors (Fig. 6) ; 
8) motors with a variable shunt to the exciting coils 


. T). 

With the exception of (8) the motors belonging to the 
second class have the following common disadvantage : 
Should the speed or field of one motor of a two-motor 
car vary ever so alightly relative to the second motor, the 
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loads on the tive armatures will be put considerably 
out of balance thereby. 

This is à very important point, and may be illustrated by 
an example. Let the field of one motor through some cause 
or other be weakened 2 per cent. relatively to that of the 
second motor. Further, let the difference of potential 
measured between the terminals of the motors be 500 volts, 
the armature resistance $ ohm, and the load on the one 
motor 30 amperes. The counter E.M.F. acting in this 
armature is therefore 

30 


The second motor is forced to run at the same speed as 
the first by virtue of the contact of the wheels with the 
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rails, but since ita field is 2 per cont. weaker, the counter 
E. M. F. will be correspondingly 2 per cent. less—that is to 
say, it will be 
0'98 x 485 = 475'3 volta, 
which gives us an armature load of 
500 – 475:3 
0:5 

Hence the insignificant 2 per cent. weakening of the field 
entails an increase of 65 per cont. in the load on the 
second armature. This characteristic is even more marked 
for light loads. Supposing, for instance, the firs& motor in 
the same car has a load of 20 amperes, the other motor 
whose field is 2 per cent. stronger will have a load of 

| 500 – 499:8 

0:5 

Indeed, it is possible that one motor may run with а back 
E. M. F. and so lead to the destruction of the other. Such 
slight differences in the magnetic field, if not extant from 
the first, may develop later on. Of the numerous causes 
the following may be instanced : 
1. Motors with field regulation must, in order to obtain 
the necessary tractive force, have strong excitation. As a 
consequence of this, the coils are often overloaded because 


= 49°4 amperes. 


-~— 0 amperes. 
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of the limited winding room at disposal. A gradual char- 
ing of the insulation resulte, with consequent short-cirenit- 
ing betwoen adjacent turns. 

2. The controller serving to regulate the motor and its 
magnetic field is switched in and out about 1,000 times a 
day without being examined. Should a contact through 
which the exciting current is conveyed become defective, a 
motor may receive damage before the fault is discovered. 

3. A small change in the position of the brushes causes 
a variation in the magnetic field for forward and reverse 


. When running in the one direction the two 
с, may harmonise perfectly, while in the other 
direction the case may be different. Special provision must 
be made, therefore, for adjusting the brushes of each pair 
of armatures. 

4. The exigencies of the work necessitate the inter- 
3 of the armatures. But these are never 
sufficiently alike as to absolutely equal speeds. 

5. In consequence of the overloading of one motor, or 
the heating of a bearing, oto., it may happen that one of 
the motors becomes warmer than the other. For a difference 


Posi rian 2. 
of temperature of 21 per cent. the resistance of the cop 

is тре дие һу 1 b. cent. It is due to this fact асау 
motors ohserved to run in harmony, when іп а cold con- 
dition on their trials, no longer maintain this harmony in 
service. If the field of one motor once becomes warmer 
than that of the other, the heating generally continues to 
increase of itself. The field becomes weaker, and the 
armature consequently more loaded, and in its turn hotter, 
thereby again increasing the internal temperature of the 
machine. Meanwhile, the reverse action is going on in the 
other motor. 

6. Lastly, should the tyres of the wheels driven by one 
of the driving axles wear more those driven by the 
other in consequence of softer material, a variation of the 
counter E. M. F. will result, which may become dangerous to 
the motor, or, at any rate, aggravate previous faults. 


These numerous possibilities entail the necessity for 
constant and careful supervision. The initial reconstruc- 


+ 
Fia. 6, Fic. 7. 
tlon after repairs have been undertaken offers exceptional 
difficulties. With shunt-wound motors, and motors pro- 
vided with compensating windings between the armature 
and field, the regulation шау be effected by the insertion of 
resistances before the colls ; but in the case of the Sprague 
arrangement this frequently does not effect the desired end, 
and would, moreover, complicate the apparatus. It is 
easier to decrease the air-gap by inserting iron sheets 


between the pole-shoes and magnet frame, which, however, 
necessitates taking the motor to pieces. 


Posrrion 8 
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In addition to the above enumerated defecta, shunt-wound 
motors possess the following serious disadvantages. Should 


a short-circuit occur on the lino, all the motors of tho cars 


which happen to be in motion at the time will work as 
5 on the same. Besides the automatic cut-out 

the generating station, all the car cut-outs must, there- 
fore, be released, whereby the violence of the short-circuit 


is considerably increased. Apart from this consideration, 


each of the armatures is itself in danger of being burnt out 
if the short-circuit is violent enough to cause the brushes 
to flash over. The same remarks hold for motors provided 


connected on the S Ө 
me short-circuited through 


with compensating windin 
system. Should onearmature 


P 
VULCANITE FIBRE 
cose 


Fia. 8. 
any cause, the other will work as a generator and drive 


it as a motor in consequence of the residual magnetism, 
an eventuality which frequently resulta in the destruction 
of both armatures. Motors excited from an external source 
certainly possess good tractive force, but for the rest have, 
in common with the shunt-wound type, the above enumerated 
faulte. Moreover, the potential of the accumulators falls 
gradually during the running of the cars, while the resist- 
ance of the exciting coils simultancously increases, owing 
to the heating of the same, so that the motor will develop 
80 to 40 per cent. greater speed in the morning than in the 
evening over the same The above-mentioned defecte 
are absent in motors excited by the full armature current. 
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In regulating by means of shunts (Fig. 7) an uneven 
losd on the contrary may easily occur, though this 
certainly cannot be negatived on either of the motors. 
Should, for instance, one shunt circuit become warmer 
than the other or а contact arm of the controller make 
bad contact, considerable differences in the balance of the 
armature loads may occur. If the field coil contact 
segment of the controller has become so hardened as to 
cause contact resistance between the arm and correspondin 
contact segment, then a somewhat greater volume o 
current be diverted through the shunt. Thereby the 
load on the armature is, however, considerably modified. 
The slight difference of potential at the point of contact 
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does not suffice to generate enough heat to warn the driver. 
If the contact arm fails altogether to make contact, then the 
armature receives tho full short-olreuit current without its 
field being excited. The principal reason, however, why 
this method of connection has been generally discarded 
must be attributed to the prevailing endeavour to reduce 
the internal resistance of the motor to a minimum. The 
number of field coils is kept as low as possible. Such 
motors would naturally be unable to stand further weaken- 
ing of the excitation by shunts without riga Here 
may be added in brief the results obtained by the Nürnberg- 
Fürther Strassenbahn haft in converting the Sprague 
into the series-parallel system. Sprague controllers, con- 
structed by the Allgemeine Elektricitáts-Gesellschaft in 
1896, were used for the conversion. A magnotic spark 
extinguisher, d ed by the author, was attached as 
shown in Fig. 8. e contact arm, which was originally 
constructed as shown in Fig. 9, was replaced by а 
magnet, through the windings of which the current con- 
veyed to the tions must first pass. In order to 
close the magnetic circuit, iron plates were placed under 
the laminations. Since the lines of force are concentrated 
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at the points where they emerge and are wanted, a 
fow turns only are consequently needed in order 
to ensure a powerful action. Part oniy of the 
contact arm was arranged for spark extinguishing. 
Fig. 10 shows in diagram form the connections of a 
lengthened controller arranged for an electrical brake. 
Before being employed for actual service, this controller 
will be tested by changing over a few times rapidly from 
tion 6 of the brake to full speed and then back again, 
th with the car in motion and stationary. Subsequent 
examination must disclose no marks of burning. 

The number of burnt armatures from Feb. 1, 1898, to 
Feb. 1, 1899, amounted to 42 per cent. per month of the 
total armatures installed with Sprague connections in the 
existing cars. In the years 1899 and 1900 this figure was 
reduced to 21 per cent. by adjusting the alr-gape and then 
balancing the motors in the manner above described, and 
by more careful supervision of the gradually decreasin 
resistance of the co Subsequent to the introduction o 
these measures the transition to а better state of things 
was so rapid that the 80 per cent. of armature defects 
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registered for the month of January, 1809, sunk to 30 

cent. for February of the same year. In as marked a 
manner the armature defects sunk to a monthly average of 
5 per cent. after the introduction of the series-parallel 
system of control. The period over which observations 


have been made relative to the latter system extends from 
March, 1899, to September, 1900. At the same time, the 
ture of the motors was redueed in some 


internal tempera 
cases 40deg. For newly-wound armatures the monthly 
average of defects sunk even as low as 4 per cent., and in 
their c&se the defects invariably occurred immediately 
after mounting, being attributable to faulty workmanship 


Simultaneously with the introduction of the series-paralle) 
system of control, a mean economy of 12 per cent. in the 


of the 
briefly 


current consumed was obtained. 

In conclusion, the advantages and астара 
several systems of connection in vogue may 
Tecapitulated : 


1. Series- Pound Motors ow Simple Auxiliary Resistance 
ig. 1). 


Advantages: low internal resistance; low initial cost; 


small dimensions; low percentage of fault when correctly 


proper eae for work; small consumption of current for 


ong runs without stop (single motorcars). 

Disadvantages : suitability only for single-motor cars and 
for runs without stops; large starting current. 

2. Series- Wound Motors for Series-Parallel Running (Fig. 2). 

Advantages: low internal resistance; low initial cost ; 
small dimensions; low percentage of faults when correctly 
proportioned for work; small consumption of current for 
runs with frequent stops and curves. 

Disadvantages: none. | 

5. Sprague Connections for Single-Motor Cars. 

Advantages: small consumption ef current for rans 
without stop ; moderate starting current. 

Disadvantages: high internal resistance of motor for 
low speeds; increased initial cost ; large dimensions; diffi 
culty of giving the motors adequate proportions for all 
demands owing to limited space; great heating of the 
motors consequent upon careless manipulation of con- 
troller ; frequent possibilities of defect despite ample pro- 
portions. 

4. Shunt- Wound Motors. 

Advantages: economy due to generating action of 
motors down hill. 

Disadvantages: high initial cost; large dimensions ; 
difficulty of giving the motors adequate proportions for all 
demands owing to limited space; frequent possibilities of 
defects despite ample proportions; low starting torque ; 
large starting current; aggravation of danger entailed by 
short-circuit. 

5. Motors Excited from an External Source (Fig. 4). 

Advantages : small consumption of current in all cases; 
economy due to generating action of motors down hill. 

Disadvantages: high initial cost; large dimensions; 
difficulty of giving the motors adequate proportions for all 
demands owing to limited space; frequent possibilities of 
defects despite ample proportion; high maintenance cost 
of battery ; aggravation of danger entailed by short-circuits; 
loss of speed due to decreased potential of accumulators 
and increased resistance of coils, 

6. Motors with Sprague Connections for Two- Motor Cars (Fig. 5). 

Advantages: none. 

Disadvantages: high internal resistance of motors for 
low speeds; increased initial oost; large dimensions; 
adequate proportions difficult to provide owing to limited 
space ; great heating of the motors consequent upon careless 
manipulation of controller; frequent possibilities of defect 
despite ample proportions; large starting current. 


7. Motors with Compensating Windings between the Armature 
i с Coils for Car Equipped with Two or More Motors 


Advantages: simplicity of the connections for multi- 
motor cars; low internal resistance ; low initial cost ; small 
dimensions; moderate consumption of current when 
grouped in series-parallel. 

Disadvantages : frequent possibilities of defect even 
when adequately proportioned. 


8. Motors with Variable Gs. 5 to the Exciting Winding 
ig. 
Advantages: mod.ratvu dimensions; moderate initial 
cost ; smallest starting current. 
Disadvantages : defecte possible despite adequate pro- 
portions. 


From the above, it follows that for electric tramways the 
undermentioned systems only can come into consideration : 
(1) series-wound motors with variable shunts in the excit- 
ing coils for single-motor cars; (2) series-wound motors in 
series-paraillel connection for two-motor cars; (3) series- 
wound motors with compensating windings for mutli- 
motor cars or trains. 

Motors which act as generators down hill come into con- 
sideration only for lines with very heavy gradiente, more 
particularly mountain railways. On comparatively level 
tracks, with numerous stopping stages, the large startin 
current required more than balances any saving effecte 
through this generating action. Moreover, a portion of the 
natural momentum acquired by the car on down grades 
may also be utilised with the series-parallel arrangement, 
but without the necessity of converting it into current. 


ЕЕЕ 
INSTITUTION OF ELECTRICAL ENGINEERS. 


Capacity in Alternate-Current Working. 
ВҮ W M. MORDEY. 
(Concluded from page 94.) 


In explaining how the wattless current may be reduced and 
the power factor raised to unity or nearly so, I hope those who 

refer the mathematical treatment of such questions will not 
be impatient at my attempts to express my meaning in the 
vulgar tongue. In a conductor or circuit having capacity the 
charging current has a positive phase displacement of 90deg. 
from the E.M.F., while the current in an inductive circuit 
has a negative phase displacement of 90deg. from the 
E.M.F. Thus there is a difference of phase of 180deg 
between these two currente. This is well known. Its systematic 
application affords a solution of the problem we are now con- 
sidering. Imagine an alternator supplying a circuit having 
capacity. Then if an inductance or choking оой is put іп 
parallel with the capacity, and if it is so designed and adjusted 


(Earthed). 


that it takes a wattless self-induction current equal in amount 
to the wattless capacity current of the mains, the two will 
balance one another, and the generator will not have to produce 
any wattless current for either the capacity or the self-induc- 
tion. Each will take its full current, which will pass to and fro 
between the capacity and the choking coil, being alternately 
a capacity or charging current with a positive phase displace- 
ment and a self-induction current with а negare phase 
displacement. The generator will only have to keep up the 
E.M.F. and to produce the energy component of the current 
for the cable and the energy component of the current for 
magnetising the choking coil, and for leakage and resistance 
losses. Às these energy currents are in phase with the E.M.F., 
the alternator will aot as if working on a circuit having neither 
capacity nor self-induction—that is, a circuit having a power 
factor of unity. This will at least be the case if the balance is 
perfect. By the kindness of Mr. Sparks and the County Com- 
pany, I have been able to try some experiments on the 54 miles 
of malns already alluded to. The arrangement is shown in 
Fig. 4. I made a choking coil to take six amperes at 2,000 
volts 100 ~~. Particulars of this coil are given later on. 
When working at 2,000 volts 100 ~~, the alternator gave 
six amperes when connected to the cable alone. The current 
was also six amperes when the alternator was working 
on the inductance coil alone. When the cable and the 
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ooll were put in el, with ammeters in circuit as shown, 
the alternator produoed 1:625 amperes only, although there was 
still а current of six amperes in the cable and six amperes 
in the choking coil. There was not a perfect balance. The 
true watts taken by the cable and the choker were about 2,000, 
therefore the alternator current should have been only about 
one ampere, but I was not able to get a closer adjustment. I 
must have had very nearly the best balance obtainable, as any 
adjustment of the choking coil, either in the direction of 
increasing or of decreasing its current, caused an increase in 
the alternator current. Possibly the slightly imperfect balance 
was due to a difference of effect of a sine curve alternator on 
the choker and on the capacity.* The actual practical result, 
however, was quite satisfactory, as the choking ooil effected a 
saving on the system of about 9,000 apparent watts, the energy 
absorbed by it being about 500 true watts. I need not say that 
the saving under these circumstances is not only ‘‘apparent.” 
It is not easy to say what would be a fair’ estimate of the cost 
of producing '* wattless energy." І venture to think it is not 
much leas than one-fourth of the cost of true energy. What- 
ever figure is taken, the desirability: of eoonomising in such 
matters will be realised when I point out that at 14. per elec- 
trical horse-power hour one watt for one year costs ls.,t or, 
say. £1 capital. | : 
Description of Choking Coil.—' This description is not given as 
that of а very satisfactory example of design, but to show the 
coil used, and in the hope that it may be of some interest to 
d ers of such apparatus. The main dimensions of the coil 
in these tests are given in Fig. 5. It consists of a set of 


len a= Go n= 


| 


Fia. 6.—Choker for 12 Apparent KW. | 
E stampings, with a coil wound about the middle projection. 


The *'yoke " is straight and is carried on supports, allowing of 
adjustment of the gap. Fig. 6 gives the currents with various 
air-gaps. The current taken by the coil at 2,000 volts 100 
with various air-gaps is given by Fig. 3. The form was chosen 
in preference to the simple straight coil form, as a convenient 
one for adjustment, and because it gives an external field more 
suitable for enclosing in an iron core. The cross-section of the 
core is about 20:76 square inches, ог 192cm. of actual iron— 
weight about 19010. The winding consists of 756 turns of 
0-08in. wire, having a total length of about 2,600ft. and a 
resistance of about 4°1 ohms. At 2,050 volts 100 ~, 
N = 6,081,000, В = 3,170. The iron is 0°014in. thick of a 
quality which would have a loss in a closed-circuit transformer 
of about 0 55 watt per pound. The iron loss should, there- 
fore, be about 190 x 0:55 = 104-5 watts, with the yoke closed 
down. Withthe yoke removed (as used) it should have a loss of 
about 68 watts if the circuit completed itself through the air. 
The copper loss with six amperes «6? x 4:1 = 148 watts. Total, 216 
watts. The tests, however, show a loss of about 500 watts. The 
differenoe must be due to eddies caused by magnetic leakage. 
The stray power is higher than would be expected, but it 


answers its purpose very well. Its power factor is 200 =з 0:041. 
I know of no published information on the losses in choking 
coils, and suggest it as a useful subject for study. The prin- 


* See paper in Journal XXIX. p 154, January, 1900, by 
Alexander Russell, according to whom a sine curve wave gives a 
smaller condenser current and a larger magnetising current than 
any of the other wave shapes considered in his paper. 

+ Or, more precisely, 117744. 


cipal difficulty is in testing apparatus having such low power 
factors. The weight is about 221b. per a Mal 

I have said that in reducing the oa ourrent required to 
be produced by the generator, something was in 
ordinary practice, but accidentally, or at least not sys Д 
by the action of all self-induction in the system—for example, 
that of transformers or motors. In transformers the effective 
self-induction is very small The no-load current is small in 
good closed-circuit transformers, and 1 factor is high 
usually from about 0°7 to about 0°85. wattless component 
available is therefore very small—at least in modern systems 
having large and efficient transformers. No doubt if the con- 
ditions of a circuit are known from the firet, the transformers 
may be so rm dee as to provide the capacity current, аё least 
at light load ; but it would be difficult to do this systematically, 
аё the conditions in practice are so variable. With a large 
number of small transformers it may be that the wattless 
capacity current may be compensated, or more than oompen- 
sated. І do not think transformers of low power factor should 
be,used. I believe the ера will be to continue to make 
transformers with small no-load current and high power faotor, 
and provide separately for any КҮҮ panan on that may be 
5 When motors are used, their large, idle, laggimg 
current is available to compensate the capacity. Where there 
is a large motor load the idle current usually be a 
lagging rather than a leading current, even on mains of con- 
siderable capacity. A synchronous motor, as is well known, 
acts either as a capacity or a self-induction, according to the 
excitation. When over-excited it acts as a capacity and takes 
& leading current from the mains; when under-excited it 
acts as a self-induction, taking a lagging current; when 
excited to take a minimum current it has no idle component— 
that is to say, its power factor is unity. Such motors 
running light are now often used for balancing self-induc- 
tion, but I have never seen them used for balancing 
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capacity. In any case they are a rather рине remedy, as 
they have to be practically as large as if they were to do 
roal instead of only apparent work. Their first cost, their 
working costs, and losses are therefore high. For balancing 
self-induction they may be necessary. I hope, however, that 
for this purpose condensers will in be taken up b А 
Swinburne, ог somebody else. Probably their hyste loss 
will not be as great as the losses in motor compensators nor 
their working cost or first cost as high. But in any case, the 
running of under-excited synchronous motors is an expensive 
and clumsy Way of compensating capacity, compared with 
simple choking coils, such as I suggest. Such ooils, used with 
а phase-indicator, should be useful in all systems where the 
capacity current is large enough to deserve attention.“ 
There is something very disproportionate and anomalous 
about the two classes of loss in the dielectric—the insignificant 
losses due to leakage, and the large apparent and actual losses 
due to ca and hysteresis. Let me take for illustration a 
10,000-volt cable having one-third microfarad capacity per mile, 
and working at 50 ~~. Its insulation is, say, 2,500 megohms 
(it may be only a few megohms without affecting the argu- 
ment). The dielectric has several functions. It acts as a nearly 
perfect non-conductor. But it does conduct a little; it allows 
1/250, 000 ampere to pass through it=0°04 watt per mile. 
Then there is the electrostatic action. From Table I. we see 


* I may mention that when I applied for a patent for this 
method ny attention was drawn by tha» ueefal institution, the 
German Patent Office, to the fact that, eo far as concerned the 
treatment of a long transmission line by choking coils placed at 
intervals, I was anticipated by Charles Schenck Bradley the well- 
known American electrical engineer (British Patent 20,493 of 
1897) Reference should also be made to the proposals of our 
president of last year, Prof. S. P. Thompson, to compensate the 
capacity of submarine and other cables to facilitate signalling by 
placing high-resistance choking coils аб frequent intervals alon 
their length. See his British Patents 22,804 of 1801, 13,064 an 
16,217 of 1893, and 13,581 of 1894. 
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the capacity current is 1:05 ampere, the apparent watts 10,500, 
and the real watts 1,296, or 52,400 times the watts lost by con- 
duction. This is an interesting state of things. Both dielectric 
conduction and dielectric hysteresis waste energy in the same 
way—by heating the dielectric. We use an insulator which 
reduces the leakage energy loss to ‘04 watt per mile, but allows 
another energy loss 52,400 times as great. 

So far as loss of energy is concerned, we should be just 
as well off, or as badly, with an insulation resistance of 


105 = 9,524 ohms, instead of 2,500,000,000. The energy 


spent on our dielectric would be just the same, and I suppose 
we should have no wattless current at all! I point this out to 
illustrate an anomaly, not to make а practioal suggestion. It 
may be that no low-resistance insulator can be found capable 
of resisting breakdown under such conditions. I have spoken 
of the energy component of the capacity current spent on 
heating as if it were in some way different from the leakage 
current. It only differs from it in amount. It is not recovered 
like the true charging current. It does not surge to and fro in 
the cable. In all practical essentials it is a leakage current. 


It goes right through the dielectric, and heats it in its passage 
e the leakage current. 


exactly The effect of capacity in 
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allowing the passage of this current is precisely as if it reduced 
the insulation resistance in the proportion I have suggested— 
viz., from 2,500 megohms to 9,524 ohms. At least, this is how 
it appears to me. With aerial lines capacity effects are com- 
paratively unimportant. For example, with wires of zin. 
diameter, hung 2ft. apart, the capacity per mile is only 0'018 
microfarad. Not only is the wattless current therefore small, 
but there is no wattful " current. 

An Alternate-Current Wattmeter.—In concluding this paper, 
I wish to describe an alternate-current wattmeter especially 
suitable for measurements such as are required in connection 
with the subjects treated in this paper. In devising this 
instrument my aim was to get a simple, strong, rellable watt- 
meter—one that needed no resistance added in its E.M.F. 
circuit, and that would absorb very little energy in that clrcuit 
even for large E.M.F.'s. In such an instrument the E. M. F. 
coil should have a large force, and at the same time be prac- 
tically without self-induction, and should be correct with all 
power factors met with in practice. If possible, it should be 
correct through a considerable range of periodicity. Long and 
satisfactory experience of the Siemens dynamometer under 
workshop conditions made me turn to it as the most 
suitable type of instrument, and to try to devise means 
by which it should have the qualities just enumerated. 
Fig. 7 shows the instrument in elevation and plan. 
Fig. 8 is from a photograph of an actual instrument. 


The Siemens dynamometer form is closely followed. The 
series or current coil is placed in the ordinary position. Under 
this coil is a small transformer, the primary winding of which 
is wound for any required E.M.F. Next to this primary 
winding a space is left at each side—the space usually occupied 
in a transformer by the secondary winding. In this space a 
closed coil of one turn of wire is suspended freely—the wire is 
platinoid, manganin, or some other conductor having a 
negligible temperature coefficient. This conductor is suspended 
and controlled exactly like the suspended coil of a Siemens 
dynamometer. It acts as the secondary of the transformer. As 
it is closed on itself no mercury-cups are needed. Its circuit 
external to the transformer consists simply of a loop passing 
up the front and down the back of the fixed or current coll. 
The action will now be understood. A comparatively Ae 
current of very low pressure is generated in the secondary ооп. 
This current is in opposite phase to the E.M.F. I$ 

through the field of the fixed or current coll. The suspended 
conductor is acted on and deflected by the current in that coll, 
and is brought back to zero by the tension of the spring, as in 
an ordinary dynamometer. It will be seen that so long as the 
iron of the transformer is not forced to too high a density by 
using too great an E. M.F. or too low a periodicity, the secondary 
current will be proportional to the E.M.F. and independent 
of the pértodialty. The magnetising component of the 


Кто. 8, 


primary current and the energy spent in the iron will vary 
with the E.M.F. and periodiclty, but if the self-induction 
of the secondary coll is sufficiently low, this will not affect 
the proportionality of the secondary current to the primary 
E.M.F. The instrument shown on the table is the first I 
have had made. It has been kindly constructed to my 
drawings by Messrs. Siemens. Ву tests made at the Board 
of Trade electrical laboratory (in connection with which I have 
to thank Mr. Trotter and Mr. Rennie), I find my anticipations 
have been verlfied—the instrument has the same constant with 
power factors of 1 and of 0'1, and it is proportional all round 
the scale. This kind of instrument may easily be made for a 
large range both of E. M.F. and current, as the primary of the 
transformer as well as the current coils may be variously wound 
or connected —the suspended secondary conductor being always 
thesame. In the instrument exhibited the current coils are 
three in number, of varying sectlon—the transformer primary 
being suitable for any E. M.F. up to 500 volts at 100 ~~. The 
range is as follows : 


Fine coil, 

for maximum of about 2:5 amp., constant. 1:25 watts per division 
Medium ,, „ 15 T T 68 „. " 
Thick 9 75 90 9 E 37 „ 117 


This is at 85 ~~. There are 400 divisions in the circle. I 
have not succeeded, in this first attempt, in making the instru- 
ment Independent of periodicity. The variation is about 10 per 
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cent. between 30 ~~ and 90 —. In using the instrument 
ib is therefore necessary to know the periodicity. I hope to 
greatly reduce this variation, or perhaps get rid of it altogether 
through a sufficient range for practical purposes. Even as it 
is, it will perhaps not be conaldered & very serious objection. 
The principle of this instrament may be readily applied to 
other forms, but it would be premature to describe them here.* 

Jn this paper I have not attempted to treat of several aspects 
of Capacity in Alternate-Current Working —matters perhaps 
as important as those I have tried to make clear. I have 
avolded comparisons between different kinds of cables. I have 
considered single hase only, not two or three-phase. I have said 
1 effects of capacity on Чоп, on distribution of 
potential along lines, on liability to rupture of insulation due to 
capacity, or on means for reducing such liability. In keeping 
to one aspect of the subject I have hoped to be of most use to 
my fellow electrical engineers. 

I have to ud rm my thanks, for information or faollities 
afforded me, to Mr. Gray and the Silvertown Company, to Mr. 
Edmunds and Mr. Howard (of Messrs. Glover and Co.), to Mr. 
Nisbett and the British Insulated Wire Company, and to Mr. 
Gavey (chief engineer of the Post Office); also to Mr. Dallas 
and Mr. Grafton, respectively of the Silvertown and the County 
Compenies, for assistance in experiments. I have already men- 
tioned my indebtedness to Mr. Sparks and the County of London 
and Brush Provincial Company. 


Disovssion, 


Prof. W. E. Ayrton said the author had told them that the first 
part of his paper had been рте іп order to impress upon central- 
station engineers that they had in their possession very easy means 
of measuring the capacities of their cables. By that, he assumed 
the author meant to imply that up to the present they did not use 
those mesns—viz., knowing the E. M. F. and the periodicity, it was 
only nece to take the current. If that were the case, then, 
who was to blame for their not using this method! Was it because 
bhey had neglected it? This manner of measuring the capacity of 
real cables was brought to his (the pd notice a good many 
years ago at the very beginning of the working of the Deptford 
generating station, when power was transmitted from the Deptford 
station to the Grosvenor Gallery over six milee of underground 
cable. Mr. Ferranti once asked him this question. He said: I find 
that during the daytime, when practically there is no load on in 
the Grosvenor Gallery, the ammeter reads high, about 30 amperes ; 
and in the evening, when the full load is on the ammeter doesn’t 
go up for a long time. Why is this?” He (Prof. Аттор) explained 
that the reason for this was that the capacity of the cable was 
being measured with the current obtained during the day. 
This was the method advocated by Mr. Mordey in tbe first 
part of his paper, and the formula given by Mr. Mordey was 
exactly applicable to Mr. Ferranti's case—viz, the capacity 
— 1 2 *=farads, Some years ago he had gone into 
the question in detail together with Dr. Sumpner, and together 
they measured a considerable number of capacities in the manner 
described. "Their work resulted in à paper which was read before 
the Physical Society. They did not deal with small capacities 
such as Mr. Mordey had taken ; they were dealing at the time 
with hundreds of miles of cables so far as capacity was concerned. 
The peper to the Pbysical Society was followed by а paper by 
Major Cardew read before the Institution of Electrical Engineers, 
showing how to measure capacity in this way and comparing ib 
with the ballistic method. 


Mr. Mordey here said he did поб pretend to have invented this 
method of measuring capacity. He had simply pointed out that 
in Prof. Ayrton’s book this easy practical means was not given. 
It was an engineering method which would probably nob occur to 
people writing books of that class. 


Prof. Ayrton thought the interruption absolutely irrelevant. 
Volume I. of his book did not say one word about albernate 
currents. Only direct currente were dealt with. The paper read 
before the Physical Society in 1891, to wbich he had already 
referred, was on Interference with Alternate Currente," and the 
reason why it had that name was because it dealt not only with 
the question they were now discussing, but also with the com 
bination of self-induction with a capacity. Mr. Mordey in 
the second part of his paper had considered this matter. 
If he took Mr. Mordey's own experiments and the actual 
values given in his paper, he (the professor) could enormously 
improve his results. Instead of the current being 1'6, it would be 
very much less. The reason for this was that Mr. Mordey had 
used the wrong choker. The choker he should have used was a 
coil with no iron st all and with lees wire. It would then have 
less resistance and take far less energy, and in consequence the 
current in the main would be redu considerably. No doubt 
Mr. Mordey would ask : '' But how is it possible with any coil to 
reduce the current when you have this dielectric hysteresis loss?” 
That brought him to the most serious part of the paper—viz, 
that dealing with the loss in the cable The author had taken 
the dielectric power factor at 0:124, and he should like to ask him 


* I should mention that some years ago Mr. Swinburne pro- 
posed or made an instrument in which he pivoted a closed- 
circuit conductor. This had a current induced in it, and was 
deflected by the flux in an air gap in it. 


whether he had sufficiently tested either the cable or the Thomson 
recording wabbmeter to feel at all sure that this was correct. He 
felt sure that either the watbmeter, for reasons set out in a 
valuable paper published in the ical Engineer in March, 
1898, gave an answer higher than the truth, or else the cable was 
bad. The question was one of great importance. They had to 
consider what was the true loss in a cable due to this so-called 
dielectric hysteresis. The reason why he was inclined to think it 
was far less than Mr. Mordey had fixed it at, was that in all the 
cases in which he had measured 55 there had been measure- 
ments of power wasted, and in all these instances the power factor 
had been far smaller than that stated by the author. If the cable 
that Mr. Mordey tested had really the power factor of 0:124, then 
the cable was certainly bad. With a proper cable you ought to 
get the power factor much smaller, and therefore the loss should 

much less, The question was of vital importance in connection 
with power transmission, and it should be rightly decided. 


The President said Prof. Ayrton must communicate any further 
remarks he had to make on the paper for publication in the Journal, 
ав the time was getting on. e thought, however, that Mr. 
Mordey should bave &n opportunity of replyiog that night to what 
Prof. Ayrton bad said. 


Mr. Mordey had every reason to believe that the power factor 
he had just put forward was properly determined. He must say, 
however, that he was astonished at the reeult himself. The figures 
that came out from his experiments were very important, and if 
he had not felt he was confirmed in them. generally and indirectly, 
he should not have said anything about the power factor. 


The discussion was then adjourned. 


LEICESTER TRAMWAYS REPORT. 


Like а good many other towns, Leicester has considered 
che question of its tramways. special committee, con- 
sisting of Messrs. S. Flint (chairman), T. Smith (vice- 
chairman), G. Banton, H. Bruce, S. Faire, J. H. 
Marshal, J. T. Walters, and G. E. Mawbey (borough 
engineer and surveyor), was appointed to report. ө 
result is а most elaborate and taking descriptive 
account of various systems visited and examined, with 
the conclusions of the committee upon the whole matter. 
We have long known Mr. Mawbey to be thorough in what 
he undertakes, but we venture to think this report sur- 
passes all his previous records. The committee visited 
Prescot, Liverpool, Blackburn, Blac l, and Bolton in 
January, 1900 ; Sheffield, Leeds, Edinburgh in March ; and 
Brussels, Hamburg, Berlin, Vienna, Badapest and Paris in 
May so as to see trolley, conduit, accumulator, and surface- 
contact systems in operation and judge of the suitability of 
each under the particular circumstances governing the 
district in which it was used. Descriptions of the works 
thus visited are given, with a number of illustrations. The 
most important matter for our readers is found in the 
postcript of the report, which is as follows, and gives the 
committee’s 


GENERAL OBSERVATIONS AND CONCLUSIONS. 


Overhead Trolley System.— The overhead trolley is a 
well-tried system most extensively adopted in many coun- 
tries, and ita succeas has been proved beyond all doubt. It 
is at once the most efficient, reliable, quick, and economical 
system extant. The service, compared with the conduit 
system, is better, quicker, and more elastic. For traffic 
facilities and minimum failure stoppages it is altogether 
superior to any other system. We found, as set out in 
this report, that in the Continental cities we visited, where 
all the different methods of traction have beon well tried, 
the overhead system was considered by the electrical 
engineers, and those who had to work it, to be the best in 
every way, and that the municipal authorities are now 
agreeing to its construction in many of the most beautiful 
of their thororghfares. As was stated in Paris, the objec- 
tion to it was solely on ssthetic grounds, but familiarity 
with its appearance, and its successful working, soon con- 
quered the prejudice, and at Liverpool (as an instance in 
this country), as before stated, the objections are already 
entirely worn off. It is of all systems the least costly in 
capital outlay, maintenance, and working expenses, and has 
the greatest earning capacity. It causes much less inter- 
feronce with the surface of the streets, and with the 
under-works of the gas, electric lighting, and water depart- 
ments than either the conduit or the surface contact ; 
and, further, the current consumed in units per car mile 
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is substantially less than with either of the other systems, 
consequently minimising the cost of the power red. 
Owing necessarily to the t variation in the conditions 
of different towns, 16 is difficult to give close statistical 
information as to the difference in cost between the over- 
head snd the conduit, although from the figures we have 
obtained from the various towns there is no doubt of the 
immense saving, both in initial outlay and maintenance, 
effected by the overhead system; and it may be taken, 
roughly speaking, that the conduit usually costs from twice 
to three times аз much as the overhead, and often much 
more than this, On the other hand, there appear to be 
exceptional circumstances where the difference is not so 
great. We have been unable to obtain reliable estimates of 
the cost of the Diatto surface-contact system, but it is 
believed that it would be substantially greater than the 
overhead. The overhead system is the one chosen by every 
provincial town in the United Kingdom which has up to 
the present time adopted electric traction; and even Birm- 
ingham, which, although previously «o much in favour of 
the underground conduit system, has sanctioned the con- 
struction by one of the present tramway companies of an 
overhead line running through Birmingham right into the 
very heart of the city. They have, however, taken great 
care not to commit themselves permanently to the prin- 
ciple. They have agreed to buy the rolling stock at a 
valuation at the end of the lease, but unless they determine 
to continue the system the poles and overhead wiring are 
to be cleared away by the company. We have also heard 
that an application has been made by another of the 
companies who have running powers in the city for the 
construction of an overhead line, running from the o pus 
direction also into the heart of the city, which will pro- 
bably be sanctioned. This refers to a route which the 
company works in the city on a lease which has something 
like «even years yet to run. There is no tramway 
company whose representatives we have interviewed abroad 
which would not, if allowed, have adopted the overhead 
system throughout in preference to any other. In some 
of the thickly popa men and busy suburban thoroughfares 
of Greater London, the overhead system has been exten- 
sively adopted, including, amongst other places, West Ham, 
East Ham, North Woolwich, Wanstead, and Canning Town, 
and on the western side in Hammersmith, Chiswick, and 
out to Hounslow, Twickenham, and Hampton, and also 
through Acton, Ealing, and out to Uxbridge on the north. 
From the success which has followed its adoption in such 
busy cities as Liverpool, Leeds, and Glasgow, and in the 
busiest thoroughfares of the greatest cities on the Continent, 
there need be no hesitation in adopting it in Leicester. 
Given a properly-designed, well carried out scheme, the 
“ overhead " offers, with good management, the greatest 
certainty of financial success. 

Conduit System.—Some of the drawbacks of the conduit 
system which existed several years have been remedied 
. in the later types, and it can now be fairly said to be a 
success from an engineering point of view. The width of 
the slot has been somewhat reduced. The working ex- 
penses and maintenance, owing to improvements, although 
still more than the overhead trolley, are not quite so great 
ав in the past. From ап zsthetic point of view, it may be 
said to be preferable to the overhead. In euch cities as 
New York апа London, owing to the magnitude of the 
traffic, and the consequent vast income derivable from the 
great number of passengers to be carried, they can afford 
to adopt this more expensive system of electric traction, 
and, further, with auch densely crowded thoroughfares, and 
owing to the difficulties in the way of overhead construc- 
tion, it may be quite advisable for them to adopt the 
conduit system. ‘Nevertheless, it has its disadvantages, 
some of which are referred to in the sections relating to 
the respective Continental cities we visited where it is in 
use. e principal of these disadvantages are the excessive 
cost of construction, the great disturbance of the streets, 
and the length of time it takes to carry out the heavy 
amount of street work, involving much inconvenience to 
trade. Notwithstanding that the depth of the construc- 
tion has been reduced to a minimum, still, in many streets, 
there would be considerable interference with and alteration 
of underground works of other departments, which both on 


the Continent and in Ameriea have been found to be 
extremely costly. We were informed that stoppages, 
owing to accidents to the ploughs, underground conductors, 
and other causes, were more frequent than with the 
overhead system, and that sometimes, owing to the plough 
becoming jammed in the conduit and preventing the car 
from being moved out of the way, stoppages of the 
traffic were long and serious, whilst with the overhead 
such difficulties did not arise. Difficulties were often 
experienced at the switchings and crossings. The alot 
at these places has to be a wide one, and would be a 
pe danger to cycliste, and this would be accentuated 
our somewhat narrow thoroughfares, as compared with 
the wide boulevards abroad. Considerable labour and 
expense is involved in keeping the conduit free from 
deposit, silt, ete. The conduit is more or less an o 
eurface-water drain, into which a portion of the first 
washings of the streets is carried by the rainfall. The 
water, etc, has to be intercepted by a number of sump 
chambers, from which numerous branch drains have to be 
laid to the storm-water or foul-water sewer, as the case 
may be, and in dry weather this conduit forms a receptacle 
for road dust : therefore, from a sanitary point of view the 
conduit does not compare favourably with the overhead 
system. In one city we found that serious inconvenience 
had been caused by the flooding of the conduits during 
heavy rains. As far as we have been able to ascertain, 
no municipality or local authority in Great Britain (London 
excepted) has itself yet laid down or decided to construct 
tramways on the conduit system, and no tramway company 
abroad has done «o except under compulsion. This, we 
ascertained, has been chiefly on account of its great cost 
and disadvantages in facilities for working compared with 
the overhead system. It requires much more current to 
work it than the overhead system. We are of opinion 
that the cost of the conduit system for Leicester would, 
financially, kill the undertaking, because we believe the 
expenses involved in repayment of principal and interest, 
maintenance and working, would be quite out of proportion 
to the receipts which the present and prospective traffic 


would yield. Further, we do not think a town like 


Leicester ought to burden itself with an unremunerative 
system for mere sentiment as to the appearance of the 
overhead work, when it has, on the other hand, such an 
opportunity for adopting an undertaking which, according 
to all the experience of other towns, should be а source of 
great benefit to the ratepayers. 

Surface-Contact System —Many attempts have been made 
to bring out a satisfactory and workable surface-contact 
system, and the one which appears to have made the 
greatest headway is the Diatto, recently adopted on a 
large scale in one part of the city of Paris. Broadly 
speaking, this Diatto system has some of the advantages of 
the conduit, particularly from an æsthetic point of view, 
without the 5 of the open alot, and although, 
doubtless, more costly than the overhead, is far less so than 
the conduit, and for this latter reason it was adopted in 
Paris, as is fully set out in the description of tho Paris 
tramways. The Municipality would not agree to the over- 
head system in that particular locality, but gave a concession 
to the Compagnie Générale de Traction to lay down a 
conduit line. The company, however, in order to avoid 
the great cost of this, subsequently succeeded in obtaining 
the consent of the Municipality to lay down the tramway 
on the Diatto system. It is true that a length of about 
51 miles has been working at Tours for about a year with 
more or less success; but at Paris, on the occasion of our 
visit, the Diatto lines had not been used by the publie, 
but only for trial trips. We are not yet convinced that 
the system is free from serious disadvantages. This can 
only be proved by а sufficiently lengthy experience in 
dealing with the heavy traffic of 4 large town. We think 
it possible that the surface studs or buttons (as they are 
called) may become dangerous by the sinking of the paving 
around them. They are very numerous, being only a few 
feet apart. There is also the liability of the getting out of 
order of some of the great number of automatic electrical 
connections, which are placed under these studs, and the 
possibility of the studs being left alive, or, in other words, 
electrically charged and dangerous, although the inventors 
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are very san 
tenance of all these delicate arrangements would doubtless 
be costly. We are informed that in case salt were used 
on the track in time of snow, it would seriously interfere 
with the working of the electrical apparatus. We think 
that possibly in a granite-paved street the working of the 
skate over the studs would cause too much vibration in 
the cars. This system would, we are afraid, be liable to 
derangement, and consequent stoppages of traffic, resulting 
from the necessary frequent excavations and subsequent 
sinkings of the ground until thoroughly consolidated ia 
connection with sewers, gas and water mains, and their 
branches, and private service pipes over which the tram- 
lines and the numerous and delicate electrical arrangements 
. would have to be laid more or less. More current is 
required than with the overhead trolley. We have used 
every endeavour to get figures as to the actual cost of 
constructing tramlines on this system, but have not 
succeeded, and we cannot help thinking that it would in 
construction, working, and maintenance be much more 
expensive than the overhead trolley system. Finally, 
notwithstanding the merits of this Diatto type of the 
surface-contact syatem, we think that it would be unwise, 


even if it were justifiable from a financial point of view, |: 


to take the risk of adopting an insufficiently tried system, 
as has been the case at Paris, where the tramway company 
had no alternative but the costly conduit system. 


Acowmulater Systom.— Much has been expected in the 
past from the accumulator system, by which each car is a 
separate and independent unit, carrying its own means of 
propulsion. The State and municipal authorities of Berlin 
and Vienna caused this system to be adopted for certain 
areas in central thoroughfares, where the overhead system 
was by them prohibited, and also for the purpose of 
avoiding the disturbance of the streets which the condnit 
system would have entailed. Unfortunately, it has so 
signally failed that it is shortly to bə abandoned in the 
city of Vienna, and it is gradually being superseded and 
| be abandoned as soon аа possible in Berlin. Partioulars 

of the working of this system and its drawbacks will be 
found in the respective sections herein. Amongst some of 
ite disadvantages may be mentioned the enormous weight 
of the cars and excessive amount of electrical energy 
consumed, the waste of efficiency, the cost of the accumu- 
lator apparatus, the leakage and smell of the acid, which 
damages the woodwork of tbe cars and is very much 
disliked by the passengers, the difficulties of propulsion 
during snow, and the trouble and expense in the mainten- 
ance. We are informed that, financially, accumulator cars 
are a failure. 

Compressed Air.— The perusal of the particulars of this 
system, as given in the description of the Paris tramways, 
will, we think, be enfficient to convince you that, however 
satisfactory it may be in the city of Paris, it is neither 
so suitable nor desirable for Leicester as is the overhead 
system. ү 

Cable System.—As fully shown in our detailed report, the 
cable system as designed, carried out, and worked in 
Edinburgh, well deserves the highest praise, and is par- 
ticularly suitable to such a hilly city. In ahort, it is a 
system which eminently lends itself to very steep gradients; 
yot, notwithstanding its advantages under the above- 
mentioned cireumstances, we do not feel justified in recom- 
mending its adoption in Leicester. 

Reconstruction and Extensions of Existing Lines, and 
Construction of New Lines.—On going to Parliament for 
powers, it xj ruis to us highly essential that the scheme 
should be sufficiently extensive to provide for the require- 
ments of the-town for some reasonable time to come ; but 
it does not, of course, follow that the whole of the Hnes 
that we have now recommended need be immediately made. 
This is a question we should prefer to leave for further 
consideration, and which you may probably not think fit to 
decide until the full detailed estimates are before you. 
The praetice adopted in other towns is to carry out the 
work in sections to meet the most pressing necessities for 
the time being We are, however, of opinion that the 
reconstruction, extensions, and new lines which we have 
recommended, and which are shown on the map accompany- 


е that this could not happen. Tho main- | ing this report, all are absolutely m to adequatel 
borough. It will be чары 


meet the requiremente of the 


that they all traverse important thoroughfares and main 


roads, where the traffic is sufficiently heavy to warrant 
their construction. We believe that such a scheme will very 
largely solve the housing question for the working classes, 
owing to the great facilities which will be afforded to them to 
live in the outlying portions of the borough. The lines 
should be double wherever it is possible, and in some cases, 
where this if not practicable, parallel routes in adjacent 
streets will be necessary, but the respective lengths of 
single and double lines cannot be finally decided until the 
roates have been surveyed, large scale plans prepared, 
and the lines carefully designed. In none of the towns 
visited did we find anyone in favour of utilising the existin 

tramway rails. This plan was adopted at Bolton, an 

many were the troubles which ted therefrom. The 
rails for horse traction are too light, their surfaces are 
usually much worn, the ves too shallow, and the 
foundations generally insufficient ; and even if they could 
be adopted, a great deal of work would be necessary in 
alterations and in the electric bonding of the rails. 


(To be continued. ) 


FORTHCOMING EVENTS. 


FRIDAY, JAN, 25, 

Physical Society of Londonm.—At 5 p.m., meeting, Burlington 
House. Papers: The New Physical Laboratories at the 
Royal College of Science," by Prof. A. W. Rucker, and 
„Exhibition of an Ea periment on the Migration of the Ions,” 
by Mr, 8. W. J. Smith. 

Institution of Junior Engineers — Ab 8 p.m., ordinary 
meeting, Westmiaster Palace Hotel. Paper on Railway 
Construction," by Mr. A. Ross, 

North-East Coast Institution of Eoginoers and Shipbailders. 
General meeting at Newcastle-on-Tyne. 


SATURDAY, JAN. 26. 

Glasgow and West of Sootland Technical College Scientific 
fooioty.—At 7.30 p.m., meeting.  ''Boiler.Shop Machine 
Tools,” by Mr. R. Mitchell. 

Institution of Electrical Eugineers (Spudente’ Section).—Visib 
to India Rubber, Gutta Percha, and Telegraph Works 
Company, Limited, Silvertown. | 

TUESDAY, JAN. 29. 

Institution of Civil Engineers.—Ab 8 p.m., ordinary meeting. 
Paper to be read and discussed: The Present Conditions 
and Prospects of the Panama Canal,” by Mr. James T. Ford 
(postponed from Jan. 22). 

Institution of Electrical Esgineers (Manchester Section). —At 
7.30 p.m., meeting. Paper oa *'' Direct-Current Generators.” 

FRIDAY, FEB. 1, 

Institution of Civil Engineers.—At 8 p.m., studente’ meeting. 
Paper on “Sewage Treatment," by Mr. О. Johnston (post- 
poned from Jan. 25). . 

Sanitary Institute.—'' Mechanical Physics; Laws of Motion, 

Hydraulics, etc. 
SATURDAY, FEB. 2, 

Institution of Electrical Engineers.—Sbudente’ visit to the 
Willesden Works of the Metropolitan Electric Supply Com- 
pany. 

THURSDAY, FIB. 14. 

Institution of Electrical Engineers.—Adjourned discussion of 
Mr, Mordey’s paper on ''Capacity in Alternate-Currend 
Working ” (postponed from Jan. 24). 


Events Postponed or Abandoned. 


INSTITUTION OF JUNIOR ENGINEERS, —Annual dinner announced 
for the 260bh iust. 


RovAL INSTITUTION oF GREAT BRITAIN.—The lectures will be 
discontinued for the present. 


INSTITUTION or ELECTRICAL ENciNEERS.— Meeting of Students’ 
Section on Jan. 30. — Inaugural meeting of the Birmingbam Local 
Section on Jan. 23 last. —Dublio Section, meeting on Jan. 24 last, 


ELECTRO-HARMONIO SocigeTy.—Smoking concert on Jan. 25. 


INCORPORATED ASSOCIATION OF MUNICIPAL AND County ENdl- 
NEERS.— Meeting on Jan. 26. 


SociETY oF ARrs.— Meeting on Jan. 23 last. 
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THE VICTORIAN ERA. 
The shadow of death which has come across the 


Empire serves but to show the depth of feeling 
inherent to the Saxon race. 


Scanty in profession, 
quicker perhaps in action than in speech, but withal 
kind, sympathetic, and loving, the sons of the 
Empire revered their late Queen who so long reigned 
the noblest monarch ere mentioned in history. The 
future historian will recognise this reign as beginning 
a new era. At its commencement 
** Did a sable cloud 
Turn forth her ailver lining on the night.” 

That silver lining was the precursor of a golden 
day, and it may be worth while for a moment to 
consider how grandly progressive that day has been. 
No words we can say are sufficiently eulogistic to 
indicate how beneficial the reign has been, and it is 
needless to say that the Empire owes much of what 
it has gained to the personality of its late ruler. 
In 1837, at the time of Victoria’s accession, the 
population of Great Britain and Ireland was about 
25,000,000, now it is nearly 40,000,000. The 
nation’s imports for 1836 amounted to the value 
of £57,230,967, while for 1899 they amounted to 
over £455,000,000 ; the exports for the respective 
years being £53,368,571 and £329,534,658. The 
iron and steel exported in 1831 amounted to the 
value of £1,123,372, in 1891 to the value of 
£26,877,000. The Imperial indebtedness, even with 
the late war loans, is probably £100,000,000 less 
than at the beginning of the reign. These figures 
are proofs there is no gainsaying. But what has 
given rise to such progress? In 1836 England 
owned 388 steam-vessels, having a tonnage of 
34,314 tons; Scotland owned 95, with a tonnage 
of 11,588 tons; and Ireland owned 71, with a 
tonnage of 13,460 tons. There was no Suez Canal, 
and by steam-packets to Alexandria, thence over- 
land, and again by steam-packets vid the Red Sea 
to India, letters took sixty days to reach India. 
We now expect them to reach Australia in less than 
half that time. It will be seen that the average 
tonnage of the English vessels must have been 
under a hundred tons. Three of the Atlantic Ocean 
greyhounds would now equal the whole steam 
tonnage of that time. At the Queen’s acces- 
sion railroads in the modern sense were less 
than ten years old. We say “in the modern 
sense ” advisedly, because as early as 1801 Parlia- 
ment sanctioned the Surrey Iron Railway Com- 
pany,” connecting Wandsworth with Croydon. 
This was really what we call a tramway with 
horse traction, but for goods only, not for 
passengers. We take the Manchester and Liver- 
pool Railway, sanctioned in 1826, opened in 1830, 
to be the first modern railway. Since then over a 
thousand million pounds capital has been spent on 
railways, and from the modest twenty miles an hour 
at that period we now expect an average of at least 
fifty miles, with a talk of a hundred miles an hour. 
A writer in 1837, trying to drive home the advantages 
of railways, made a calculation that on the Man- 
chester and Liverpool Railway the public had saved in 
hard cash during one year the sum of £241,750, about 
one-fifth the cost of the railway, besides the value of the 
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time saved in the transport of goods and passengers. 
Ordinarily, the general reader estimates the success 
of anything by the dividends paid on capital, but 
this success is frequently small compared with 
indirect advantages. Imagine, then, the indirect 
advantages accruing to a nation from the network 
of railways which now exist. Coming more to 
matters germane to these pages, we shall not 
attempt to apportion the position of the work 
of Wheatstone, Cooke, Alexander, Davy, Morse, 
Steinheil, or other pioneers in telegraphy; but 
to say that practical electric telegraphy really 
commenced in 1837, and all that has been done 


in its development has been done during her late 


Majesty’s reign. Time has been so far eliminated 
that we can correspond with America or Australia 
within & period counted by minutes. Similarly, the 
developments of electro-metallurgy, starting about 
the same time with Spencer’s discovery when 
using a Daniell battery, have culminated in 
huge industrial operations for deposition and 
extraction of metals. 


Prof. Jacobi read his paper on the propulsion of 
& boat by electromagnetism, while Davidson’s 
experiments to drive a carriage were made about 
two years later. Although Faraday had published 
his experiments earlier, and small machines had 
been made before 1837, it was really not till many 
years after that a practical dynamo or magneto 
machine was made. 


the reign of our late sovereign. 


history wherein so great an advance has been 


made? No one who thinks of these things can! 


wonder at the depth of feeling shown throughout 
the Empire at the death of the Queen, during whose 
reign prosperity held sway. 


CORRESPONDENCE. 


"Опе man's word is no man's word, 
Justice needs that both be heard." 


with reference to а superannuation scheme which had 
recently been authorised by the shareholders of the British 
Electric Traction Company, and as the scheme in its early 


stages attracted much attention, it is possible that many of Bj 


your readers may be glad to know that the British Elec- 


trical Superannuation Fund is now fully constituted, with | 


Lord Vaux of Harrowden and Mr. George Herring as 
investment trustees, and with a representative committee 
of six acting as managing trustees. 

The staff of the British Electric Traction Company has 
given the fund satisfactory support, and our associated 
companies have now been invited to join. I should explain 
that the rules of the fund have been drawn up expressly 
with a view to enable any electrical company to participate 
in the scheme should it wish to do so. 


The broad lines of the scheme are as follows: The funds P 


will be invested in the names or under the legal control of 
the investment trustees. Careful consideration has been 
ven to the investment clause, with à view to secure as 
h a rate of interest as is compatible with safety. This 
object has been atteined by giving the trustees a very free 


It was at the Glasgow { 
meeting of the British Association in 1840 that% 


Here again, then, the whole] 
development of electrical engineering comes within 
We have only! 
incidentally referred to cable work, but all that isi 
since the fifties, hence well within the period. Is 
there any other similar period in the world's 


Ei Com 
malso become converts. These can scarcely, we think, be 
BRITISH ELECTRICAL SUPERANNUATION FUND. | 


SyR,—Some few months ago I made an announcement} 
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hand in regard to the character of the investments they 
may make, but strictly limiting their powers in regard to 
the proportion of the total fands which they may place in 
any one company or form of security. The affairs of 
the fand will be under the immediate management of 
an elective committee, equally representative of the 
contribating companies and the contributing members. А 
quinquennial valuation of the fund by two independent 
actuaries is provided for, stringent rules ensuring that the 
report made by the actuaries shall not be disregarded. 
Speaking generally, each contributing company must make 
monthly a contribution equal to 5 per cent. of the monthly 
salary of each contributing member on its staff, and the 
member himself must make monthly а contribution equal 
to 24 per cent. of his monthly salary, plus, in the case of 
those over 24, a certain extra percentage, varying with 
age. The “retiring age” is 60, and a member must be of 
at least 10 years’ standing before he is entitled to a pension. 
Upon retirement a member will receive for every year of 
service one-fiftieth of the average annual salary received 
by him during the seven years preceding retirement, tho 
maximum scale of pension being two-thirds of salary. It 
is important here that service with any and every con- 
\ributing company counts towards pension, so that an 
officer can pass from the service of one such company to 


that of another without injury to his pension prospects. 


This scheme, I should add, is intended to apply only to 
those members of the staff of a contributing company who 
are on the monthly salary list, and who are between the 
ages of 18 and 45. For the provisions which exist in 
regard to members who wish to reckon their back years of 
service, in regard to members whose percentage contribu- 
tions are beavy by reason cf their age, and in regard to 
the contributions of and on behalf of the present staff of 
a contributing company, I mast refer any firm interested 
to the trust deed and rules, which are to be had on appli- 
cation at this address to Mr. W. G. Bond, the secretary of 
the fund.—Yours, etc., E. GARCKE. 

Donington House, Norfolk-street, Strand, W.C. 

Jan. 23, 1901. 


MODERN ELECTRIC LIGHT PLANT. 


SIR,—We have read an article in your issue of the 
18th inst., entitled Modern Electric Light Plant," by Mr. 
R. D. Sammerfield, and while thanking him for his kindly 
reference to the “Economic” boiler as made by ourselves, 
we cannot understand his saying, And is now being put 


a down rather extensively, especially in smaller stations.” 


In this connection we should like to mention that for 


| many years past both the Westminster Electric Supply 
Company and the Sb. James's and Pall Mall Company have 


used these boilers exclueively, while in more recent times 
the City of London Company, the London Electric Supply 
y, апа the Metropolitan Supply Company have 


regarded as smaller stations. | 
e enclose you а list of some of the principal statione 


to which we have supplied, and are supplying, boilers of 
Е this type, in addition to a very large number of private 


firms in London and elsewhere. | 


List of Some of the Principal Stations installed with '* Economic " 
Boilers — St. James's and Pall Mall Company (26), Westminster 
Electric Supply Company (20). Borough of Hampstead (14), City 
and South ndon Railway Company (12), London Electric 
Supply Company, Deptford (12), Waterloo and City Railway (5), 
Metropolitan Electric Supply Company (4), Leyton Urban District 
Council (4), Aberystwyth and Chiswick Electric Light Station (2), 
Croydon Electric Light Station (5), Richmond Electric Light 
Company (2), Maidstone Corporation (4), Southend Corporation (3), 


| Wolverhampton Corporation (2), Windsor Electric Supply Com- 


pany (3). High Wycombe (2), Folkestone (6), Colchester (3), Great 
Eastern Railway (11), and many others. 

We notice also that he places the “Economic " boiler as 
third in the list of boilers. We do not know on what 
rinciple, unless it be that “the last shall be first,” for 
certainly neither the Lancashire boiler nor the water-tabe 
type can compare with the “Economic” type in fuel and 
other economies.— Yours, etc., 


Tuo. H. Harrison, London Manager. 
(for Davey, Paxman, and Co., Limited.) 
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THE LATE M. Z. GRAMME. 


Tho man who has done so much for electrical engineering 
has passed away, to the great regret of his many numerous 
friends. Comparatively little progress was made in this 
branch of science between the time Faraday made public 
his discoveries and the time Gramme patented his machine, 
True, the principle adopted by Gramme had been previously 
used by Pacinotti, but the former gave the world а com- 
mercially practical machine, while the latter never ed 
outside of the laboratory. Gramme was a native of Belgium, 
brought up as а carpenter, but had a mind for greater 
things, so he attended scientific lectures at Lioge, and after- 
wards went as a mechanician to Paris. Here he made 
himself acquainted with electrical apparatus, worked under 
Ruhmkorff, and invented the well-known Gramme dynamo, 
a type now generally adopted throughout the world. For 
this invention Gramme received 40,000fr. in prize, half 
from the French Government, and the other the Volta 

-prize from the Academy of Sciences. He lived to realise 
the great commercial value of his invention, though we 
doubt if he received adequate pecuniary reward, and died 
at Bois de Colombes at the age of 74. 


ON TECHNICAL EDUCATION. 
BY R. M, WILSON, AI E. x. 


It has always been my opinion that a great deal of cant 
is indulged in with regard to the subject of technical educa- 
tion, and it is with considerable trepidation that I may be 
about to add to the already large stock of the aforesaid 
cant, that I take up my pen to write a few more words on 
the burning question of how to prepare our young engineers 
for the arduous duties which lie before them. 

In an article, which really was criticising another on 
“ Technical Education in America,” which appeared some 
time since, it is stated that the entrance examinations of 
the technical colleges are so high that ‘shops’ boys are 
unable to “climb the fence" imposed upon them before 
they can go through the usual college curriculum. This is 
certainly а very great objection, and in a great many cases in 
this country the entrance examination is ridiculously set, and 
the subjects are not by any means well chosen. For instance, 
French, Latin, and sometimes even Greek, are subjects which 
are general favourites with the examiners at most of our 
technical colleges. Now, only a boy just out of school is able 
to get through the papers set in these subjects, as if he has 
some years left school he must (unless possessed of a very 
retentivo memory) start in and “grind” these subjects. 
Now, say the boy has commenced his apprenticeship on 
leaving school, and intends going in for a technical college 
course after he has finished his apprenticeship (or part of 
it), he has to be learning-up Latin, French, history, and 

eography perhaps, all of which he had, or ought to have 
Fad, learned when at school. This line of study he has 
to adopt when he should be learning mathematics, drawin 
mechanics, chemistry, and the intelligent use of the slide 
rule and logarithms to fit himself for the studies which he 
intends taking up at о I do not for one moment 
msan to imply that Latin, French, and Greek are not very 
desirable subjects to know, but I do say that there is only 
at most one case in ten thousand where the knowledge of 
these languages proves to be of financial value to an engi- 
neer. A man goes through a technical college course primd 
facie to increase his eslary-earning capacity, and the modern 
engineer has no time, after he has left school or university, 
to take up subjects other than those directly applicable to 
his profession. 

In the article to which I have referred, tho writer states 
that if the shops boys were allowed into the college 
without having to pass a stiff entrance examination, fo 
could help the boy who had entered college fresh from 
school with his workshop practice, while the latter could 
assist the shops' boy with his elementary mathematics, etc. 
This would be a highly satisfactory state of affairs for the 
teaching staff of the college, who would then be in a posi- 
tion to attend to their private consulting practice without 
having to be annoyed constantly by the necessity of direct- 
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ing the students in their studies. Would such a system 
work, however, with the average boy? I certainly think 
not. In a technical college which I know of, the stadente, 
who were in nearly every case boys fresh from school, when 
left to themselves took much more interest in target prac- 
tice with chunks of wood and screw nails, either at one 
another or at the silk hate of pedestrians on the street 
below, than they ever took in ca:ryiug vut their experi- 
mente, The jointing class was more often found making 
“flares” with powdered resin than making joints. Is it 
likely that these youths would have taken up with 
enthusiasm the teaching of elementary mathematics to 
shops boys? I should like to see the fullowing rule 
adopted by all technical colleges: “No boy just out of 
school can be admitted to the engineering classes of the 
college." A technical college cannot teach a lad more 
than the mefest smattering of actual workmanship, and, 
in my opinion, a boy simply wastes his time at all such 
work as turning spools, for test-tube stande, paper 
weights, and all work of a like nature. Even laboratory 
testing is of infinitely more value to a lad who has been in 
the shope, and ean appreciate the value of what he is doing, 
than it is to a boy who has had no experience, and simply 
looks upon each experiment as something to be got up for 
examination purposes. I have taken the trouble to make 
a large number of enquiries among engineers as to whether 
they consider it better to enter a technical college before 
being in the shops or after, and in every case the answer 
has most emphatically in favour of the latter. In 
my own case I went to college before serving my 
apprenticeship, and I certainly think that the time I spent 
at college would have been of infinitely more value to me 
had it put in after I had been through the shops 
instead of before. As I have heard it neatly put, А boy 
from school does not know what he wante to be at," and 
in consequence wastes about 75 per cent. of his valuable 
time on work or studies which can never be of the slightest 
use to him in after years. Now, take the lad who has been 
through the shops. He is of an age to know that time is 
money, and having learned that by experience, he does 
not waste his time. He has jotted down mentally, if not 
otherwise, many a little point which perhaps troubled him 
during his рек which he has now time to con- 
sider fully and experiment upon. He knows what experi- 
ments wijl be useful for him to carry out, and he may be 
able to doa fair amount of original research work. A 
youth who has been served hie apprenticesbip, and who has 
been studying and taking evening classes in his spare time, 
is able to take up the more advanced stages when he goes 
to college, and is in a position to obtain the maximum of 
benefit from his etadies. A great deal is said about technical 
colleges being far too theoretical. What does a lad go 


to a technical college for if not to learn the theory of 
his trade or profession? He certainly does not go to 
learn his e. is the place for that. He 


The red 

may learn a miserable imitation of his trade at college, 
which would almost certeinly be scorned by any self 
respecting first year's apprentice. In the shop he will 
learn his trade with proper tools and machines, he will 
be instructed by men who have spent their lives at their 
particular branch of work, and he will have to turn out 
a good job or stand to the consequences. At college he 
will learn the theory of his profession from teachers who 
bave mado a speciality of theory, and who have fitted 
thémselves to teach the theory of the particular trade 
with which they are connected. Let it be the workshop 
for practice, and the college for theory. I have no doubt 
that many an engineer has been pained when passing 
through some college workshop to see a student rg 

a piece of metal, and holding the hammer so near the d 
that it is in danger of being “choked,” while the chisel 
is held with a grip suggestive of tetanus. Another student 
is filing, holding his file in some fearful and wonderful 
position which nobody seems to take any exception to, 
while another is endeavouring to turn brass with а tool 
ground in euch a manner as to preclude the elightest chance 
of turning out a decent job. ese things can be seen in 
most of our colleges, and a lad is simply allowed to fall 
into the wrong way of doing things, which he has to get 
out of before | ng the right way when he enters the 
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If 16 were recognised that a technical college із | output of 1,500 kw. Such a station would probably have 


shops. 
not intended to teach a fad his trade, but to teach him the 
theory necessary for the intelligent practice of his trade, 
technical education would not be the unnatural hybrid 
process of “ playing at work," which it too often is. 


QUESTIONS AND ANSWERS. 
If thou hast knowledge, let others light their candle at it. 


Dncder this heading we insert questions and answers 

of a practical character relating to central-station work, 
tramway work, or construction work; and for each suit- 
able question offer one shilling, and for the best solution 
of any question we offer ten shillings. We also give 
Jwe shillings for every other answer we print. The answers 
to any question should be sent within 10 days after the 
asinus has rere We would call the attention of 

ose sending in answers to the fact that the neatness of 
any sketches (which must be in ink) sent in is considered 
when marking the relative values of these answers. All 
formulse should be carefully written to prevent mistakes as 
to symbols, and all loose sketches should be sígned by the 
author. The matter must be written on one side only of 
the paper. Questions may be sent at any time. 


NoTE.—By some mistake the names nnd addresses of 
the gentlemen contributing Question 558 and Answer 328 
have been mislaid. Letters sent to the supposed authors 
have been returned. Will the gentleman who signed 
“F. R.S” to Answer 328 and the gentleman who sent 
Question 338 kindly send correct addresses, —Ер. E. E. 


QUESTIONS. 

345. Explain, with diagrams, the method usually adopted in 
combined lighting and traction stations for connecting the 
generators to either switchboard. —А. Н. 

346. The dynamos used in an electrolytic bleach nt are 
sparklees at the brushes under normal conditions, but 
when fumes of chlorine gas are present the commutator 
exhibit continuous rings of sparks. Why is this 1—T. A. 


ANSWERS. | 
Question No. 339.—Describe what you consider the beat 
arrangement of staff for 4 combined traction and lighting 
station with a maximum output of 1,500 kw. 

Best Answer to No. 559 (awarded 108. ).—The answer to 
this most important question ie necessarily & speculative 
one, аз no two given stations and the conditions under 
which they are run are alike. It will be obvious, then, 
that the answer must be in very general terms, and must 
aim at principles of organisation rather than precise details. 
The staffing of a station is, perhaps, the most important 
pe in the administration of an electrical undertaking, 

ecause so greatly does the efficiency and economy of 
running depend on the staff, yet, strange though it may 
seem, it is often considered only a matter of secondary 
importance. It may be looked at in thie way: a man 
may have a physically perfect body, yet if he has not the 
intellect necessary to properly use his body and keep it in 
4 state of preservation, he will soon lose his power and 
strength. Just in the same way, а station may be equipped 
with the most perfect plant, yet if an efficlent intellect or 
staff be not employed to run it, even үө pns machinery 
and favourable conditions of worklng, 1t soon become 
inefficient and uneconomical. The writer has heard manu- 
facturers say that two similar sets of plant at different 
stations may give very different results and have very great 
variation in the length of life, owing to the different ways 
in which they are worked. 

In the first place, then, it should be decided to employ 
trained and eficient men only, and though the cost of suc 
labour may be a little greater than having untrained men, 
yet it will be found that the economical working of the 
station and the lessened liability of failure of supply will 
more than warraut the greater expenditure. aving 
decided, then, to only employ good men, the next question 
is their number and relative positions, and it is in this that 
each particular station will have different requirements. 
Let us consider a station which would probably be put 
down to-day for lighting and traction, with a maximum 
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plant somewhat of the following order: 


No. Size. 
ЕК ООО ЕЛКЕ 100-kw. set 
фы сыру ы аркы dde T 200-kw. sete 
J ЕРИ 500-kw. sets. 
Total. ......... o 1, 500 kw. 
To look after this pans we might reasonably say the 
following staff would be required : 
I.—During Heavy Load. 
No. Position. 
1 Electrical engineer-in-charge. 
1 laeta edd 
1 Experienced engine driver. 
2 Assistant drivers. 
2 First and second boiler hands. 
II. Dus ing Light Load. 
No. Position. 
1 Electrica] engineer-in-charge. 
1 Switchboard attendant. 
1 Driver. | 
1 Assistant driver. 
1 Boiler hand. 


Having decided, then, the staff required for various loads, 
we must consider the number of hours the plant requires 
to be run. In most towns where electric traction is 
employed, the first cars, generally workman’s cars, com- 
mence running abeut 5 a.m., and from this time to about 
12 p.m., when the last cars are run, the amount of power 
required will be such as to necessitate the running of the 
plant. Now, in a town where the capacity of the station 
is 1,500 kw, it is more than probable thero will be a t 
number of the streete electrically lighted, and it would be 
found moro economical to run the plant throughout the 
night than to work on the battery. Thus we might reason- 
ably assume the station will bo running 24 hours per day. 
Of the 24 hours the time of hesvy load would probably 
be between 12 noon and 8 p.m., when there would be a 
lighting and power load in addition to the traction load. 
In a manufacturing town, where there would be a good 
motor load, and where dense fogs would at certain times of 
the year be expected, it would be necessary to have the 
staff required for running а heavy load at hand at all times 
during the day. | | 

Under conditions somewbat as above, the following would 
be the best arrangement of staff: (А) One chief assistant 
ше to assist the chief in the organisation of the 
undertaking, to act as deputy during his absence, and 
more particularly to take charge of the generating depart- 
ment. Hours of duty, except when otherwise necessary, 
to be during the day, say from 9 to 5.30. (B) Three 
assistant electrical engineers, to take charge of eight-hour 
shifts. 1100 Three switchboard attendante, to work eight- 
hour shifts. (D) Three drivers, to run engines during eight- 
hour shifts. (E) Four assistant drivers, to work elght-hour 
shifts. (F) Four boiler hands, to work eight-hour shifts. 
Note.—Two boiler hands and two assistant drivers to be 
always on during heavy load. 

In addition to the above, it would be advisable to have a 
fitter-driver, who would have to keep all plant in repair, 
and who could run a shift, if necessary, in case of holiday 8, 
illness, etc. Also an sssistant for this man to work with 
him, but who, if necessity arose, could take the place as 
boiler hand or assistant driver. As those last two men 
would probably be at the works during the morning. in 
case of a heavy load coming on through fog, etc., they 
would be available to assist in the engine and boiler houses. 
It may be thought that the number of boiler hands is inade- 
quate to deal with the amount of steam required, but with 
boiler plant as erected to-day, having automatic stokers, 
coal supply, and ash conveyors, the writer believes that 
two men during heavy load, and one during light load, 
will be sufficient. 

All orders to be given to the men by the chief or chief 
assistant should be issued through the engineers in charge 
of the respective shifts, thus all misunderstanding between 
the engineer in charge and his men will be eliminated. In 
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all cases where orders concern the general running of the 
station, they should be written out and posted up In the 
assistant’s office, so that each engineer will receive the 
instructions direct, and will not have to rely on the memory 
of the engineer in charge of the shift when these instruc- 
tions were issued.. In all cases where it can possibly be 
avoided, orders should not be given to the men direct, 
otherwise the engineer's authority, which it is most 
important should be recognised, will be weakened. In 
exceptional cases, when such orders mast be given direct, 
a copy of these orders should be given to the engineer. It 
may be considered the last few remarks are a digression, 
but the writer would urge that some such system of 
control is recognised at the beginning of the works, 
otherwise the management is liable to become lax, and then 
much discontent and trouble might be experienced in 
inaugurating a system which, if commenced at the beginning 
of the undertaking, would have been accepted without demur. 
With further reference to the staff already enumerated 
above, it might be found possible to dispense with one or 
two of the men, or it may be found necessary to omploy 
one or two more, according to the particular circumstances 
of the case. The writer has merely tried to indicate what, 
from practical experience, he considers necessary for s 
general case. As the question asked for the staff required 
for the station only, the list for the outside department has 
not been included. | 

In conclusion, it is false economy to cut down the wages 
costs by employing inferior men or by reducing the staff to 
an absurdly low minimum, which results in discontent and 
continual shifting. It should also be remembered that tbe 
conditions of central-station work are trying and arduous, 
and every consideration should be given to the comfort of 
the staff. This will result in the well-being of the under- 
taking —E. T. W. 


Answer to No. 559 (awarded 5s.).—The best arrange- 
ment would be, I think, to organise the following depart- 
ments, each with a responsible and qualified head : (1) 
generating ; (2) mains and public lighting; (3) meter and 
testing ; (4) office and stores; (5) drawing office; (6) 
tramways management. Department (1) to be responsible 
for the generation of energy for lighting and traction, and 
for maintenance of machinery, boilers, station batteries, 
etc. Department (2) to deal with maintenance of mains, 
trolley wires, feeders, etc., and to carry out new extensions 
of mains as required. If the public lighting is not very 
extensive, it could be looked after by the mains depart- 
ment. If, however, there are a great many arc and 
incandescent lamps for street lighting, it will be 
better to have a separate department for the work. 
Department (3) to be responsible for reading con- 
sumers' meters, testing and connecting new consumers, 
testing and adjusting new and old meters, also 
station instruments, ammeters, voltmsters, etc., and for 
the accounts. Department (4) to deal with ordering of 
stores, prime cost and station accounts, correspondence, 
making out paysheets and paying the men, attending to 
customers, calls, and other clerical work generally. Depart- 
ment (5) to make drawings as required by the engineer, 
curves of progress of undertaking, maps of mains, etc., and 
generally supervise new work in progress under the instruc- 
tions of the chief engineer. Department (6) to be responsible 
for the running of the carr, and direction and organisation 


of the tramways generally; also repairs and maintenance 
of cars and motors. It might be found advisable to let the 
tramways department have charge of trolley maintenance, 
leaving underground feeders only to be looked after by the 
mains staff. 

All heads of departments should be given full control of 
the men they employ, and be responsible directly to the 
chief or borough electrical engineer, who in turn is 
responsible to his committee. The above arrangement 
leaves the chief engineer free to devote a large portion of 
his time to the general supervision of the undertaking, the 
designing of new work, and to wait on his committee as 
required.—E. M. 


Question No. 340.—Is there any advantage in driving gas- 
engines by specially prepared gas instead of by ordinary 
gas used for lighting purposes Compare the two methods. 

Answer to No. 540 (awarded 7s. 6d.).—Under ordinary 
circumstances, and where capital cost will allow it, it is 
more advantageous to use producer or other specially 
prepared gas in preference to town gas. A little considera- 
tion of the two cases will soon make this apparent. 

Assuming asa fair average the price of town gas to be 

2s. 6d. per 1,000 cubic feet, it is found that, exclusive of 

attendance and lubricating oil, the cost is from ‘Sd. per 

brake horse-power hour for large engines working with a 

full load under the best conditions to 1d. per brake horse- 

power hour for the usual size of engine running under 
ordinary circumstances. In some testa made by the writer 

of & large engine giving 50 b.b p., the gas used was 17%, 

per brake horse-power hour. Thus at 2s. 6d. per 1,000 

cubic feet we bave 


1,000 : 17 :: 2s. 6d. : 1 brako horse-power hour 
= '5104. per brake horse - power hour. 


Table I., taken from Fowler’s Mechanical Engineers’ 
Pocket-Book," is interesting. 

When the gus-engine first came into use, in nearly all 
cascs “town gae" was used. At the present time nearly 
all large installations are driven by Dowson or other 
specially prepared gas. These gases have not so high a 
calorific value as town’s gas, and are often referred to as 
" poor gases." They are, however, much cheaper to pro- 
duce. Ina recent test of а large modern gas plant which 
came under the writer’s notice, working with producer gas, 
ard extending over a number of hours, it was found that 
nearly llb. of best Welsh anthracite peanuts was used per 
indicated horse-power hour. The cost of this anthracite 
delivered was 24s. per ton. Thus, assuming for ordinary 
working conditions 1lb. of fuel per indicated horse power 
hour, we have 2,240 : 1 :: 24s. : 1 indicated horse-power hour 
—'129d. per indicated horse-power hour. To this cost 
must be added the extra cost for fuel required for the 
boilers which supply steam for the generators, and the cost 
of labour, repaire, depreciation, and interest. Further, the 
cost of extra attention to be given to the engines them- 
selves. In general terms we may say that, taking the two 
cases of town gas and special gas, the saving by using 
special gas will be about 50 per cent. The next table, 
taken from the same source as Table I , is instructive. 

It will be obvious that the larger the installation, the 
greater will be the saving accruing from the use of special 
gas. On the other hand, there will be a point where the 
costs of the two systems will be equal; where the plant 16 


TABLE I.—Rzsun.TS or Gas-ENGINE TRIALS. Town Gas USED. 


| | Mschastost Cubic feet of Cubic feet of . 
Name of engine. LE.ER;|B.EE | cic " |gas per I, H. P. gas per B. H.P. Authority. 
| aai au LU hour, hour. 
Otto-Croseley ..........—........... al- AU 1477 0'86 207 241 Society of Arts Reporb. 
Clerk's engine . -з+ 9:05 7:93 0:80 24 3 30:4 Clerk's ** Gas-Engine." 
Atkinson’s differential ........... ˖— 2 6 — - 25 7 Robinson's Gas and Petroleum Engines 
Atkinson's cycle engine 5 56 4°89 0'88 19 78 22:5 Prof. Unwin. 
CEL, сулышта Es ADAE EASTA 15:47 12 51 0:80 291 28 5 Profs Kennedy and Jamieson 
Forward engine q . 5'54 4'8 0:86 20-79 23 97 Prof. Smith. 
o dee doe hay | — 8:79 : 20°38 Witz. 
Wells Bros.’ small gas-engine .| 11:9 8'5 0 71 20: 27˙8 At half load. Prof. Goodman. 
Wells Bros.“ small gas-engine..| 176 | 135 0:76 16'3 21 2 Nearly full load, Prof. Goodman, 
| | E, H. P E.H.P 
Wells Bros, Premier engine 6] ( 97 Full load. Prof, Goodman, 
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TABLE II.— Trials of Engines with Dowson Gas. 


Anthracite 
coneumed 
Name of engine. LH. P Кы е Autbority. 
.H.P. 
(lbe.) . 
Croesley Otto ........... 275 14 Inst.C.E., Proceedings, 
vol, lxxiii. 
T Er ~| 1187; 0762 Engineer, Feb. 12, 1892. 
Atkinson's cycle engine 219 1 06 | — 
Stockport gas-engine...| 76 086 | — 


smaller than this it will be advantageous to use town gas. 
Of course, everything depends on local conditions, which 
is the best system to adopt for medium-size installations, 
such as available space, cost of town gas in that district, 
cost of fuel (delivered) for producing special gas, and cost 
of labour, etc. Also another important factor is the number 


of hours the plant is likely to be run. One point worth 


eonsideration is the advantage town gas has over special 
gas in being purer, also being available at all hours without 


special preparation. For installations of less than 50 h.p., 
town gas would probably be the best to adopt. So 


case must be studied for itself.—E. T. W. 


Answer to No. 340 (awarded 78. 6d.).— The chief 
advantage in using coal gas in a gas-engine is that ite 
calorific value is much higher than any form of producer 
gas, while in most cases it can be obtained direct from the 
mains without the necessity of installing a gas plant. The 
calorific value of coal gas is about 675 British thermal 
unite per cubic foot ; Dowson producer gas from anthracite 
coal, about 160; Mond producer gas from bituminous fuel, 
155; while blast-furnace gas averages about 100 Britisb 


thermal units per cubic foot. In order to get the same 
power from, say, Dowson producer gas, we may have to 


use from four to віх times as much as would be necessary 
if coal gas were used. The supply pipes may therefore 
have to be enlarged. A low thermal value gas requires 
x ces arrangements to control ignition, and the cylinders 
of the gas-engine must be somewhat larger. The propor. 
tion of air used with coal gas is about eight times the 
volame of the gas, but with producer gas about equal 
volumes of air and gas. Using coal gas, an engine gave 
80 h.p., but when worked with blast-furnace gas only 
67 h.p, or 16 per cent. less. On the other hand, 
where the amount of power used warrants the extra 
capital expenditure, it will be much cheaper to put down a 
producer plant with necessary purifying arrangements. 
gas-engine worked by Dowson gas plant will cost less 
than id. per horse-power hour, inclusive of all charges. 
With Mond's latest form of producer, 25:8 per cent. of the 
energy of bituminous coal can be converted into mechanical 
energy. А 25-b. p. Crossley тош gave 2,166 horse 
power hours per ton of fuel. And, generally speaking, 
with gas-engines of the best type, llb. coal consumed for 
making gas ehould give one horse-power hour. The special 
local circumstances of each case will always determine 
whether it is worth while to put down special producer 
plant. Generally in towns and for comparatively small 
powers it will not pay to do so.—E. M. | 


Answer to No. 340 (awarded 5s.).—The advantage of 
employing prepared gas for driving gas-engines, if not a 
mechanical one, is of the greatest importance at the present 
day—that is, of keeping down cost of production ; and 
for moderate-size installations perhaps the best-known 
lant for prodacing this special pas is the Dowson,” which 

been applied and successfully used for many years for 
various manufacturing processes, as well as driving gas- 
engines for power plants. Many electric lighting and 
power stations use this plant, and the fuel consumption 
unit of electrical energy generated will сон most 
vourably with the best results obtained in high-class 
steam-engine stations. The apparatus is also simple and 
compact, and occupies very little floor space. The gas is 
pone by passing a current of steam through a furnace 
eated with anthracite coal, and can be easily and simply 


great is 
the divergence between different cases, however, that each 


eontrolled to correspond to the amount of e required 
for use in engines of various powers, and is always 
ready to meet sudden calis for extra power. These 


gas plants are employed, “among other places," by 
the Midland Railway at Leicester, and by the Blackpool 
Tower Company for driving the engines which work 
machines for supplying about 4,000 incandescent lamps 
and 100 arc lamps, as well as supplying power to the 
hydraulic pumps actuating the lifts, the total horse-power 
being about 800. These plante are also used at Rugby 
School and by the Urban Counell of Leyton, which station 
contains also 700 h.p., and from tests made at this station 
as to the total fuel consumed it has been shown not to 
exceed 241. per unit of electricity generated, including 
coke used for raising the steam required for the jete. 

In the case where ordinary town gas is used, say costing 
3s. per 1,000 cubic feet, the working cost of a gas-engine 
indicating 20 h.p. exceeds the cost of а steam-engine of the 
same power. At Leicester, with four Crossley engines, 
each of 50 b.h.p, and two of 25 b.h.p, worked with 
Dowson gas, the total fuel consumption is at the 
highest 51. per Board of Trade unit generated; 
and at Halifax two engines, each of 60 b. h. p., drive 
dynamos and use 1°01]Ь, of anthracite p indicated horse- 
power hour and 1:92lb. per unit of electrical energy. 
Other instances go to show that the consumption of fuel 
in gas-engines with Dowson gas is much less then in the 
best type of steam-engine, and compared with ordinary 
town gas for power purposes, the cost of Dowson is from 
8d. to 10d. per 1,000 cubic feet used. The actual cost of 
the gas itself is only about 2d. per 1,000 cubic feet, but 
the volume required is four to five times as great as that 
required of ordinary coal gas to produce equal power in 
the engine cylinder. The cost of repairs and main- 
tenance of the gas plant of course varies with the 
aize, but for a plant supplying gas for producing 
from 100 ibp. to 500 J. h. p. is only from £7 to £14 
per annum, which is spent in the necessary renewal 
of firebars, hopper valve, and some of the brick lining 
of the furnace; also the coke in the scrubbers has to 
be renewed about once a year. Further, the cylinders and 
valves of engines worked by this gas require more frequent 
cleaning and attention, consequently the valves and ports of 
such engines should be constructed so as to allow of easy 
manipulation and inspection. 

Beyond the fact that this gas is corrosive and poisonous, 
and should not be permitted inside of any buildings, no 


. special knowledge is necessary, and an intelligent labourer 


can be given charge of a moderate-size plant.—K. 


A NEW BOLT FOR CONNECTING STORAGE-BATTERY 
LUGS. 


We have received from Messrs. W. O. Rooper and Robins, 
Stafford, their new price-list of Epstein storage batteries, in 
the manufacture of which they have been engaged for some 


ALLOY 


time. Special attention is drawn to Rooper’s patent connect- 


ing bolt, by the use of which it is claimed that any plate in 
any cell may be removed and replaced in a few minutes while 
the battery is at work, and without the employment of an 
overhead traveller. 
arrangement of this bolt, but it may 
tion, that each accumulator plate of the above firm's make has 


The accompanying illustrations show the 
added, in further explana- 
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a jaw formed on its lug, and through the suocessive connecting 
jm between cells is passed a lead-coated pin, spacing washers 

ing provided to keep the jaws in position, while the whole is 
tightened up by tho firm's patent nuts. The bolts, together 
with the patent nuts, are intended to displace connectors of the 
ordinary brass type, so as to prevent the inevitable corrosion 
which now takes place, with the oonsequent deposit of copper 
in the cells. Joints made in the manner described may, it is 


claimed, be left in strong acid and no trace of corrosion found 
on removal. 


CATALOGUES. . 


The Electrical Company, of Charing Cross road, have forwarded 
us the 1901 issues of their price lists Noe. 6 and 7. No 6 deals 
with the '' Luna” aro lamp carbons, which are so well known for 
their quality and uniformity. The catalogue also gives some par- 
ticulars of the *' Eos” carbons, specially made for the Luna” 
enclosed arc lamps both for alternating aod direct current working. 
List No. 7 deals with eafety-fuse cub-oute, fuse boarde, ceilinz 
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roses, and fuse wires. A large amount of space ie taken up with 
the various types of universal fuse blocks, and also with the non- 
interchangeable fuse plugs. The fuse plugs, which were designed 
by the Allgemeine Electricitáte Gesellschaft, are so arranged that 
it is nob possible to introduce a heavy fuse into a circuit wire for 
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a small current consumption. The fuse blocks for containing 
these non-interchangeable plugs can be obtained in a greab variety 
of forms, and are conveniently arranged for mounting on distri- 
bution boards, The larger fuses, more particularly designed for 


high-voltage work and large currente, are also to be obtained from 
this firm in a number of standard types, which are stocked in order 
to avoid delay. Amongst the novelties illustrated in the catalogue 
before us is the trolley fuse for bigh.tension working. The con- 
struction of theee can be seen from the two following illustrations, 
Fig. 1 shows the trolley disconnected. The obvious advantage of 
thie, of couree, is that in the event of the fuse getting out of order 
there is no riek attending the operation of repair. Fig. 2 shows 
the trolley fases connected up. 

M- sere. W. N. Brunton and Sons, of the Musselburgh Wire, 
Steel, and Galvanising Works. bave forwarded us some illustra- 
tions of their new Clincher cable grip, which they are шие нчы 
for supporting telephone and other cables. The arrangement made 
use of up to the present consiste of rawhide clips, which are 
strung on to the steel hawser which bears the weight of the cable. 
It is not easy with this arrangement to fix new sapporte if one of 
the rawbide clips breaks, and the mechanical stren of the cli 
leaves room for considerable improvement. In this res the 
Clincher cable grip, etandardised by the above firm, is superior. The 
book or rather the two hooks, which embrace the steel hawser, 
also act as a lock for the strap which passes round the cable. The 
form of these hooks is most ingenious, as it enables the strap to 
be adjus'e! in the first instance to “о desired tightness round 
the cable, after which it is firmly locked by the process of bringing 
the hooks up into the vertical position over the cable. The те 
of the cable then helps to bind the strap, so that any increared 
weight due to snow, etc., makes the fastening, if poesible, more 
secure. 

Correction.— In our notice of the Mackey’s Electric Lamp 
Company's list in last week's issue we stated that with bigh- 
efficiency lamps from 24 to 3 watts per candle the life will be more 
like from 200 to 300 hours.” Asa matter of fact, the average life 
of theee lamps is from 300 to 800 hours and we hasten to correct 
the above statement, which was inserted in error. 


NEW COMPANIES. 


us following companies have been registered during the last 
week : 

Middleton Electric Traction Company, Limited.—Capital, 
£100,000. Object: to carry on business as carriers of passen 
and goods, electrical engin ere, electricians, manufacturers of and 
dealers in rail, tram, electric, and other apparatus, etc. 

Herne Bay and Canterbury Light Railway Syndicate, Limited. 
Capital, £2,000. Object: to carry out contracts for making, 
purchasing, or working railways, tramways, telegraph and 
:elephone lines, electric and other lighting, equipment thereof 
with electric plant, etc. 

Jarman Bros, Sons, and Co., Limited,—Capital, £2,000 in 
£1 shares, Object: to acquire the business carried on at 23, 
Hither.green-gardens, Lewisham, Kent, by R. Fawsitt, H. J. 
Jarman, and W. T. Kuott, and to carry on the business of 
builders. contractors, plumbers, gasfitters, decorators, gas and 
electrical engineers, etc. 

George Jennings, Limited.—Capita!, £60,000. Object: to 
acquire the business carried оп by G. Н. Jennings and S. Jennings 
at 65, Palace-road, Lambeth, S.E., aud elsewhere as George 
Jennings, and to carry on the business of metal founders, workera 
and converters, mecbanical and electrical engineers, etc. 

James Hodgkinson, Limited. —Capital, £50,000. Object: to 
acquire tbe engineering and macbine works now carried on at 
West- street, Salford, Lancashire, by James Hodgkinson, together 
with the exclusive right to manufacture mechanical stokers, eteam 
generators, etc. А 

Fermey and Distsict Electricity Company, Limited.— 
Capital, £7,500, in EI shares. Object: to supply electricity in 
Fermoy, county Cork, and surrounding district, and to carry on the 
business of elect: icians, electrical and mechanical engineers, etc. 

Crowther and Co.'s Electrical Industries, Limited — Capital, 
£10 000. Object: to carry on and continue the business cf 
Crowther and Co. of Manchester and Liverpool, electrii al engi- 
neers and contractors, and to supply electric light and power 
plant, etc., and to carry on generally the business of an electrical 
engineering company. and to lay down and construcb all necessary 
works and appliances for the supply of electricity for the purposes 
of ligh*, beat, motive power, or otherwise. 


APPOINTMENTS VACANT. 


Eleotricoa] Engineer, Paisley Corporation, £250 per annum and 
quarters, Jan. 31. 

Assistant E:ectrical Enginoers, Keigbley Corporation, £2 2s, 

r week, Jan. 26. Devonport Corporation, £130 per annum, 

eb. 7. An assistant electrical engineer ds aleo required by 
Feb. 7. Full details in our advertisement columns. 

Assistant Mains Engineer, Manchester Corporation, £200 per 
annum, Feb. 5. 

Manager, tramways department, Ayr Corporation, £200 per 
annum, Feb. 2. 

Draughtsman, £2 10s., applications to be sent to Mr, R. A. 
Chattock, M.I. E E., city electrical engineer, Town Hall, Bradford. 

Outdoor Assistants, Easb Ham District Council, £150 per 
annum, Feb. 10. Full particulars in advertieement columns. 
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86 arc lamps, and ib has been decided to credib the electric lighting 
undertekin 
Hammersmith last year amoun 
oosb per unit amounted to 1:894, per unit. 
destructor in combination with the electricity supply works at 
Hammersmith. Ib is safe to calculate the calorific value of 20lb. 
of refuse as being equal to the calorific value of lib. of good 
steam coal, so thab 40,000 loads of refuse per annum will save 


FULHAM. 


At a special meeting of the Borough Counsil last evening the 
Lighting, Electric Lighting, and Dust Destructor Committee pre- 
sented a report stating that they had made arrangements for the 
switching on of the current by the Mayoress, to take place on 
сен ay, Feb. 13, 1901, at three o'clock, The report con- 

ues : 


We have considered reporte submitted by the consultin 
engineer and resident engineer as бо the number of men that will 
actually be required so soon as а supply of electrical energy ie 
commenced, and recommend that authority be given for the 
following list of staff and men to be employed—viz : Staff—R Е. 
Ferguson, chief engineer and manager ; Н. Н. E. Wood, superin- 
tendent of mains; G. T. Meek, superintendent of destructor ; 
R. W. Liddell, chief clerk ; E. Garside, J. Morris, and S. Sheppard, 
assistant engineers; G. A. Rowe, canvasser ; E. G. Hull, assistant 
clerk. Engine room three drivers at 388. week; three 
семи ab 35s. week; one water-softening attendant ab 

. per week; three switchboard abtendants ab 25e. per week. 
Destructor and boiler-house—three chargemen at 40s. per week ; 
12 stokers at 74d. per hour; six feeders ab 7d. per hour; one 
mechanical stoker attendant at 74d. per hour; one lad at 44d. per 
hour. Mains department—one carpenter ab 104d. per hour; one 
carpenter's mate ab 7d. per hour; one jointer ab 48s, per week ; 
one jointer's mate at 7d. e hour ; one plumber ab 46s. per week ; 
one plumber's mate at 7d. per hour ; one transformer attendant 
ab 35s. per week; one transformer assistant ab 30s, per week; one 
arc lamp trimmer аб 35s. per week; one arc lamp repairer ab 353. 
Pear E ; one meter fixer ab 32s, per week. Stores and weigh. 

ridge ho 


use—one storekeeper ab 30s, per week ; one weighbridge 


clerk ab 30s. per week ; one office boy ab 10s. per week. 

We have received the following report from the consulting 
engineer with ard to the combined refuse destructor, elec- 
tricity supply, disinfecting scheme, which we submit for the 
information of the Council— vis.: 

Gentlemen, — Ab the request of your chairman I beg to give you 
the following financial statement as to the present position and 


fature prospects of your combined refuse destructor, electricity 
supply, and disinfector scheme. I propose to consider each section 
ately in the first instance, and then 


of the combined scheme separ. 
1 to give you a statement of the probable ultimate net result. 
efuse 


that when the Fulham Vestry entered into this contract with 
the Horsfall Destructor Company, I urged thab one of the con- 
ditions of the contract should 1 

the Horsfall Destructor Company to work the destructor for six 


months after completion at a maximum oosb with respect to the 


number of workmen to be employed and the wages to be paid 
to them. My recommendation was adopted, and the contract 
between the Horsfall Destructor Company and the Vestry 
contains a clause to the effect that the contractors shall work 
the destructor for six months with a minimum staff consisting 


of a foreman at £3 per week, six feeders аб 35s. per week of 
The 
Vestry subsequently engaged a destructor superintendent at £180 
per annum, but as his duties are nob confined to looking after 


seven days, and 12 stokers at 35s. рег week of seven days. 


the destructor alone, but include supervision of the boilers for 
electric lighting purposes, I propose to charge two-tbirds—i.e , 
£120 per annum—to the destructor portion of the scheme and 
the remaining third of his salary to the electric lighting portion 
of the scheme. You have left 18 workmen ab 35s, per week each, 
or a total (including two-thirds of the salary of the destructor 
superintendent) of £1,758 per annum. I think that £100 of 
Mr. Ferguson's salary should be debited to the destructor 
account, bringing up the total cost of burning the refuse exclusive 
of depreciation, to £1,858 per annum. Last year the amount of 
refuse produced in the district was 35,000 loads, Four years ago 
ib wae 24,000 loads, Building operations in Fulham are very 
active, во that I propose to take 40,000 loads per annum as the 
amount of refuse that will have to be burnt by the destructor in 
1901. The destructor itself will easily deal with 45,000 loads per 
annum, Allowing 3d. per load for depreciation we have as the 
total working expenses of the destructor, exclusive of interes) 
and sinking fund on capital, an annual sum of £2,358 per annum. 
The present cost of removal of the refuse in barges amounts to 
ls. 114. per load, or £3,833 per annum for the disposal of 40,000 
loads a year. Mr. Ferguson informs me that he has already made 
arrangements with the local contractors bo remove the clinker at 
the ue of 64. per load. Referring again to the contract between 
the Horefall Destructor Company and the Vestry, I find another 
clause on which I rigidly insisted to the effect that the clinker 
shall not exceed 30 per cent. of the refuse, so that 40,000 loads of 
refuse will produce 12,000 loads of clinker, giving the Council a 
revenue of £300 per annum. The present cost of refuse removal 
by barges is le. 114. per load, во that 40 000 loads per annum 
amounts to £3 833. Thus we have the following figures as a 
sammary of the resulta to be obtained from the destructor portion 
of the scheme: Preeent cost of disposing of 40,000 loads of refase 
per annum ab ls. lid. per load, £3,833; value of clinker at 6d. 
per load for 12,000 loads, E300 total, £4,133. Wages and salaries, 
£1 858 ; depreciation, £500 —total, £2,358. Neb profit on destructor 
alone, £1,775. 
` Electric Lighting.—The planb ab the electric lighting station is 
estimated to prodace 500,000 unite per annum for private lighting 
and 120,000 unita per annum for public lightiog . 
so that the total probable outpub of the central station will amount 
to 620,000 unite per annum. Аб present there have been erected 


ructor.—I do nob know whether it is within the 
knowledge of the committee—but in any event it is a fact— 


be an undertaking on the part of 
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per annum. The output at 
to 891,301 unite, and the total 
There is no refuse 


with £20 per lamp 


the Coancil 2,000 tons of coal per annum. From what I have 


just written it is clear that I am making an error well on the 
safe side when I assume tha* if there were no refuse destructor ab 


Fulham, the 620,000 units per annum above mentioned could be 
ea*ily produced at 24d. per unit, which is more than 25 per cenb. 
more than the созо of production ab Hammersmith. e have, 
therefore, the following figures for the electricity supply scheme: 
working expenses— 62^ 000 units per annum аб 2jd., £6,458 ; 
revenue —500 000 units at 5d. per unit. £10,416; 86 public arc 
lamps ab £20 per lamp per annum, £1 720; 2,000 tons of coal ab 
16s, (saved by burning refuse) £1,600—total, £13,736. Total 
probable neb profit on electric lighting, £7,278. 

Disinfector. —The present cost to the Council of disinfecbing 
amounts to about £1,000 per annum. The cost when the new 
disinfector is in operation cannot, I think, exceed £500 per 
annum, so that the net probable profit on the disinfector portion 
of the scheme amounts to £500 per annum. 

Final Financial Statement of Combined Scheme, —It is impossible 
for me to eay what the total capital outlay on the sent com- 
bined scheme will amount to. I think, however, that £130,000 
represents an outside figure. Interest and sinking fund tcgether 
will amount to 54 per cent. per annum at the outside if, as I 
presume, the capital has been borrowed for 42 years, as in the case 
of other London local authorities. Five and.a quarter cent. 
on £130 000 amounts to £6,825 per annum, so that we have the 
following statement as a final and by no means an optimistic 
estimate of the ultimate resulte that may fairly be from 
the combined scheme when your central station is working at full 
output: interesb and sinking fund at 54 per cent. on £130,000, 
£6 825 ; profit on destruotor, £1,775; profit on electric lighting, 
£7,278; profiton disinfector, £500 - total, £9,553. Total neb probable 
profit, £2,728. The following figures show the net profit earned after 
covering all charges and providing interest and einking fund by all 
the London local authorities last year who have erected electricity 
supply works: Hammersmith, £1,615 ; Hampstead, £9,357 ; np 
ton, £381; Shoreditch, £2 331; Sb. Pancras, £6,842. It would 
indeed be singular if your undertaking were to prove the only 
municipal electricity supply undertaking in London thab could 
not earn a profit in relief of the local rates. I must nob be 
understood to say that the resulte I have explained will necessarily 
be obtained during the first year of working. But I have no 
hesitation in saying they will be equalled, if not surpassed, as 
soon as your undertaking is working at fall output. —I am, gentle- 
men, yours faithfully, (Signed) Е. Н Mzpuvunsr. 


The consulting engineer submibted the following report: '' 
have to reporb thao since your last meeting the final batch of 
cables for laying have been tested by me at Prescot, and that 
these have been dispatched to Fulham. They will be drawn into 
the ducte abd once." The resident engineer reported that since the 
lasb meeting applications equivalent to 438 8 c.p. lamps had been 


‘received, making the total applications 127 in number, equivalent 


to 10,529 8-0. p. lamps. The resident engineer reported that during 
the fortnight ended Jan. 14, 1901, 1,076 loads of refuse had been 
destroyed, and that 255 loads of clinker had been sold. We have 
received the resignation, to take effect as and from the 26bh inst., 
of Mr. E. Garside, one of the assistant engineers, which we have 
accepted. We have instructed the clerk бо at once issue advertise- 
ments in the techoical papers inviting applications for the position, 
and recommend that as the matter is one of great urgency such 
applications be referred to us with power to make the appoint. 
ment. We have considered the tenders received for the supply of 
stores and materials to the electric light station up to March 25 
next, and recommend that the following be accepted—viz., 
(Section 1) C. C. Wakefield and Co., oils; (1) Middleton Broe., 
sandries ; (2) United Asbestos Company; (3) and (4) J. Kaox and 
Co.; (5) and (6) General Electric Company ; (7) Electric and General 
Contracting Company ; (8) General Electric Company ; (9) Electric 
and General Contracting Company; (10) General Electric Com- 
pany ; 1!) and (12) Electric and General Contracting Compeny ; 
(13) S. Z de Ferranti, Limited; (14) Ganeral Electric Company; 
(15) no tenders; (16) and (17) Chas. Straker and Sone, Limited, 
59, Bishopsgate-avenue. A diepute having arisen between the 
consulting engineer and the Horsfall Destructor Syndicate with 
ard to the claim made by the latter for extras in connection 
with the building of the retaining walls of. the inclined roadway, 
and also with regard to the allowance made for extra excavations 
for the foundations, we have appointed a sub committee, consist- 
ing of our chairman, vice-chairman, and Councillors Avern, 
Cooney, and Steel, to consider the matter, and recommend that 
they be empowered to call in expert evidence if they consider it 
neoessary. We recommend that the agreement with Measrs. E. 
Green and Sons for two yearly examinations, one external and one 
internal, of their economiser fixed at the destructor, Towumead- 
road, and for insurance against explosion for the sum of £1,000 in 
consideration of payment to them of £5. 104. per annum, be sealed. 
Io reply to the Council's offer to supply the Fulham Guardians 
with current аб 32d. per unit for 50,000 unite per annum, made in 
accordance with the resolution of the Council, dated Nov. 21, 
1900, we have received һе following communication from their 
clerk—viz.: “I am directed by the of Guardians of tbis 
parish to acknowledge the receipt of your letter of the 7th inst., 
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offering to supply them with electric energy at 3jd. unib. 
The Guardians desire me to state that they are так алач: 
to do whatever can be proved to be in the intereste of 
the ratepayers of Fulham. They have necessarily to incur 
considerable expense in providing new boilers, chimney shaft, 
etc., for heating and power purposes ab the infirmary, and they 
find that by а judicious further expenditure of capital they would 
be in & position nob only to light the building by electricity with. 
out additional cost. but, further, to somewhat reduce the annual 
repayment of the loan, with interest, which would be raised to 
defray the coet of the alterations for heating purposes alone oub 
of the saving which would be effected by dispensing with gas for 
lightiog purposes. If, however, the Council can prove that the 
intereste of the ауе» would be more effectively served by the 
Guardians becoming their customers, they (the Guardians) would 
have pleasure in doing so. In the event of their becoming 
customers of the Council, they would seek no preferential rate for 
the supply of electric current, as it appears to them to be immate- 
rial whether they are charged at the same rate as other customers, 
or nothing. I have, therefore, to ү that the Guardians may 
be furnished as early as possible with the statement, which your 
Electric Lighting Committee undertook to supply, containing such 
facte and figures as will enable them bo decide what action they 
shall take in the matter. 

The consulting engineer, in aecordance with our instructions, 
submitted a report, of which the following is a copy: ''You 
instructed me at your last poeti d to reporb to you as to why, in 
my opinion, the Guardians should generate their own power for 
electric lighting the union, rather than take a supply from the 
Council's mains, In my report to the Guardians р have shown 
them why it is cheaper for them to generate their own power, 


looking ab the matter from their own point of view as a separate 
department of the borough. From the ratepayers’ point of view 


it also is more economical for them to pub down their own plant, 
as the following figures show : 


Cost to Ratepayers if Supply їз taken from Central Station. 


50,000 unite ab 24d. a unit ........ ....... FFC ~ E521 
Interest and sinking fund on £11,800 at 54 per cent. ....... ~ 619 
1,140 

Less proportion of coal saved by destructor ..................... 199 
1,011 

711 

Difference in favour of union putting down ite own plant... £300 


Cost to Ratepayers if Supply Generated on Premises of Union. 
50,000 unite ad 2d, a unit "€ £417 
Interest and sinking fund on £4,200 at 7 per cent. .... ...... 294 


£711 


In the above the capital charge of £11,800 is one eleventh (this 
being the proportion of the plant that would have to be set aside 
for supplying the union) of the capital being expended ab the 
central station and on mains. Ib may be urged that the mains 
Bhould not be included, but I have done во, во as to allow for the 
extra on other mains, sub.etations, etc., that would be required 
if a supply were given to the union from the central station, but 
which is difficult bo estimate at present. One-eleventh of the 
present outlay on mains may be taken as very approximately 
equal to this extra that would have to be incurred. The capital 
charge of £4,200 is the amount included in my report to the Guar- 
dians for plant, etc., for lighting only, but does not, of course, 
include the cost of wiring the buildings. Ib should be observed 
thab the rate of interesb on the Guardians’ side is 7 per cent. and 
on tbe Council's side 54 per cent." 

We have also considered a reference from the Law and Parlia- 
mentary Commibbee, forwarding а reporb of the solicitor to the 
effect that if the Council made application to the Board of Trade 
for a license to supply the Guardians ab a preferential rate, ib 
would probably be nob entertained, and recommend that the 
5 contained in the above reports be forwarded to the 

uardians. 


LEGAL INTELLIGENCE. 


FACTORY INSPECTOR v. THE BLACKHEATH AND 
GREENWICH DISTRICT ELECTRIC LIGHT COMPANY. 


The Protection of Switehboards. 


On Friday last, before Mr. Kennedy, ab the Greenwich Police 
Court, the Blackheath and Greenwich District Electric Lighting 
Company, Limited, were summoned by Mr. Joseph Owner, an 
inspector of factories, for that ab their works, situate at River- 
terrace, Bast Greenwich, a person named Arthur Robinson was 
killed in consequence of their having neglected to secure by 
fencing certain dangerous machinery, and further, with having 
failed to register an accident within one week of the occurrence. 
The man Robineon referred to was killed on Oct, 22 by an electric 
shock while doing some work at a switchboard on the company’s 
3 and the jury ab the inquest found that he had met his 

eath through lack of proper supervision on the pert of the 
сошрёпу. 

Mr. Gray was counsel for the Treasury, and Mr. Wontner 
appeared for the defendante. 

Mr. Gray said that Robinson was employed in putting a hand. 


P 
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rail round the switchboard ; he had taken one bolt out of the 
board, and while working at another he put his right hand against 
а bar, the result being instant death. This was the second death 
with this switchboard The suit was brought under Section 5, 
Sub-Section 3, of the Factory Act, 1878, as amended by Section 6, 
Sub-Section 2 of the Act, 1891, which set out that all dangerous 
parte of machinery should either be securely fenced, or in such а 
position or of such construction as to be as rafe to everyone as if 
securely fenced. He (Mr. Gray) contended that all he had to do 
was to bring the caee within that section. 

Mr. Wontner submitted that the Act was not intended bo protect 
skilled persons working upon machinery, and this switchboard 
was оп а raised gallery, to which no one was admitted but those 
who had to work it. The railing which Robinson was engaged 
in fixing was an additional precaution, and in touching the switch- 
board when he did he acted in di - obedience to orders. He had 
been told, too, of the danger. The company were most anxious 
that everything that could be done should be done, and had taken 
steps to see that ib was so. 

Photographs and a model of the switchboard were produced, 
and Mr. Joseph Owner was examined as to ite construction. He 
admitted that after the first accident the handles had been raised 
some 14in. 

Prof. Boys, consulting electrical engineer, said that a switch. 
board, if dangerous, could, in his opinion, be properly called a 
dangerous part of the machinery of an electric lighting station. 
It was quite feasible to protect a switchboard, and not ab all 
5 that highly-charged metal should be exposed all over ite 
ace. 

Mr. James Swinburno, a vice-president of the Institution of 
Electrical Engineers, said precautions, such as having the board 
in an isolated part of the building, having it railed in, providing 
indiarubber mate, and warning people nob to go near it, ought to 
be taken. But the switchboard itself had to be made safe, and in 
СОШЕ' that there was no difficulty. He did not think that а 
switchboard such as this was safe even to a skilled person, and 
even the most skilled had moments of inadvertence. 

By Mr. Wontner: This switchboard was nob ааг раса 
the faulb was very general in switchboards. ith the dies 
9in. from the ground persons passing should be safe, bub it should 
be so made that the operator could work it in safety. 

Mr, Gray: The switchboard was ordinarily safe, but dangerous 
to those working it. 

The summons was adjourned for a fortnight. 


CLAIM FOR DAMAGES. 


Ab the Brentford County Court recently, before his Honour 
J айке Bagshawe, Q.C., Mesers. Salmon and King, of 8, Cowley- 
road, Brixton, sued the London United Tramway Company, of 
High -· road. Chiswick, for £3. 19s. 9d.. damages бо a brake and 
lamp. Mr. Roes was for the plaintiff and Mr. Randolph for the 
defendant. 

Mr. Salmon, one of the plaintiffs, deposed that on Sunday, 
May 25, about four o'clock in the afternoon, he was in charge of 
one of his four-horse brakes, which was driven by Thomas Challen, 
and was proceeding from Kew to Richmond along the Kew-road. 
He had lamps fixed on each side. Near Kew corner the road was 
very narrow, and, when at this point, he stopped on the off side of 
the road, at the requesb of a passenger who wisbed to alight. 
When about to restart a tram was seen approaching at the 
ordinary pace, and the driver did not therefore, move. Another 
reason why the brake went to the off side was because a trap was 
drawn up on the near side, and therefore right in the way. 
Witness called to the tram driver to go steadily, as there was поб 
too much room, bub the driver did not do anything to check his 
pace, and the car struck the near side dickey of the brake, tearing 
part of it away, and smashing the off-side lamp. He spoke to the 
driver of the tram, who said that he did nob understand the road, 
as it, was the first time he had driven on it. He had had his brake 
repaired, and he had sued for nothing but the coat of the repairs. 

Cross.examined : He saw no brake ahead of his, nor did he see 
the tram back to let one go past, or for any other purpose. From 
the time he first saw the tram till the collision it did not back. 
His brake was perfectly stationary the whole of the time. He 
pulled up on the near side bccause the passenger, who was lame, 
asked bim. He denied that his horses moved ab all as the tram 
came. 

Re-examined : He could not back a four-horse coach. 

His Honour: Then I think these brakes are a public nuisance. 

Mr. Ross: If your Honour says that, the Coaching Club would 
have to close. 

Corroborative evidence was given, and several witnesses having 
been called in support of the defendant company, 

His Honour, without calling on the plaintiff to reply, said he 
considered plaintiff had a right to pull to the off side for a legiti- 
mate purpose. There was no evidence that the plaintiff's pulling 
over was so sudden that the driver of the car could nob see it. 
There was a clear amount of evidence for the plaintiff that the 
driver of the tram was wrong iu nob pulling up. He gave judg- 
meno for the plaintiff for the amount claimed, with costa. 


ACTION AGAINST THE BRADFORD TRAMWAYS COMPANY. 


A dual action against the Bradford Tramways and Omnibus 
Company, Limited, was heard on Tuesday by his Honour J udge 
Bompas, Q.C., at the Bradford County Court. Messrs. T. and J. 
Smith, carriers and carting agente, Bower- street, Bradford, 
claimed £165. 98. 5d, in respect of damages used to a lurry and 
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harness, and of wages paid for а driver. Mr. Thomas Smith, а 
member of the firm named, also claimed £30 for personal injuries. 

Mr. Walter Beverley appeared for the plaintiffs, and the 
defendante were represented by Mr. Alex. Neill. 

Mr. Beverley stated that Thomas Smith was driving an empty 
lurry on the Wakefield and Bradford road on Nov. 30, 1899, аб 
10.30 p.m. He was driving in the direction of Bradford. When 
іп Tong-street, Dudley Hill, he suddenly saw in front of him an 
approaching tramway engine. The night was a bazy one, and he 
did поб see the engine until іб was close upon him. He did his 
best to get out of the way, but was unable to do so, and the 
engine struck the right side of the lurry. The result wae that 
the plaintiff was thrown on to the causeway, and so seriously 
injured that he was confined to the house for six weeks. The 
negligence complained of consisted of travelling ab too high a 
8 , having regard to the hazy condition of the night and of the 
fact that the was under repair, and of no bell being sounded 
or any warning given of the approach of the engine. 

For the defence, Mr. Nei contended that there had been no 
negligence on the parb of the defendants or their servants, The 
tramway engineer could not turn to the right or left, bub on the 
fron of it were three large headlights, which could easily be seen. 
Anyone using the tramlines should do во with care. The plaintiff 
knew the road well, knew that ib was under repair, and also that 
tramcars were frequently passing. 

Several witnesses were called on both sides, and at the con- 
clusion of the case his Honour gave judgment for the plaintiffs, 
awarding £25 damages to Mr. Thomas Smith, and £10. 10s. 
damages to the firm, with costs, 


COMPANIES’ MEETINGS AND REPORTS. 


NERNST ELECTRIC LIGHT. 


The adjourned ordinary general meeting of this Company was 
held last Friday at the Westminster Palace Hotel, Sir Henry C. 
Mance (chairman) реч. The proceedings lasted something 
like 24 hours, and throughout were of an uproarious character. 

The Chairman having called upon Mr. B. M. Drake to resume 
the discussion, 

Mr. Drake referred to the charges brought against him by Mr. 
B. Zusman, and to his reply which had already been circulated. 
He had a suggestion to make which he felt sure could nob fail to 
commend iteelf to all the shareholders as well as to Mr. Zusman— 
viz. that the issues between them should be submitted to the 
impartial decision of à gentleman eminent alike as a lawyer and 
as а stabeaman, and by whose decision he was sure all the share- 
holders would be prepared to abide. That gentleman was the 
Right Hon. Mr. Asquith, Q.C., M.P., who would be asked to give 
his finding upon each of the issues raised after hearing evidence 
and counsel on behalf of Mr. Zusman and himself. He (Mr. 
Drake) undertook that in the event of Mr. Aequith deciding that 
on the whole he had been unable to answer to his satisfaction the 

brought against bim, he would pay the whole of Mr. 
Zusman’s costs ; but, on the other hand, if Mr. Aequith held him 
(Mr. Drake) to be successful, he would not ask Mr Zusman to pay 
а single penny of his (Mr. Drake's) costs. He was exceedingly 
anxious to clear his reputation, and if this course were adopted 
the matter could be settled in a short time. If the matter were 
fought oub in the High Courts the Company's intereste might 
suffer, апа therefore he thought his proposal would meeb with 
general approval. He undertook to retire from the Board if the 
charges were substantiated against him, but Mr. Zusman must 
give a similar undertaking in the event of hie failing to make out 
is case. If Mr. Asquith were unable to act, he would suggest the 
name of Sir Robert Reid, Q.C., M.P. 

Mr. Zusman absolutely refused to agree to any such proposal, 
The issues between Mr. Drake and himself were nob of a personal 
character, and in bringing these charges againat Mr. Drake he had 
the intereste of the Company solely at heart. 

Mr. J. G. Dalzell then moved an amendment to the effecb that 
the meeting intimated their desire that Mr. Drake's proposal 
should be adopted. 

Mr. J. d. Fort seconded, and a long and heated discussion took 

lace, the majority of the speakers holding the view that although 

r. Asquith might be able to give bis opinion on a purely legal 
technicality, he was nob the proper person to say whether the 
роо on the Board were competent to conduct the rs gate 

usiness. Other speakers described the proposal as a trick, and 
condemned the Board for allowing such a suggestion to be made, 

Mr. Zusman said it was a brick to shub his mouth.” 

In the reeult the amendment was lost by 20 votes to 17. 

Mr. Drake then read a lengthy statement in reply to the 
various allegations of Mr. Zusman, in the courae of which he said 
that he was p by Mr. Zusman to join the Board, who ab 
that time was full of praise for the lamp. He himself saw the 
lamp, and formed a very favourable opinion of the possibilities of 
the invention. He was mainly influenced by the facb that the 
Allgemeine Company, Westinghouse, and Ganz and Co. had 
already шше: the rights for the resb of the world. He had 
always had the one object in view—namely, to build up а sound 
lamp industry, and to put their Company on a dividend-earning 
basis as speedily as possible. Immediately the Company was 
issued the directors realised that the Company would have con- 
siderable difficulty in acquiring the English rights. Ib was pro- 
ке се thab he (Mr. Drake) should be elected sole managing 

i instead of having two. His colleagues would confirm 


that in accepting thab post ib was on the clear understanding that 
he could only devote a portion of his time to the work, but that 
he would undertake for them the organisation of the business. 
The businees now was advancing most satisfactorily, and he could 
nob believe that the shareholders, on account of the charges made 
against him, would allow the present organisation to be upset. 
With regard to the charge that he had brought about Prof. 
Nernst's resignation by hie personal tacblessness, that statement 
had been flatly contradicted by the professor himself, and at the 
present moment the professor was on the best of terms with 
him and his co directors. Mr. Drake then went on to reply 
ad length to the other charges made by Mr. Zusman, the 
texb of which wae given in his circular issued a short 
time ago. Dealing with the allegation in respect of his 
interest in the Resistance Company, Mr. Drake remarked бћаб 
his holding in the Nernst Company was upwards of 6,000 shares, 
and in the Heating Company some 250 shares, so that they would 
hardly believe that he would. favour the latter ab the expense of 
the Nernst Company. 

Mr. Zusman then proceeded to deal with the statements of Mr, 
Drake as set forth in that gentleman’s circular. Mr. Drake had 
within the last few days circulated а copy of a letter from Prof. 
Nernet, stating that he was completely satisfied with the lamp as 
now produced to him. He (Mr. Zusman) was deeply sorry thab 
Prof. Nernst should have thought fib to put his pen bo paper in 
that fashion, but he believed a great deal of pressure had been 
brought to bear upon the professor to induce him to do this, as 
well as to lodge his proxy in favour of the Board. Mr. Drake had 
told them that day that at the time he was approached by him 
with a view to his becoming managing director of the Company he 

uaranteed that the Company would obtain the British rights. 
That was absolutely untrue, and it was impossible for him to give 
him any such guarantee. 

Mr. Drake: You did nob guarantee ; you said we should have 
them without doubt. 

Mr. Zusman said that it was impossible for him to say thab. 
The speaker then dealt with his statement at the previous meeting 
that Mr. Drake had not exerted all his efforts to secure firms to 
tender for the ORAN amp рано and to prove this he quobed 
a letter which had been dictated by the works manager to a typisb 
in the office, remarking that there was no doubb ib was ай the 
insbance of the managing director, 

Mr. Drake repudiated all knowledge of апу such letter, and 
Mr. Sheppard, the works manager, corroborated bie statement. 

Mr. Zusman, referring to the attitude of Prof. Nernst, said he 
was deeply distressed to find that such a distinguished man 
should be made a tool of by desperate men. Despite tremendous 
efforts put forward by the in sending out two lots of proxies, 
and also forme for cancellation of proxies given to Mr. Cobn and 
himself, and despite all the daily literature poured forth by them, 
they had, apart from Prof. Nernst's and their own holdings and 
those of their immediate friends and dependents, only managed to 
secure а miserable 20,000 shares out of а totel in the hands of 
unbiassed shareholders of 250,000. 

The Chairman: We have got nearly 100 000 shares. 

Mr. Zusman : I am speaking apart from the holdings of the 
directors and their friends. 

The Chairman said, with regard to the position of Prof. Nernst, 
Mr. Zasman must be aware that that gentleman's complaint arose 
from bbe misapprehension that the Company had the German 
patents for the Resistance Companys heaters. Mr. Zusman had 
posed as an honest, hard-working, energetic director. He had 
claimed unrestricted access to the books, and taken copies of 
documents, in order that he might do his duty, as he said, to the 
shareholders—and very properly —but was it doing his duty to the 
shareholders on discovering. as he thought, that irregularities 
existed, iustead of coming to the Board and getting them pub 
right, keeping them up his sleeve for monthe, and then bringing 
them forward at & general meeting? With regard to Mr. Zusman's 
amendment, proposed ab the last meeting, ib was really not an 
amendment аб all, but simply-a negative to the resolution for the 


‘adoption of the report and accounts, and he would, therefore, 


now pub the original motion. 

The motion was then put, and declared carried by 30 votes to 11. 

Mr. Zusman demanded a poll, which was later declared as 
follows : in favour of the resolution for the adoption of the report 
and accounts, 120,766 shares ; against, 46,871. 

Mr. Dolbey suggested that ib might be a way out of the diffi- 
culty if both Mr. Drake and Mr. Zusman retired from the Board. 

Mr. Wigan was convinced that it would be a serious calamity 
for the Company to get rid of Mr. Drake. 

The suggestion was dropped. 

Sir Henry Mance, the retiring director, having been re-elected, 

Mr. E. Hoss proposed the a ee mend of Mr. J. Н. H. Duncan, 
the late chairman of the New Sunlight Incandescent Company, to 
the Board as an additional director. The firm of Messrs. Japhet, 
of whicb he (Mr. Hess) was a member, represented nearly 100,000 
анге, and ib was their desire to have a representative on the 


Mr. J. L. Reed seconded, but owing to considerable opposition 
on the part of some of the shareholders, Mr. Hess withdrew the 
motion, 'The poll having been taken and declared as above, the 
proceedings terminated. 


. METROPOLITAN RAILWAY. 


The report of the directors states that the total receipbe for the 
half-year ended Dec, 31, 1900 (deducting the Company’s proportion 
of the revenue of the City lines and extensions), have been 


£422,450 and the expenses £212,461, leaving a profit of £209 997. 


The receipts show a decrease of £12,316, and the ex an 
increase of £13,312, as compared with the Sore Don ok half-year 
. of 1899. In Jaly last the Central London lway commenced 
working, charging the low fare of 2d. between Shepherd's Bush 
and the City. a distance of 64 miles, and this competition has v 
seriously affected the receipts on the Circle and Hammersmi 
and City lines, Certain changes in the working have been made, 
and others are under consideration with a view to economies 
being effected which, it is hoped, will mitigate the result of 
this competition without impairing the efficiency of the under- 
taking. The traffic on the northern lines continues to show steady 
and eatiefactory development. The working of the half year has 
again been prejudicially affected by the very high prices of coal 
and other materiale, to which cause the increase in the expenses 
is mainly due. The ned revenue account, after providing for the 
interest upon the debenture stocks and other fixed charges, shows 
a balance of £167,045, which will suffice for the dividends upon 
the preference and guaranteed stocks, and leave a sum of £92,281 
available for dividend upon the ordinary stock. The directors 
accordingly recommend tba* а dividend be declared upon the 
ordinary stock for the half-year ab the rate of £2. 10e. per cent. 
per annum, and to carry forward the balance of £20,633 to the 
next half year's accounte. The Surplus Lands Committee announce 
that the dividend on the surplus lande stock for the past half-year 
will be at the rate of £2. 15s. per cent. per annum. The pro- 
prietors are aware thab experiments have for some time been 
going on with the object of proving the adaptability of electrical 
traction to meet the requirements of the traffic of the railway, 
and in Augast last the Electrical Traction Joint Committee 
appointed by the Boards of the Metropolitan and Dietrict Rail- 
way Companies invited leading electrical traction firms to submit 
proposals for working the Inner Circle by electricity. Nine pro 
posals or tenders have beea received and repo upon. The 
committee, however, before coming to any definite decisiun, have 
requested the engineers, Sir W. H. Preece, K.C.B., and Mr. 
Thomas Parker, to make a thorough examination of the syatem 
proposed by one of the firms, which appears to possess special 
advantages both as regards cost of conatruction and working. 
Should this examination prove satisfactory, and the report of the 
engineers be favourable, the directors believe the proprietors will 
have no cause to regret the delay that has taken place in the 
application of electricity to the working of their system. Resolutions 
will be submitted ab the special meeting providing for the creation 
of the capital authorised to be raised by the Metropolitan Railway 
Acts, 1881 апа 1882, and bhe exercise of the borrowing powers 
conferred by those Acte. The Board anticipate that these 
powers, with those now available, will be sufficient to provide the 
necessary funds for liquidating the debit to the capital account, 
and for the iostallation of electrical traction on the railway. 
The following Bills have been deposited for the next session of 
Parliament, and will be eubmitted for approval st the special 
general meeting which will follow the half-yearly meeting : A Bill 
to confer further powers upon the Metropolitan Railway Company 
in relation to their own undertaking, and upon that Company and 
the Harrow and Uxbridge Railway Company, in relation to tbe 
Harrow and Uxbridge Railway, to revive and extend the powers 
for the prrchase of land and the completion of certain authorised 
1 and wor ke by the two companies, and for other F ; 
and a Bill for authorising the sale of the undertakings of the East 
and Weed Junction, the Eveeham, Redditch, and Stratford-upon- 
Avon Junction, and the Stratford.upon-Avon, Towcester, and 
Midland Junction Railway Companies. Several Bills have been 
deposited affecting the interests of the Company, principally for 
electrical underground railways in London, which will receive the 
watchful attention of the Board. 


DIRECT UNITED STATES CABLE. 


The balf-year's revenue, afverdedacting oat payments, amounted 
to £50,533, as compared with £56,800 for the corresponding period 
of 1899, showing a difference of £6,266 against the half-year under 
review. The working and other expenses for the same period, 
including income tax, but exclusive of cost of cable repairs, 
amounted to £20,826, leaving a balance of £29,707 as the net profit, 
making, with £3,761 brought forward from the previous half year, 
a total of £33,468. For the corresponding period of 1899 the 
working expenses and other payments amounted to £20 410. 
Interim dividends of 32. per share for the quarter ended Sept. 30, 
1900, and of 3s. per share for the quarter ended Dec. 31, 1901, 
together amounting to £18,213, have been declared, and after 
setting aside £10,000 to the reserve fund account, the balance of 
£5,255 on the revenue account has been carried forward. The 
reserve fund acoount has been debited with £2 500 for cost of cable 
repaire, and after being credited with interest on the investments 
and amount set aside from revenue, the balance of the reserve 
fund account taking the investments ab cost price, now amounts 
to £433,105. — Financial News. 


EASTERN TELEGRAPH. 


The directors in their report for the half-year ended Sept. 30, 
1900, state that the revenue for the period amounted to £642,145. 
17е. 10d., from which are deducted £131,862. 13s. 8d. for tho 
ordinary expenses, amd £45,582. 0s. 4d. for ex iture relating to 
repairs and renewais of cables, etc., during the half-year. ter 
providing £6,572. ls. 4d. for depreciation of spare cables, and 
£10,526. 10s. 2d. for income tax, there remains a balance of 


a 
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from the ager ps пач yoat, making a total available balance of 


£449,527. 9a. 10d. From this balance there has been : interest 
on mcrtgage debenture stock, £27,275. 0e. 7d.: dividends on 
preference stock, £31,319. 19s. 4d.; two interim dividends of 
14 per cent. each on the ordinary stock, £100,000 - total, £158,694. 
19а. 114. After carrying £10,000 to the reserve fund for maintenance 
ships, and £250,000 to bho reserve fund, there remains 
a balance of £30,932 9. lid., which is carried forward to the nerd 
account. The revenue includes £23,225. 5s. 8d. dividends for the 
half year upon the Company's iovestmente in other telegraph 
companies. The large sum to reserve is to provide for the 
payment of certain of the instalments on account of cables now 
being laid by this Company between Great Britain, the and 
Mauritias, which in conjunction with the cables und en by 
the Eastern Extension, Australasia, and China Telegraph Com. 
pany, will form the new through route between Great Britain and 
Australasia. One of the cables above referred to— viz , that from 
Porthcurnow, in Cornwall, to Madeira—has been lately opened for 
traffic, and the Madeira -St. Vincent section is in course of 

laid. When this section is completed, the third route to Sou 
Africa will be materially strengthened. Of the three routes, 
one is triplicated as far as Aden, and the other two, in con- 
jonction with the cables of the Western Telegraph Company. 
will be triplicated as far as St. Vincent. he tariff to 
South Africa was reduced from 4s. to За. 6d. per word 
on the lab inst. The standard revenue fixed by the Cape- 
Australian cable agreement, for regulating the Australasian i 
having bean main , further reductions were he into 
force on the let inst. for telegrams ex with South Australia, 
Western Australia, and Tasmania, as follows : 33. 6d. per word for 
ordin telegrame, 2e. 6d. per word for Government telegrams. 
Since thab date the Government of New South Wales has accepted 
the ent, and mess exchanged with that State will, 
therefore, be entitled to similar reductions on and after Feb. 1 
next. Iv having been found necessary, from time to time, to 
nominate directors of this on of associated com- 
panies, the shareholdere will be aeked to amend the articles by 
passing the resolution set forth in the annexed notice convening 
an extraordinary general meeting to be held immediately after the 
ordinary general meeting. 


CONTRACTS FOR ELECTRICAL SUPPLIES. 


CONTRACTS OPEN 


Eooles.—The Corporation invite tenders for 4 40-kw. steam 
alternator. Tenders by 28tb inst. 

Bournemouth. —The Town Council invite tenders for 42 electric 
cars. Tenders by March 2. Details in our advertisement columns, 

Mortlake.—The Barnes Urban Districb Council invite tenders 
i "ш their electricity works at Mortlake. Tenders by 

eb. 11. 

Edinburgh.—The Co 
dynamo. Tenders by 
columne. 

Aberdeen.—Tho Electric Lighting Committee invite tenders for 
surface condensers, air and circulating pumps. Tenders by Feb. 8. 
Details in our advertisement columns, 

Southend-on-Sea.—The Corporation invite tenders for four 
electric motorcars for the pier electrical tramway. Tenders by 
Feb. 6. Details in our advertisement columns. 

Edinburgh.—The Corporation invite tenders for the electric 
lighting installation ab the public baths, Portobello. Tenders by 
Feb. 6. Details in our advertisement columns. 

Aberdeen.—The Tramway Committee invite tenders for the 
electrical equipment of their bathing station route. Tenders by 
Feb. 13. Details in our advertisement columns. 

Oldham.—The Electricity Committee invite tenders for supply, 
delivery, and erection of engines and dynamos. Tenders by 
Jan. 29. Details in our advertisement columns. . . 

Great Yarmeuth.—Tbhe Town Council invite tenders for the 
supply of 800 tone, or thereabouts, of steel girder tramway rails 
of from 80lb. to 9016, per yard. Tenders by Feb. 6. 

Brighton.— The Council invite tenders for the overhead trolley 
construction апа equipment on the whole of the tramway routes. 
Tenders by Feb. 14. Details in our advertisement columns. 

Wigan.—The Electric Light and Tramways Committee invite 
tenders for dynamos, Korting condensers, switchboards, etc. 
Tenders by Feb 2. Full details in our advertisement columns. 

Bradford. The Tramways Committee of the Corporation invite 
tenders for the complete electrical overhead equipment of over 
five miles of tramway. Tenders by Feb. 2. Details in our adver- 
disement columns. 

Battersea.— The Council invite tenders for the supply of 
ordinary and prepayment electricity meters, in accordance with 
specification No. 10. Tenders by Feb. 1, 1901. Details in our 
advertisement columns. 

Canterbury.— The Lighting Committee invite tenders for the 
supply and erection of various plant for the extension of the 
municipal electrielty works. "Tenders by Jan. 30. Details in our 
advertisement columns. 

Tynemouth. —The Cor 
delivery, and erection ab 
450-kw. steam dynamo. 
advertisement columns. 


ration invite tenders for engine and 
eb. 9. Details in our advertisement 


ration invite tenders for the supply, 
e electricity works, Tynemouth, of one 
Tenders by Jan. 31, Details in our 
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—The Council invite tenders for boilers, steam 


Beekenham. 
alternator and combined engine dynamo and motor, pipework, 
batteries, and switchboard. Tenders by Feb. 25. Details in our 
advertisement columns, 

Etui. —The Works Committee of the Corporation invite tenders 
for the sup ly of one multipolar generator, бо be coupled direct to 
a Bellie E -speed engine. Tenders by Feb. 8. bails in our 
advertisement columns. 

Kirkonidy.—The ation invite tenders for the supply, 
delivery, and erection of boilers, with mountings, gangway, feed 
and drain pipes, etc., complete. Tenders by Feb. 15. Details in 
our илы дир, columns. 

Ameterdam.—The Corporation invite tenders for the supply 
and installation of the complete motor and electrical plant of the 
central station of the town electrical works. Tenders by April 1. 
Details in our advertisement columns, 


Sunderland.—The Corporation invite tenders for the supply of 


battery, maius 


condensing plant and cooling tower, itm d 5. d. i. 1901 
y Peb. 1, i 


switchboard, and travelling crane. Tenders 
Details in our advertisement columns. 

Long Eaton.—The Urban District Council invite tenders for 
Келеш, gas-engines, dynamos, switchboard, feeder and distri- 

ution cables, and conversion of street lamps. Tenders by Feb. 18. 
Detaile in our advertisement columns. 

Stirling.—The Town Council invite tenders for engines and 
dynamos (first extension), two sete each of about 350 h.p., and 
Lancashire boilers (first extension), 28ft. long and Sft. diameter. 
Tenders by Feb. 15. Details in our advertisement columns. 

Bristel —The Electrical Committee invite tenders for coal 
conveyor and elevators and coal - көнөн on | plant, includin 
hoist, automatic weighing machine, tower, and bridge over - 
way. Tenders by Feb. 21. Details in our advertisement columns. 


Wallasey.—The Urban District Council invite tenders for the 
erection and completion of car-sheds, stores, workshops, and 
dwellings at their tramway dep6v, Seaview-road, Liscard, 
Wallasey. "Tenders by Feb. ?1. teils in our advertisement 
columns. 

Eastbourne.—The Electric Light Committee invite tenders for 
the erection and completion of а proposed electric lighting 
station, with administration block. Plans, etc., may be seen ab 
the Borough Enpgineer's Office, Town Hall, Eastbourne. Tenders 
by Feb. 4. 

Batiey.—The Corporation invite tenders for the supply, 
delivery, and erection at the proposed electricity works of three 
high-speed triple-expansion steam dynamos, one balancer, and one 
mobor-generator. Tenders by Feb. 9. Details in our advertise- 
ment columns. 

Halifax.—Tenders are invited for the electric light installation 
required at three houses, Manor Heath. Plans can be seen and 
specification obtained ab the offices of Messrs. Richard Horsfall 
and Son, architects, ebo., 224, Commercial. street, Halifax. 
Tenders by 4 p.m. on 28th iust. 

Wallasey.—The Urban District Council invite tenders for 
extension of апше пой, Lancashire boiler, condensing appa- 
ratus, water-cooling tower, overhead travelling crane, engines and 
dynamos, cables, economisers, and transformers. Tenders by 
Feb. 21. Details in our advertisement columns. 

Bournemouth —The Corporation invite tenders for the supply 
of three steam dynsmos and two steam-driven surface condensers, 
and other works in connection therewith. Specifications, eto., 
may be obtained of Mr. F. W. Lacey, M. I. C. E., borough engineer, 
Municipal Offices, Bournemouth. Tenders by March 2. 

Luton. — The Town Council invite tenders for wiring for electric 
lighting purposes the Council-chamber, town hall, free library, 
corn exchange, and baths, Sketches of designs and full details of 
the proposed works to be given. Further information can be 
obtained of the Borough Engineer. Tenders by March 4. 

Isliogton.— The Electric Lighting Committee invite tenders 
for the erection of a water-tower, tanks. and sundry additions 
to the central electric lighting station, Eden grove, Holloway, N. 
Plans, etc., may be seen ab the office of Mr. A. Heesell Tiltman, 
F. R. I. B A., 51, Rassell-equare, W.C. Tenders by Feb. 12. 

Wimbledon. —The Urban District Council invite tenders for the 
supply and erection of steam and exhaust pipes, obc., and the 
moving of two boilers, feed pumps, feed-water heater, and storage 
tank, an independent surface-condensing plant, and two waber- 
tube boilers. Tenders by Feb. 18. Details in our advertisement 
columns. M" 

Poplar.—Tbe Guardians invite tenders for the provision and 
construction of the necessary brickwork flues, and settings, etc., 
for two Lancashire boilers (28ft. by 6ft. 6in.), and an economiser 
about to be erected at the new buildings in course of construction 
adjoining tbe union buildings in High street, Poplar. Tenders 
by Feb. 6 Details in our advertisement columns. 

Southwark —Tho Electric Light Committee invite tenders for 
the supply and erection of the following plant for their electric 
light station at Penrose-sbreet, Walworth-road, S. E.: (Section A) 
One 400 kw. high.s engine and dynamo and accessories ; 
(B) two water-tube boilers, fitted with mechanical stokers, and 
extension to the steam and water maine. Tenders by Feb. 18. 
Details ip our advertisement columna, 

Huelva (Spain) —The Secretary of Stabe for Foreign Affairs has 
received а diepatch from her Majesty's ambassador ab Madrid, 
stating that tenders are invited by the Spanish Government nob 
later than Feb. 21 for the establishmenb of а telephone system in 
the city of Huelva. Such particulars as have been received may 


be examined on 
menb of the Fo 


sonal application ab the Commercial Depart- 
Office any day between 11 a.m. and 5 p.m. 


Glasgow.—The Corporation invite tenders for the supply of the 


following material: (1) 1,000, 2,000, or 3,000 tons steel straight 


track raile, 100, 200, or 300 tons steel curved rails, 50, 100, or 

150 tons steel fishplates ; (2) 50 tons steel tiebars. The rails and 

fishplates will be a separate contract from the tiebars. Specifica- 

tion, etc., can be obtained on application to Mr. John Young, 

ge manager, 88, Renfield.street, Glasgow. Tenders by 
eb. 22. 


^ Valletta (Malta) —Tenders will be received at the office of the 


Receiver. General and Director of Contracts, Valletta, until 11 a.m. 
on Feb, 15 for supply of 75,000 arc lamp carbons. Tenderers in 
England not having a representative in Malta are to deposit with 
the Crown Agente the sum of £50 as surety. The tenderer whose 
tender will be accepted may be compelled to carry ou* the obliga- 
tions arising from his tender, notwithstanding that be may not 
have signed the contract. Particulars, specifications, etc., may 
be obtained on application to the Superintendent of Pablic Works 
а 1 or to the Crown Agente for the Colonie, Downing - etreet, 
ndon. 


RESULTS OF TENDERS 


Greenwich — The Guardians have acoepted the tender of 
Meesrs. Robert Dawson and Co., Limited, of the Hartley Works, 
Stalybridge, London, and Glasgow, for the electric lighting of the 
Grove Park Workhouse, 

Nuneaton.—The Naneaton and Chilvera Coton Urban District 
Council have received the following tenders for the erection of a 
new electric lighting station, comprising engine-house, boiler- 
house. accommodation-room, etc.: 

W. Cunliffe, Kingston-on- Thames . .. 12873 6 8 


J. Shilton, Nuneaton .............. F . 2,825 16 6 
J. Dalton, Blackheath, Staff e ses . 2,530 0 0 
T. Smith, Nuneaton (accepted) . 2. 2,09 11 0 


Brighten.—The tender of the Union Cable Company, 23, 
College-hill, Cannon-streev, E C., agente for the German Berlin 
Cable Works, to supply, deliver, and maintain such quantities of 
cable, of the several sizes aud descriptions specified in tbe 
amended specification annexed to such tender, as may be ordered 
of them by the electrical engineer during the year ending Dec. 31, 
1901, ab a total of £11,986, has been accepted, subject to the 
sureties proposed by the contractors for the due performance of 
the contract being approved by the committee. 


BUSINESS NOTES. 


TRACTION. 
Keighley.—The tramways have been sold to the Corporation for 


Luton. —The Town Council are considering the question of 
applying for a tramwaya provieional order for оће borough and 
district. 


Hurst.—The District Council have resolved to apply for 
sanction to borrow £13,538. 8s. 9d. for the purpose of the proposed 
tramways. 

Farnworth.—The Urban District Council have now placed the. 
contract for the tramcars to the specification of Messrs, Lacey, 
Clirehugh, and Sillar. 

North London Tramways —The company have informed the 
London County Council that they are not prepared to name any 
price for the surrender of their lease. | 

Brighton.—The Town Council have approved the specification 
prepared by the tramways engineer for the overhead trolley 
equipment of the tramways Tenders are invited, 

Hampton.—Io connection with the London United Tramways 
Company’s Bill, the District Council have reeolved to present a 
memorial to Parliament in order to secure a locus standi. 

Queensbury. —10 is expected that the new tramline from Brad. 
ford to Queensbury will be ready for running by Whiteuntide. A 
largo number of men and horses are at present engaged on the 
work. 

Haslingden.—In connection with the question of local tram- 
ways, the Town Council have received letters from tho town clerks 
of Rawtenatall and Accrington. These have been dealt with in 
private council. 

Folkestone —The last meeting of the Chamber of Commerce 
discuseed the tramways question. 10 was stated that although 
the Corporation were applying for the conduit system, Cheriton 
might adopt some other system. 

Whitehaven —The Rural District Council have passed a reso- 
lution re the West Cumberland electric tramways, approving of 
“ anything that will afford facilities to the public of travelling 
from one end of the district to the other." 

Dublin.— Last week an enquiry was concluded at Bray into the 
engineering merita of the proposed Dablin, Scalp, and Enniskerry 
tramways and Bray tramways. The inspector will submit his 
reperb to the Board of Works in due course. 

Dunkerque.—The borse trams are aboub to be replaced by 
vebicles drawn by electricity. The only mishep in connection 
with the trolley system since ite establishment occurred in 1899 
on eu Boulevard du Jardin-Botanique, owing to the breakage of 
a cable, 
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Central London Railway.—Lord Rayleigh's Committee, which 
is to consider the vibration question, held meetings on Friday and 
Thursday last. At the first meeting nothing but procedure was 
discussed. The procedings yesterday were too late for us to report 
in this issue. 

Houghton-le-Spring.—Ab a meeting of the Tramways Com- 
mittee various details in regard to the management of the system 
were settled. It was decided to go over the extension routes to 
decide questions relating to pavement, and also as to when the 
work should be commenced. 

Watford. —The Rural District Council have received a copy of 
the resolution passed by the Rickmansworth Rural Parish Council 
expressing themselves in favour of the tramways scheme, provided 
that the line were taken over Scott's Hill, and were extended to 
Mill End within two years. 


Southampton.—Arrangemente are now nearly complete for the 
commencement of the tramways extension through St. Mary- 
streeb and district, which, by resolution of the Town Council, has 
to be paved with wood blocks. Їп connection with the work 
application is to be made to borrow £3,998. 


Ayr.—A starb was made on Monday with the work of forming 
the permanent way for the electric tramways, The causeways for 
the width of a single line were lifted from the whole length of the 
new bridge, and a considerable portion of the track was laid with 
cement. The progress of the work was watched with considerable 
interest. 


Metropolitan Railway.—We hear that Sir Wm. Preece. who 
has just returned from Budapest, where he has been inspecting 
the Ganz electric railway on behalf of the Metropolitan Railway, 
will present his report shortly. Pending this, he does not oon- 
sider ib right to make any statement as to the result of his 
enquiries. 

Halifax.—The Burnley-road section of the tramways was 
` further extended on Thursday, when the cars ran beyond Tuel- 
lane top to Friendly. The fare from Tuel-lane to Friendly will 
be Id., so that from Halifax to Friendly will be 3d., but only the 
game fare will be charged to Luddenden Foot when the line is 
opened thas far. 


Burnley.—The Town Council have passed a resolution to 
authorise the Tramways Committee, in the event of difference 
between the Corporation and the Burnley and District Tramways 
Company, Limited, as to the value of the company’s undertaking, 
to apply to the Board of Trade for the nomination of a referee to 
determine euch value. 


Wolverhampton.—On Saturday the British Electric Traction 
Company, Limited, issued a notice stating that the service of 
steam-cars between the depót at Sedgley and Wolverhampton 
would be discontinued for the purpose of electrically equipping 
the line. The electric cars бо and from Dudley and the depôb will 
continue bo run as usual. 


Dalwich.— A committee, consisting of owners and occupiers of 
property in Dalwich who are of opinion that the proposed tramway 
is not needed, and would tend to destroy the quiet and euburban 
character of the neighbourhood, has been formed with the object 
of ascertaining the opinion of the residente with regard to the 
proposal of the London County Council. ` 


Blackpool.—On Monday an enquiry was held with respect to 
the application of the Council for the sanction of the Board of 
Trade to the borrowing of £76,780 for the construction and equip- 
mend of a portion of the electric tramways, and also the sum of 
£5,500 for the building of an accumulator-house, offices, and 
car-ehed, The tramway ie to run round the district of Marton, 
and is a little over two miles in length. 


Gildersome.—The Distric) Council have received a copy of a 
resolution adopted by tue Farnley Independent Labour Party 
calling upon local authorities to oppose the applications of 
syndicates for provisional powers for the supply of electrical 

ower and the construction of tramways, on the ground that any 

nefib which was derived from such undertakings should go to the 
inhabitants and not to private individuale, 


Islington. —Wiith regard to the proposal of the City and South 
London Railway Company to construct from their Torrens.streeb 
(City-road) Station to the Royal Agricultural Hall a subway for 
foob passengers, the Parliamentary Committee of the Borough 
Council have directed the surveyor to report as to the technical 
details, and they recommend that meanwhile the Council should 
lodge a petition against the company’s Bill. 


Liverpool Overhead Railway Co.—The accounts of this Com- 
pany for the past half-year show an available balance of £15,829, 
and the directors have resolved to recommend payment of a 
dividend at the rate of 5 per cent. per annum on the preference 
shares and 34 per cenb. per annum on the ordinary shares against 
5 per cent. per annum on the ordinary shares for the corresponding 
pes lash year. Balance carried forward, £4,080; against, 
£4,592. 

Aberdeen.—On the question of the railway crossings over South 
Market-atreeb to the premises of the Caledonian and Great Northern 
Companies coming before the meeting of the Streets Committee 
laet week, the convener of the Tramways Committee explained 
that his committee were anxious that if the crossings were 
approved, such approval should be granted without prejudice to 
the Council ab some future time asking parliamentary powers to 
extend the tramway system to Torry. The suggestion was adopted. 


Leeds.—lItb was decided ab a meeting of the Tramways Com- 
mittee on Monday to visit Accommodation-road on Monday next 


with a view to arranging for the extension of the tramway line 


from Park-road to Easy.road. In the event of the scheme being 


sanctioned, horse cars will be put on the new route until such time 
as the line is equipped for electric traction. The committee have 
acceded to an application by the tramway employós for a grant 
in aid of the recreation-room and club that they have lately 
established. 


Worthing.—The Electricity Committee are making very satis- 
factory progress with the preliminary negotiations in connection 
with the electric trams. Two firms at least are understood to have 
offered to equip and maintain a comprehensive and up-to-date 
system of electric tramways in the borough, and one of the firms is 
also willing to go further and extend the system to Arundel and 
Shoreham. The current required would be taken from the Cor- 
poration ab an agreed price. The length of the lease has been pub 
ab 30 years. 

Dundee.—At the meeting of the Tramways Committee this 
week, ib was agreed that there was no foundation for the objec- 
tions of the North British and the Caledonian Railway Companies 
and of certain private persons to the new tramways provisional 
order. Ib was resolved that free tickete for the tramcars should 
be, issued to councillors, The question of workmen's fares is 
under consideration. The committee were of opinion with regard 
to lighting the tops of electric cars, that everything was being 
done that could be reasonably expected. 

Sunderland.—The intention is, we understand, to o the 
electric tramway routes which are approaching completion— 
Hylton-road, Southwick, and Hendon—simultaneously. Ib is 
expected that all will be ready by the end of the month. Ib is 
probable that the committee will shortly bave to consider an 
organised demand for an increase of wages from some of ite 
employés. The conductors are paid 22s. 6d. a week, less shortages, 
The conductors are in some instances of the opinion that the 
amount they get is поб a living wage. The motormen got 30s., 
with a rise to 32s, 6d. 

Norwich.—4At the last Town Council meeting, on the proposal 
that a special committee be appointed bo report ab the next 
Council meeting as to the beet way of securing a roadway nob less 
than 20ft. wide on the east side of Orford-place, free of tramway 
lines, the mabter was referred to the Tramways Committee. Ab 
the Town Council meeting last week the Town Clerk read a report 
by the city engineer upon the cost of the work done by the Cor- 
poration in connection with the tramwaye, and it was stated that 
the total cost of the new streets and street widenings was about 
£95,000. The proportion falling upon the Corporation was 
£53,886. 

Neweastle,—At the beginning of the week a commencement was 
made with the construction of the new tramwaye in Grainger- 
street, Newcastle, at the junction with Market-street. Ab the 
meeting of the General Parposes Committee last Friday plans 
wete submitted and arrangements made authorising the engineer 
to deal with the North-Eastern Railway Company in diverting the 
tramway traffic in new Bridge-street during the alterations for 
making а new line of railway across bhat choroughfare. Arrange- 
ments are also in progress to divert the traffic over different 
sections of the new lines during the time the remainder of the 
lines are being laid down in the heart of the city. 


Paisley.—A special meeting of the Town Council was held on 
Tuesday toconfer with Mr. Murphy regarding the proposals embraced 
in the new Paisley and District Tramway Bill promoted by him. 
Amongst the conditions under which the Council would agree to 
suppord the Bill were these: that the terms of purchase be the 
same as last year; that the former agreements be incorporated in 
the measure as far as possible ; and that the portion of the bram- 
way between the Cross and the east terminus be withdrawn from 
the Bill, Mr. Murphy ad the same time to have running powers 
over this portion of the lines. Mr. Murphy having agreed to 
certain modifications, the Council adjourned to considers his offers. 


St. Marylebone, — The Parliamentary Committee have presented 
a report to the Borough Council on deposited plans in connection 
with the Chariog Cross, Euston, and Hampstead Railway, the 
London County Council tramways and street widening, the 
London United Tramways, and the West and South London 
Junction Railway. The committee recommended the Council to 
present a petition in Parliament against each of the Bills pro- 
moted by the companies in order to be able to protect the 
interests of the borough in the matter. The Council were also 
recommended to petition against the Metropolitan Railway Com- 
pany's Bill providing for the revival and exteneion of time for the 
compuleory purebase of lands and construction of works under 
their Acte of 1896 and 1898, 


Brighton aud Rottingdean Seashore Electric Tramroad Co. — 
The Corporation of Brighton have decided to cause to be removed 
so much of the tramroad of this Company as shall be necessary 
to enable to be carried oub the work of erecting an additional 
groyne opposite the west side of Lewes-crescent to the full extent 
and the exteneion of the existing groynes opposite Eaton-place 
and Chichester-terrace, in respect of which the surveyor has 
received instruction to prepare an estimate of cost, etc. We are 
informed that to take the rails further oub to sea would put them 
into much deeper water, making a very expensive alteration, and 
negotiations are now in progress to extend Volk’s electric railway 
to the eastern boundary of the borough, and remove the part of 
the seashore railway within the borough, the two linea connecting 
аб the boundary. 

Richmond.—It is rumoured that a new tramway scheme ів 
occupying the attention of the Town Council. Shortly, it is that 
electric tramways for Richmond, Mortlake, and Barnes should be 
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constructed, under agreement with the Richmond Town Council 
and the Barnes District Council, ab the instance of the Richmond 
Electric Light and Power Company, witb а purchase clause to 
enable the Councils to take over the undertaking at the time that 
the Richmond electric lighting concern becomes purchaseable. 
The work would not actually be done by the electric light com. 
pany, but by а new company to be formed for the purpose under 
their auspices, the existing company to supply the motive power 
from their worke. Ib is reported that the promotera are prepared 
to take over the existing line, from Richmond to Kew, as soon as 
ib falls into the hands of the Town Council, and they will be willing 
either to maintain it as ib is, or apply electric traction to i. 
Rome to. Naples Electric Railway.—Although ib is said that 
the scheme for the construction of an electric railway between 
Rome and Naples has been temporarily postponed, bbe German 
Consul at Naples thinks it worth the attention of persons and 
firms interested in the construction of such railways. He reporte 
thab а plan has been worked out by the Neapolitan engineers 
Ferrara and Guerra and submitted to the Minister of Public Worke 
{ог investigation. The projected line, which was originally sug- 
gested by the King of Italy, will have а double track. and will 
ran along tbe coast line through Cancello, Mondragone Minturno, 
Garlgliano, Formia, Fondi, Terracina, and Cistirma to Rome. A 
branch line vid Marano-Quagliano will connect it with Capodi- 
monte, the Royal summer residence in the mountains. The total 
length of the proposed line will be about 215 km. (134 miles); 
curves and inclines will be avoided as far as possible. 
of the engineers mentioned above is 2, Vicolette Berio, Naples. 


London County Council.—The report of the Highways Com- 


mittee recommends that the resolution of the Council of July last 
year, so far as it relates to application for parliamentary powers 
for tbe construction of a tramway from St. John’s-hill, Clapham 


Junction, to the Surrey Tavern, be nob further acted upon. With 
regard to the pro 
berminus ab 
mittee recommend that the scheme be pro 


Urban District Council contemplated obtaining powers. 
the proposal 


tramway service. 


Darlington. 
Saturday, Councillor A. Henderson sai 


now possessed. 


rabepayers owning and working their trame. 


from thie. 


negotiations with the company were broken off. 


Barrow.—Itis reported that at a meeting of the General Parposes 
Committee last Friday the пшне, company proposed бо sell their 
or £30,000. If this sum were 

accepted the company would agree to run tbe trame on a three years’ 
lease, and at the expiration of that time, if they felt so disposed, те 
e 


undertaking to the Corporation 


company would renew the lease for a further length of time. 
Corporation, in addition, were asked to thoroughly equip the line, 


and put down a proper system, and during the three years’ lease 


they would guarantee a percentage. The Corporation, however, 
decided to take no further sbeps in the matter. 
supposing the Corporation had bought the line on the terms 
offered, and had agreed to run а 10 minutes' service, each car 
would have had to take 17 passengers to pay interest and redemp- 
tion, without taking into consideration the wear and tear on line 
and stock. The tramways company are bound by their order to 
supply a reasonable tram service, the minimum number of runs to 
each terminus being 12 each way per day, Sundays and other days 
excepted. This section of the order applies to that portion of the 
system other than that on Barrow Ieland, where the provisions are 
of a different nature, Ibis probable that some alteration may be 
made in the service of cars, but there does not appear to be any 
possibility of the trams ceasing altogether. 

Nottingham.— Good progress is being made witb the Bulwell 
section of the electric tramways. The line is practically complete 
from the Bulwell Market-place to the Basford gasworks, which is 
close to the old tram terminus. No poles for the electric service 
have a8 yet been placed in position, but the poles will be fixed at 
the side of the road, and will thus obviate any disturbance of the 
roadway. In the Alfreton.road however, which is of ample width, 
the poles are to be erected in the centre, Whether they will be 
used for electric lighting as well bas nob yet been decided. With 
the exception of Chapel Bar, the whole of the section from the 
Great Market. place to the Bulwell Market place will consist of a 
double line, bub no commencement will be made with the running 
of the electric cars until the whole of the section is complete, the 


The address 


extension of tbe tramways from the present 
oobing to the county boundary, however, the com- 
ceeded with. Ib was 
originally expected that this extension would be worked in con. 
junction with the tramways in respect of wbich the W 

е 
Wimbledon Council, however, have decided not to proceed with 
for the present. The committee consider that the 
extension from the Tooting terminus will be advantageous, inas- 
much as ib will enable improvements to be effected in the existing 


—Speaking at the Morti gelo Assembly Hall last 

that by this time they 
ought to have had a system of tramways different from the one 
During the past few weeks the services of one of 
the leading experts on the subject—Prof. Kennedy—bad been 
taken. He had issued his report, and that was in favour of the 
Notwithatanding, 
however, that favourable report, there was still a disposition on 
the part of some of the members of the Council to hand over this 
valuable asset to the Imperial Tramways Company. He trusted 
bhab the ratepayers of Darlington would withbold their support 
Tbey could put down three main lines—from the 
Market-place to Harrowgate hill, to Eastbourne, and to Cocker- 
ton—for between £60 000 and £70,000, which would at the most 
mean an incresse of 6d. in the pound. That did not mean that 
they were going to have that increase always, for there were loans 
to the extent of £20,000 that were falling in within the next six 
years, and tbab meant 2d. in the pound as a set off. He urged 
the ratepayers to look after their own interests and see that 


Ib is said that 


same method being followed in this direction as in the case of the 
Sherwood route. The cars will be similar in description to the 
Sherwood ones, and will carry the same number of passengers. 
The power for working the Bulwell section will also be derived 
from the present electric lighting station, the plant for which is 
now being laid down. Ib ів ho that the new trams may com- 
mence running by the end of May. Whereas the present electric 
cars accommodate only 56 persons, ib is intended tbat the new 
Trent Bridge cars shall be capable of seating 75. Ib is, however, 
improbable that any electric cars will be running down to Trent 
Bridge this yeer. | 

Manchester-Liverpool Electric Express.—The engineers of 
this proposed railway have prepared for Parliament a detailed 
estimate of the cast of the scheme, as it will be put forward during 
the ensuing session. The total length of the proposed railway 
from its commencement on the west side of Deanagate to ite 
termination in Liverpool, near the entrance gates of the Blue Coat 
Hospital in School-lane, is 34 miles 3 furlongs 3 chains. Owing 
to the route followed, it is one furlong shorter than tbe-scheme of 
last year. The estimated cost of construction is £1,776,821, as 
compared with £1,748,940, which was the estimate of last year’s 
scheme. The deteils of this estimate show that tbe scheme, 
as now pub forward, is, from an engineer's point of view, 
materially different to the rejected scheme. The cost per 
mile for laying the permanent way, which last year was 
pub ab £18, per mile, is now reduced to £13,500, and 
the cost of the stations, which was estimated at £07,600, is 
now brought down to £30,000. The cost of viaducts, which 
under last year's scheme would have absorbed £175,300, is 
now pub at only £72,868, whilst tunnelling is also reduced from 
£61,200 to £55,360. The savings effected by these alterations are 
more than absorbed by public improvements, Thas, in the place 
of 48 bridges over or under public roads, estimated to cosb £36,200, 
it is now proposed to provide 108 bridges ab a cost of £120,410, 
whilet accommodation bridges, which were estimated to require 
the expenditure of £44,340, will now be put up аб a cosb of 
£80,750. Although 30 acres lees land will be required for the 
new scheme, the cost of acquiring it is estimated to absorb 
£588,515, as compared with £451,600, The capital required to be 
raised for the new scheme is £2 100,000, which is an increase of 
£100,000 compared with the rejected scheme, 


Charing Cross, Euston, and Hampstead Railway —ía view 
of inaccurate statements having been made with regard to the 
extension (of the company's authorised line to Golder's Green, 
Мевагв. Douglas Fox and Co., the engineers to the railway com- 
pany, make public the following facts in a letter to the Times: 
The company is absolutely ibited by a clause in the Bill from 
opening up or using any of the surface of Hampstead Heath. The 
total length of the line under tbe. Heath proper and the Avenue is 
about 820 yards Of this distance over 200 yards are under 
roadways. Ab no point under the Heath is the depth from the 
surface to the top of the tunnel, as shown on the deposited plans, 
less than 150ft. from the surface, and under the Avenue it is 
nowbere less than 120ft. The tunnel will be constructed under 
the Heath and the Avenue deep in the London clay. "There will 
consequently be no risk of draining the Heath, or of injaring the 
trees or grass, Ib ie proposed that the railway be worked by 
means of light motors on the carriages and not with heavy loco- 
motives. There will therefore, be no danger of vibration. 10 is 
proposed, subject to parliamentary sanction, to acquire private 
property adjacent to Jack Straw's Castle for a passenger 
station. Care will be taken in every way that the elevation of 
the station buildings shall harmonise with the adjacent pro- 
perty. It is proposed that the railway should connect with 
the North-Western Railway at Euston Station and with the 
Central London Railway ab Tottenham Court-road (thus giving 
access to the East and West of London with the Brompton and 
Waterloo Railway, and the South-Eastern Railway av Charing 
Cross, and also with the Midland Railway at Kentish Town) The 
time taken from Hampstead to Charing Crosa will noo exceed 
20 minutes, and trains will run every five minutes, or oftener if 
necessary. It is поб intended to erect any hotel on the Heath. 
While the local opponents have raised many objections to the 
proposed extensions, they have omitted to point out that at the 
present time the company Dave the right to construcb a generating 
station at the junction of Heath-street and High-street.” Supposing 
the fears which have been expressed by the reeidents had any 
foundation in fact, the letter proceeds: Would it not be wiser 
for them to concur in the removal of the generating station from 
their midst to a distance of a mile northward of the summit of the 
Heath? In connection with this extension, it has been found 
possible to lower the levele of the authorised railway, thereby 
improving the gradient and placing the tunnels deep in the London 
clay, instead of, as authorised, in the overlying water-bearing 
strata of sand and gravel.” : 


Tube Railways.—On Tuesday Mr. Alban С. Н. Gibbs, M.P., 
presided, in the absence of Alderman Sir Horatio Davies, M.P., 
over an influential meeting of the owners and occupiers of 
property in Bishopsgate and the neighbourhood, to take measures 
for mutual self-protection in view of pending applications to 
Parliament by the Central London and other railway companies, 
The Chairman said they were all aware that there were ab that 
moment three projects to run tube railways through N ui pa 
which meant six tubes running below the street, and they had all 
heard from tbe people who had the misfortune to live vear the 
Central London Railway how their houses had been shaken and 
their comfort destroyed. He did not suppose they would go so 
far as to say that under no circumstances would кү have а tube 
railway near them, but they were entitled to say to the companies 
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If you do da to our рго y. you must pay for it." After 
the evidence which experts given respecting the total absence 
of vibration in the case of the Central London Railway when the 
Bill was before the committee, he hardly thought they would be 
coatent with such statemente again, and what was required was 
the insertion of a clause in any new Act of Parliament which 
would make provision for compensation for damage. The 
great fight would be in committee, and ib was necessary to 
subscribe the neque funds so that counsel might be 
employed. Mr. F. G. Fitch announced that £1,000 would 
be required, and that £450 had already been subscribed. 
A ution was ananimously adopted онш against the 
scheme unless proper clauses were inserted in the Bill to protect 
the interests of the owners and occupiers of property io the neigb- 
bourhood. A further resolution was appointing a com- 
mittee. Many subscriptions we:e added to the fund. A joint 
vestry meeting of the united parishes of Sd. Mildred, Broad. 
street, and St. Margaret Moses was held in the vestry-room of 
St. Mildred's Church on Wednesday last week to consider the 
notices, plans, and books of reference deposited by the promoters 
of four tubular railways proposed to be made through the parishes, 
and known as the North East London Railway, the Victoria, City, 
and Southern Electric Railway, the City and West-end Railway, 
and the Piccadilly and City Railway. It was resolved : ‘' That, cosa- 
к сега the eerious damage and great annoyance caused by tbe 
Central London Railway, tbis united vestry is of opinion that 
none of the proposed Bille for tabular railways through theese 
bes should be allowed to pass until further experience has 
een obtained as to the effect of underground electric railways 
upon surface property, and what alterations in the conditione of 
working or in structure can be devised to remedy noise and 
vibration arising therefrom, and that in any case proper clauses 
should be inserted for providing compensation for damage.” 


LIGHTING AND GENERAL, 


Harrogate —Several new mains are to be laid before Easter. 

Share Market.—Electric shares were steady during the week, 
but very little business was done. 

Swansea.—The County Council's agreement with. the National 
Wiring Company has been signed. 

Surbiton.—The District Council intend to apply for a loan of 
£50,000 for purposes of electric lighting. 

Abersychan —The Urban District Council have decided to 
apply for an electric lighting provisional order. 

Dumbarton.—The Town Council have petitioned against the 
schemes of the Caledonian Electric Power Company and the Clyde 
Valley Elect:ic Power. 

Barnsley.—A further number of arc and incandescent lamps 
are to be erected im various streets in order to replace 20 Bray's 
and 28 o:rdirary lamps. 

Kilsyth —The Town Council have decided to petition against 
the provisional order sought by the Caledonian Electric Power 
Company to erect works in tbe psrieh. | 

Kingeton (Surre;).—We are pleased to note that there was less 
opposition thau we anticipated ab the recent enquiry into the 
Corporation'e application to borrow £17,800 for electric lighting 
extensions. 

Whickham —It was reported ab the Urban District Council 
meeting lasd week, that the National Telephone Company were 
пэм prepared to put in an exchange at Whickham if they could 
geb six вцђесгібега. 

Birmingham.—The Corporation have, ab the suggestion of the 
National Telephone Company, appointed a sub committee to 
discase the causes leading to the complaiate which are being 
made about their eervice. 

Liverpool.—The substitution of electric for hydraulic baulage 
power on the quays and warehouses bordering on tbe Mereey ie 
being suggested The scheme has not yeb been seriously enter- 
tained by the Dock Board. 

Croydon — The Lighting and Electricity Committee have 
arranged to allow interesb at the rate of 3 per cent. per annum 
upon deposits made by intending consumers or others in connection 
with electric lighting or motive power. 

Johannesburg. — Ав a result of the attack of Boers at Brakpan, 
three out of the four dyoamos ab the electric lighting station have 
been destroyed. Да а result many of the suburbs of Johannesburg 
were in complece darkness on Tuesday. 

Post Office Eicotrio Sparks Miastrols.—The above troupe 
held their twelfoh annual concert ab Hope Hall. Liverpool, on 
Saturday evening. under the presidency of Mr. C. Nottingham, 
assistant superintendent of teleyraphs 

Steck Exchange. — The Stock Exchange Committee has 
appointed Jan. 30 a special settling day for the County of London 
and Brueh Provincial Electric Lightiog Company. Limited, further 
issue of £100,000 44 per cent. debenture stock. 

Cantorbury.—At last week's meeting of the General Parposes 
Committee it was stated that the electric lighting undertaking 
had made a profit on the last quarter's tradiog of £268 во that 
the undertaking had поб been a charge on the rates, but a profi. 

Mansfield.—Stops are being taken to execute an electric light- 
ing scheme and to obtain a site for worke in Rock Valley, belong- 
ing to the Duke of Portland. The Midland Railway Company 
are 12 be approached with the object of getting & siding into the 
WOTKS. 


8t. James's and Pall Mall Electrie Oc. —Tho director» recom- 
mend a dividend for the half. year ended 3186 ult. of 7s. 6d., together 
with а bonus of 2s. per share on the ordinary shares, making, with 
the interim dividend, a distribution of 194 per cent. and a bonus of 
2 per cent. for the yeer. 

Dalkeith.— The Commissioners have resolved definitely to 
approve of the application of Messrs. Crompton and Co. for a pro- 
visional order under the Electric Lighting Acte, 1882 to 1899, and 
to consult Mr. Campbell Swinton as to the arrangement of the arc 
and incandescent lamps. 


Duaiofield —On Monday evening a special meeting of the Town 
Council decided to abandon the idea of utilising the Fiatte in 
Svalybridge as a site for the generating station, and the repre- 
sentatives of the Corporation were requested to look at and support 
the selection of some more suitable site. 


Annual Dianer.— The workmen of the Stockport Gas and 
Electrical Works held their annual dinner at the White Lion 
Hotel on Friday evening, when about 150 attended. After dinner 
Councillor William Jotnson took the chair, assisted by Harold 
Copp (the assistant engineer) as vice chair. 


Yeorkshiro.—The Farsley and the Bingley District Councils have 
decided to join with other local authorities in opposing the York- 
shire Electric Power Bill, and to ask the County Council if they 
were disposed to promote a scheme for providing all the local 
antborities in the Weat Riding with electric power. 


Huddersfeld. —There are now 1,331 consumers (249 more than 
in January, 1900), and it bas been decided to reduce the char 
to ld. per unio if the consumers of energy for motive power w 
guarantee a coneumption equal to three-quarters of the full load 
of appliances for not fewer than 1,200 hours per half year. 


Folkestone —The Chamber of Commerce have been aeked by 
the Margate Chamber of Commerce to co-operate with them in 
endeavouring to get certain defecte in the telephone system 
remedied. Io appeare that tbe Margate Chamber had communi- 
cated with the National Telephone Company, who threw the onus 
on the Post Office authorities. 


Montrese —The report of the Lighting Committee, which has 
been adopted, recommends the Council tc adopt Scheme E, which 
provides for tbe erection of 20 arc lamps, ab an estimated cost of 
£284. 12е, Two arc lampe are to be lit from 5.30 p.m. to 6 a.m, 
during the winter months, at an extra cost of £94, and a number 
of arc lamps will be erected ab different points before deciding oa 
their exact permanent positione. 

hting 


Wigan.--The formal opening of the combined electric 
and traction station апа of the Markland Mill Bridge section of 
the electric tramways was arranged to take place on Thursday 
last. Owing to the death of the Queen the proposed ceremony 
was abandoned. The trams will commence running regularly from 
to-day. The permanent way was inspected for the Board of Trade 
by Msjor Druitt, R E., last week, and Mr. Trotter examined and 
passed the elcctrical arrangements on Tueeday last. 


Eastbourne.—The agenda for the special meeting of the Town 
Council on Monday contained the following recommendation by 
the Elec rie Lighting Committees: That application be made to 
the Local Government Board for power to borrow the amount 
required for the proposed new electric light station ab Roselands, 
new transformers, plant, mains, and public arc lighting, etc. — 
viz., £50,882 as set forth in Mr. Hawtayne'e revised estimate of 
Dec. 22, 1900, and included in paragraph 4 of the Proceedings of 
the Elec ric Light Committee at their meeting held on Jan. 8, 
1901, in lieu of tbe resolution authorising application to the Local 
Government Board for power to borrow £33,412, passed by the 
Council on Oct. 22, 1900.” On the suggestion of the Chairman, it 
was agreed that this matter should be withdruwn and brought up 
very speedily on a future occasion. | 


Kensington.—Abt a meeting of the Borough Council on 
Wednesday, the Notting Hill electric lighting scheme was 
discursed. Under this scheme one of the electric supply com- 
panies ecek powers to acquire sites in Napier-road and Holland- 
mews, Keneington, for the erection of works for generating or 
distributing electricity. The Law and General Purposes Committee 
were of opinion coneidering the residential character of the district 
in which the selected sites were situated, that the scheme should 
be oppoeed by the Borough Council, unlees the promoters would 
agreo to the insertion of clauses in their Bill whereby the sites in 
question would not be used for generating stations, bub be restricted 
to the purpoee of storage and transforming stations. The Council 
decided to address a letter to the promoters intimating that unless 
they were prepared to consent to the insertion of clauses as above, 
the Bill would be opposed by the Council. 


Walsall,— Instructions have been given that the maximum 
charge for current supplied for motor purposes is ia future to be 
reckoned on 300 hours a quarter, instoad of 340 as heretofore. At 
the meeting of the Council last week the resolution to apply for 
sanction to a loan cf £3 000 wae approved, and also the recom. 
menda ion of the Finance Committee authorising the town clerk 
to raise on mortgage a sum not exceeding £20 048 for the purposes 
of the electric lighting undertaking. Не said that this was neces- 
sary in order to pay for an extension upon which depended the 
euccess of the electric lighting undertaking The total amount 
they had spent up to Dec. 31 las» was £29,385. 5s. 8d., and the 
outetanding loans and stock in respect of ib amounted to £24,402. 
14s. 6d. The total number of consumers supplied on Dec. 31 
last was 169. The total units registered on the meters were 
8 The machinery was run for 475 hours during the past 
mont 0 


THE ELECTRICAL ENGINEER, JANUARY 25, 1901. 


14. 


Glasgew.— The Council have agreed that the centre-pole system | charged for at 6d. will be one-third less than previously. The 


in Great Western-road be adhered to ; if that road be lit by elec- 
tricity by means of the traction poles, the poles from Kelvin Bridge 
to Hyndland be во lib with 50 arc lamps of seven amperes each at 
ап estimated annual cosb of £670. 


St. Marylebone.—At the meeting last evening the Council were 
recommended to present a petition to Parliament againsb the 
Marylebone Electric Supply Company's provisional order. The 

notice has been given of the Council's application to the 
Board of Trade for an electric lighting provisional order. | 


Hampstead.—At the meeting of the Borough Council on 
Thursday lasb week, a letter was received from the Hendon Urban 
District Council stating that they were about to carry oub a scheme 
of electric lighting for their district, and enquiring, before 
deciding upon the extent of the works, whether a supply of energy 
oan be afforded by the Council for a term of years, and, if so, at 
had rate. The matter was referred to the Lighting Committee. 


Southwark —The Borough Council are proceeding with the 
cable extensions in the side streets, which had not been pressed 
forward in consequence of the delay in securing new generating 
plant. The laying of the cable thrcugh Doddington grove down 
бэ the Kennington Theatre is in progress, and on the completion 
of this work eables will be laid in Elephant-road, Rodney-road, 
Elstead-street, Alvey-street, Westmoreland-road, East-streeb, and 
a portion of Beresford-street. 

Breadstairs and Bt. Peters.—The Urban District Council have 
been notified that the light railway company have paid the Board 
of Trade the necessary deposit of £1,000 under Clause 7 of the 
electric lighting order, and made ail necessary arrangements for 
completing the lighting before next season. The plant for gene- 
ra the light has been erected in the power-house ab Sb. Peter's, 
and the laying of the distributing cables and erecting the publio 
street lamps now only remains to be done. 

Eedditoh.—At last week's meeting of the Urban District 
Council the electric lighting accouate were oriticised, and it was 
stated that last year £3,000 had been spent upon the undertaking, 
and £2,000 received back, so that there was а loss of £1,000. "The 
Chairman of the Lighting Committee pointed out what should 
have been evident, that ib was most unreasonable that the rate- 
payers should expect the scheme to pay аб so early a point іа 
the work. He wasquite satisfled that in а few years' time the 
scheme would pay. 


Bradferd.—As announced in our last issue, Mr. R. H. Bicknell 
held an enquiry last Friday into the proposal of the Corporation 
to borrow £140,000 for the extension of electric lighting facilities 
within thecity. The Town Clerk stated that outstanding loans 
amounted to £1,296,102, of which £287,204 (£205,244 actually 
raised) was on electricity account. The total now applied for was 
£140,000, but ib was impossible to separate the amount to be 
allocated to lighting from that required for traction purposes. 
Detailed plans and estimates were produced. 

Horsham. —The Electric Lighting Committee have reported to 
the Urban District Council that they had gone through the list of 
suggested reductions in the quantities for the elecbrio lighting 
stations, and tbe total estimate of the scheme now stood as follows: 
accepted tenders for plant and works, £8 710. 53. 6d. ; extra for 
extension of mains to new site, £46. le. 10d. ; tenders for build- 
ings, £2,909. 12s. 54, ; meters and house communications, £1,000 ; 
free wiring, £1,500 ; engineere and architecte’ fees, printing, aod 
sundries, £1,040 ; purchase of land, £300—botal, £15,505. 198. 9d. 


Eastern Telegraph Со. —The fifty.seventh half-yearly ordinary 

eral посце of this Company will be held on 28th insb., ab 
p.m., at Winchester House, to receive the directors“ report and 
accounts, elect directors and auditors, and transact the ordinary 
business of the Company. An extraordinary general meeting will 
be held on the same day and at the same place, immediately on the 
conclusion of the ordinary general meeting above convened, for 
the purpose of considering, and, if thought fit, passing a resolu. 
tion altering part of the articles of association referring to directors' 
remunerations, 

Barnstapie. —The Town Council have received a supplementary 
report from Mr. W. P. Adams on the electric lighting. Details 
are given of three schemes. No. 1 provides for water-power and 

engine plant with public lamps—the cosb is set down at £26 320; 
[ошо £3,534; expenditure, £2,278; and profit, £756. The 
second scheme provides for water-power and steam-engine with 
public lampe, and the figures are £28 850, £3,534, £2,202, and 
£332 respectively. The third scheme provides for steam plant for 
8,000 lampe, with public lamps, at £24,800, £3,434, £3,304, and 
£104 respectively. 

Persomal — We understand that Mr. Norman Rogers, of 
Newark, who.has been eng at Meesrs, Raveome’s works, 
Beacon-hill, has been н for service in South Africa with 
the Electrical Engineers. He passed his examination this week, 
and the Government are urging the departure of the corps as 
s ily as possible. His father, Lieut..Colonel E. Rogers (late 
Staff Officer of Pensioners), is the aubhor of an interesting brochure, 
entitled ‘‘ Royal Visite to Netley and Woolwich Hospitals,” as 
well as Campaigning in Western Africa and the Ashantee 
Invasion,’ ‘‘ Machine-Rifle Batteries for Volunteers," A Modern 
Sphinx,” Sportive Adventures at Home and Abroad,” etc. 

Dewsbury.—ecently the Corporation made large reductions 
in the rates for electric light. Consumers still рау on the 
Brighton rebate system, bub the time during which electricity 
is for ab 6d. is reduced from 1j hours to one hour per 

effect of this reduction will be that tically all ооп. 


i AR will benefit by the rebate, and the ишаре: ef units to be 


Corporation have also fixed considerably lower charges for meter 
rents. Towards the end of last year the mains were extended 
from Wellington-road to Westtown, and already there are 300 
8.c.p. lighte burning in this district. There are now 15,558 8-с.р. 
lamps in the borough, 2,530 having been added since March last 
year. 

Dartford.—Tenders for the electric lighting scheme have been 
accepted, and the Council are desirous of raising the requisite 
loan of £20,000. The Public Works Loan Commissioners stated 
that they were unable to grant such a loan, owing to the 
limited funds placed ab their disposal by Parliament having been 
largely drawn upon for other loans. Application was then made 
in turn to the Prudential Assurance Company and the Ecclesiastical 
Commissioners for a loan for 32 years if neceesary, with the option 
for the Council to pay off the whole of the loan at any time. The 
former offered the loan аб 34 per cent., and the latter at 4 per 
cent., but both ovjected to the condition as to repayment at any 
time, The Council are considering in committee the feasibility of 
issuing public stock for tbe amount required, 


Brighton.—The Workhouse Stock and Visiting Committee 
reported to the Guardians on Thursday last week that they had 
under consideration the letter from the Town Council, dated 
Sepb. 16, 1900, with its report from Mr. John Christie, resident 
engineer of the Brighton Corporation electricity works, to the 
Lighting Committee of the Town Council relative to the lighting 
of the workhouse by electricity, which was referred to them by 
the Board on Sept. 18 last.. Before reporting thereon, and with a 
view of obtaining further practical information, the committee 
applied to several electrical engineere enquiring upon what terms 
tbey would be prepared to inspect the workhouse premises and 
submit а scheme and report to them upon the question. After 
considerable discussion, ib wae resolved that Mr. G. R. Peere, of 
Manchester, be asked to report. 

Cleethorpes.—Ab a recent meeting of the Electricity Com- 
mittee of the Urban District Council the letter from Mr. J. Glenn, 
engineer to the tramways company, respecting proposed additions 
estimating to cost £415, to the plant of the power station propoeed 
to be subsequently acquired by tbe Council, wae discussed. The 
Council were asked to guarantee the sum before the work was put 
in hand, whether they acquired the plant for electrio lighting 
purposes or not, as the additions would nob be required for trac. 
tion purposes. Ib was decided to iosbruct the surveyor, Mr. E. 
Rushton, to communicate with Mr. C. S. Vesey Brown, electrical 
expert to the Council. The committee have decided upon the 
positions to be occupied by the arc lamps from Park- atreeb to 
Brighton- street, to be ined iu connection with the proposed 
electric lighting scheme for the town. 

Norwioh —The Council's agreement with the Norwich Mutual 
Telephone Company, Limited, has been sealed by the company 
and а copy of ib has been forwarded to the Postmaster-General, 
with a request that he will grant a license to the company to 
provide io Norwich exchange area a system of public telephonic 
communication upon the conditions of the agreement. An 
arrangement has aleo been made with the National Telephone 
Company, Limited, to embrace in one agreement (instead of 
several agreemente) the whole of the overhead wayleaves granted 
from time to time to the company by the Corporation, consistin 
of poles on highways, attachments to sewer ventilating shafte an 
Corporation buildings, at rentals fixed by the committee and 
specified in the agreement, each wayleave being subject under the 
agreement to termination by three monthe’ notice. 


Ulandudne.—The question of supplying current to the Lady 
Forester Convalescendb Home was recently before the Urban Dis- 
trict Council. The engineer read to the Council an estimate, 
charging 44d. per unit, the minimum charge for 15,000 unite for 
light ng purposes which he considered a fair average, the sum of 
£282. 78. 6d. would be yielded, and this added to other c for 
laundry and lift consumption would yield & total of £846. 2s. 6d. 
He estimated the cost of laying the cable, a length of 1,800 yards, 
ab £765 and the expense ia addition with other items would 
tobal ad £847. 10s. The interest and repayment of loans at 10 per 
cent. would be £84. 14s., and the cosb of production £166. 13s. 4d., 
a total cost of £251. 7e. 4d. This would leave a profit of £94. 15s. 
This offer will be communicated to the trustees, who had almost 
decided to put down machinery for the purpose themselves, 


N — On Friday last a new class of defaulters appeared 
аб the end of the Police Oourt/s business. This wasa group of four 
tradesmen and electric light users who had been remiss with the 
June to September quarter's accouats. In two cases payments on 
account had been made, and in all orders for payment forthwith 
were obtained. The total of the amounte for which the summary 
process of the law was invoked represente about the smallest coin of 
dhe realm as a tage, there being a gross income for that quarter 
of about 42, 800. June to September quarter is what is known 
as a light quarter; the heaviest quarter of the year, owing to 
November murkiness and December festivities, is the September 
to December quarter. In that quarter at Uskeide there were 
equal to 40. 8.c.p. lights in use, the eight-candle being the 
standard. The number of users totalled 475 to 480, and the 
8 gross income was £3,500, sufficient to encourage the 

rporation to prooeed with tbe much-needed development of 
their area.” The South Wales Daily News, to which we are 
indebted for the above, asks what about the wiring of dwelling- 
houses on the deferred payment system ? 


Paisley. —We clip the foliowing from the Paisley Gazette: *' We 
understand that Mr. Francis T ‚ burgh electrical engineer, 
has intimated his resignation to Electric Lighting Committee 
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of the Corporation. 
town clerk, is as follows: ‘Now that the action ab my instance 
against Dr. Russell, a member of the Corporation Electricity Com. 


mittee, has been satisfactorily disposed of by a jury, under the 


guidance of Lord M'Laren, ib is my intention to quit the service 
of the Corporation, and I hereby tender my resignation of my 
appointment as Corporation electrical engineer, which will, of 
courae, take effect, in terms of my engagement, on Feb 28 
next. This step on my part has been in contemplation for 
some time past, and has been in the knowledge of certain 
members of my committee, bub I have refrained from taking it 
, until the disposal of the action against Dr. Russell in vindication 
of my good name and character. Allow me to take this oppor- 
tunity of thanking the chairman and certain other members of the 
committee for their unfailing courtesy and kindness to me during 
my term of service with the Corporation.’ " 

Wrerham.— The new electric works at the Old Willow Brewery 
depó* are nearing completion, and they will soon be in readiness 
for a trial of the street arc lamps. The cost of the site has amounted 
to £8,200, and sanction has been obtained to the borrowing of 
£20,000 for the electric light inatallation and £2,000 for a refuse 
destructor. A considerable portion of the internal fittings and 
supporte were taken over with the buildiags, and wherever 
possible they have been utilised. On the ground floor bave 
been put up two sete of Willans engines coupled to Lanca. 
shire dynamos, each ot which will have an output of 125 kw. 
Steam will be generated by two Babcock boilers. These are 
fed by an automatic chain grate апа stoker, and are capable of 
developing 200 h p., each аб a working pressure of 16016. to the 
square inch. In the battery-room there are 270 accumulators. 
There are two switchboards, the larger one for distribution pure 
and simple The smaller switchboard controls the entire street. 
lighting and the electricity station itself. In the streete there are 
in all 36 arc lampe of 2,000 c. p. each, and on the controlling board 
is a switch for each nice lampe, as well as a lever, controlling the 
whole 36, to extinguish the arc lamps at 11 p.m. and light 
the incandescent lampe instead. 


Alfreton. —The Urban District Council have applied to the 
Board of Trade for & provisional order to enable it to suppl 
electric light for public and private purposes in the Alfreton Ward. 
It is proposed ab present to restrict the light to the Alfreton Ward, 
and for the ratepayers there to bear the expense of the scheme 
and also to derive any profits which may accrue from it. The 
application of the Council, however, embraces the whole of the 
parish, so that should it be necessary at a future time to extend 
the light, power to do so will have been obtainel. The scheme is 
estimated бо cost £13,500, including £1 000 for free wiring into 
private houses. Objection has been lodged on behalf of some 
ratepayers, who claim that there is nob a sufficient demand for 
electricity within the district to justify the expenditure contem- 
plated, and that therefore it would be a burden on ratepayers who 
do not desire electric light and would not derive any benefit from 
ib. However, some time ago a vote was taken of the ratepayers 
in the ward, with the result that a majority decided in favour of 
the electric light. The Alfreton Gaslight and Coke Company 
have also lodged an objection to the provisional order, urging that 
should the application of the Council be adopted the gas lamps in 
the streeb would be thrown upon the hands of the company. 


Indiarubber.—Prices in the indiarubber market during the 
past year have undergone great fluctuations. Closing prices show 
a decline from lasb January of 8d. to 9d. per pound on fine Para, 
9d. to 10d. on scrappy negrohead, 6d. on Cametas and Island 
negrohead. The supply of all medium rubbers has been large, and 
ое generally show а decline of 6d. to 9d. per pound for the year. 

he supply from Brazil continues to increase, and is the main 
supply. Peruvian rubber has largely increased ; much of the ball 
was poor quality and not liked. Bolivia sent less, but quality 
was good, and it met а ready sale. From Venezuela there 
have been triflipg supplies. Ample supplies came from Central 
America, and owing to the war scarcely any from Columbia and 
Ecuador. Africa ав а whole shows an increase of 1,000 tons. 
Rangoon exported less, bub the quality was good; also Penang, 
but the shippers of these not accepting the current fall, the sales 
are much less. m was in reduced supply, and much of 
inferlor quality; good demand. Borneo has sent а moderate 
supply, and fair qualiby. Pontianac came in large lote, and was 
irregular in price. French Cochin China and Lower China sent 
several parcels, arriving of fair quality but heated, which sold 
cheaply. From Ceylon reduced supplies sold well. A very small 
supply came from Java and New Guinea ; the latter found much 
favour. 

Private Bills.—The Examiners of ee Order Proofs com- 
menced their sittings on Friday last. The following unopposed 
Bills were passed: Metropolitan Railway and Metropolitan 
Electric Supply, The opposition to the Brompton and Piccadilly- 
circus Railway (Extensions) and Metropolitan District Railway 
Bills has been withdrawn. Consideration of the London County 
Council (Tramways and Street Widenings) Bill, which is opposed, 
has been deferred until Feb. 1. The consideration of several 
other Tramway Bille has aleo been put off to thatdate. Ab the 
second sitting of the committee there was no opposition in the 
case of the Brighton Corporation, the City and South London 
Railway, and the Islington and Euston Railway Bills. These 
measures will also be reported for first reading. The Kingston- 
upon-Thames Corporation Bill and the Victoria, City, and 
Southern Electric Railway Bill were marked on the list as dead.“ 


It will be remembered that the object of the latter Bill was the 


construction of an electric railway on the tube principle from Sb. 
George's (Hanover-square) to Cannon-street, vid Ludgate-hill, and 


His letter of resignation, addressed to the 


Prince of Wales.crescent, along Regent’s 
Gloucester-road and along Caversham-road, Highgate-road, and 
along and across Pratt-streeb, and across High street, Camden 
Town); Blackheath and Greenwich District Electric Light Com , 
pany (low-tension mains along King George street, Hyde-vale, 


thence to Camberwell, and Rye lane, Peckham. The promoters, 
whose names were set forth in the Bill, were Mr. Robert Jewell, 
Mr. R. H. Spence Browne, and Mr. Robert Roby Jewell, and the 
capital proposed to be raised was £3,300,000, with borrowing 
powers to the extend of £1, 100, 000. 

Ormskirk.—The Guardians have received a report on the pro- 
posed electric lighting of the workhouse from Mr. G. R. Peers, of 
Manchester. The reporb stated that the number of lampe required 
to lighb the whole of the premises would be 611 of different candle- 
power, the total being equivalent to 400 lamps of 16-c.p. each. 
The estimate of cost was as follows: Engine. house sccumulator- 
house, and alteration to existing boiler. house, £330; Cornish 
boiler, 18ft. long, 5ft. біп, diameter, 20106156 бхіор, £200; two 
engines and dynamoe, 40 b. b. p. each foundation, pipiag and feed. 
water heater, booster for chargiog accumulator, £1,280 ; wiring, 
ineluding underground cables, £900 : accumulator and switch | 
£480; contingencies and engineering fees, £243 —total, £3,493. 
The annual cost was estimated ав follows: 40 tons of coal at 12s, 
per ton, £24; extra wages of engineer, 10s. a week, £26. 10% ; 
oil, waste, and water, 2 per cent. on coal account, £4. 85.; 
renewal of lampe, £10; intereso and sinking fand, calculated at 
6 per сепб., £209. 108.— total. £274 88. Ia a supplementary 
report, Mr. Peers went into the question of the application of 
electric power to the pumping of water at the workhouse. He 
found that the amount of coal used for this purpose was l4cwt. 
per Чау, which аб 14s. per ton equalled £3. 10а. per week, to which 
must be added the wages of the engineer. He estimated if an 
electric lighting plano was put down, the surplus energy in the 
daytime, when the engine was charging the accumulators, could 
be used for driving an olectrically driven pump, which could be 
controlled from the lighting station. The cost would be about 
6s. per day, or £2. 23. per week -a saving of £73 per annum. Ab 
the next meeting it will be proposed that the report of Mr. Peers 
be adopted and the work proceeded with. 


London County Council.—The Council have agreed to the 
following applications for extensions of mains, etc. : Brompton 
and Kensington Electricity Supply Company (low-tension mains 


along a portion of Cranley- place); County of London and Brush 


Provincial Electric Lighting Company (low-tension mains along 
both sides of New Church road, and in Southampton-street, 
Bonneville.road (both sides), Abeville-road and to lay high and 
low tension maine and construct a transformer box in Wharf-road, 
St. Luke's); Notting Hill Electric Lighting Company (mains 


along portions of Kensington-road and Argyll.road); 86. Pancras 


Borough Council (mains along Southampton-villas, Highgate, 
Park.road, across 


Royal hill, Blieset.street, South-etreet, Blackheath-road, Lewisham- 


road, Albion street, and Connington-road) ; Bromptonand Kensing- 


ton Electricity Supply Company (to lay mains along a portion of 
Earl's Court road); Metropolitan Electric Supply Company (low- 
tension maios along Shaftesbury-avenue, across High-street, 
S». Giles, along Charing Cross road, Little Earl street, Tower- 


street, Sv. Martin's lane and place, Great and Little Newport 


streets, Lisle-street, Cranbourn-atreet, Leicester-equare, Chandos- 
street, King William-street, the Strand, Trafalgar-square, and 
Northumberland-avenue); Notting Hill Electric Light Company 
(to lay mains along portions of Gloucester-walk and Church- 
street) The Council have also received applications to lay a 
number of mains by the Hackney and Hampstead Borough 
Councils. 

Haslingden.—4At the meeting of the Town Council last Friday 
bhe Town Clerk read the following lebter from the Lancashire 
Electric Power Company, in which some interesting figures are 
given: '‘ Dear Sir,—I write to inform you that the Lancashire 
Electric Power OR NUT are preparing plans for distributing 
electric energy in bulk, in accordance with the powers given in 
their Act of last session, The company is prepared to negotiate 
for & supply upon the following terme, which are 20 per cent, 
below the maximum rates which they sre entitled to charge under 
the Act. Rates of charge for a supply im bulk: for a supply 
averaging 300 hours ре quarter, l'87d. per unit; 400 hours, 
1'60d.; 500 hours, 1:44d.; 600 hours, 1:33d. The following figures 
show the cost per unit at which electric energy is generated by 
the various local authorities who have generating stations within 
the area of supply. The figures are calculated from the official 
returns for last year, and include interesb on capital, etc., 
expended on generatiog plant, and a proportion of the expenses 
of management, but do nob include the cost of distribution or 
the interest, etc., on tbe capital expended upon distributing mains. 
Coat of generating electric energy in those towns in Lancashire 
which have generating stations within the company’s area: 
Southport, 2:23d.; Burnley, 2:40d. ; Oldham, 2 50d.; Bolton, 
2:59d.; Sb. Helene, 2:65d.; Nelson, 2:67d.; Bury, 2°69d.; Black- 
burn, 2 73d. Ib will be seen that in nearly every case a large 
saving would be made if a supply were taken from the company 
on the terms offered above. If this is the case in the larger towns, 
a still greater saving will be obtained by smaller places, where 
the generating coste must necessarily be greater. I shall be glad 
to know whether your Council is prepared to negotiate for a 
supply to their district, and shall be glad of an opportunity to 
furnish any further particulars," The matter will be considered ab 
the nexb meeting. 


Hackney.—The Borough Council last evening received the 


following report of the Electric Lighting Committee : '* (Section A 
We beg to submit to the Borough Council a pamphlet, ae 
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by the engineer, Mr. Hammond, on the electricity supply under. 
teking, as to ite advantages, conditions, and cosb of supply, 
together with the following forms—viz,, general conditions of 
suppl » form of preliminary application for supply, form of 
application for supply, form of requieition for supply to places 
outside the compulsory area. A copy of the pamphlet and forms 
have been supplied to each member of the Borough Council. We 
are of opinion that the best means of bringing the electric lighting 
of the borough before the inhabitants, and inducing them to take 
а supply, is by circulating these pamphlets and forms, which con- 
tein all details and particulars and indicate the method of pro- 
ceeding to obtain the electric current on the premises. We beg 
to recommend that the pamphlets and forms be approved and 
adopted, and that a sufficient number be printed and circulated 
amongst the whole of the ratepayers by the rate collectors, they 
being authorised to obtain the necessary assistance in the disbribu- 
tion. (Section B): We beg бо report now that all the contracte 
for works required to complete the original scheme have been 
tendered for (except the wharf crane and coal steres) and 
the contracts entered into, and we submit hereunder a stabe- 
ment of the estimated capital expenditure on the elec- 
tricity and refuse destructor works, based on the amount of 
the contracts entered into, etc., amounting to £262,740. The 
original scheme adopted by the late Vestry on March 1, 1899, 
authorised an expenditure of £242,367. The following is a state- 
ment of estimated capital expenditure : refuse destructor, includ- 
ing boilers for electricity works, £24,495 ; buildings for electricity 
works and refuse destructor works, £31,589. 39. ; machinery and 
plant—engine house plant £22,735, feed pumps £733, condensing 
plant £4,749, cooling apparatus £1,960, pipe work £5 065, switch. 
board and instruments £5,136, travelling crane £638, workshop 
equipment £772; accumulators, £7,665; wharf crane and coal 
stores, £2,000; supply mains (first contract), £75,000; ditto 
(second contract), £45,000; 320 arc lamps for public lighting. 
£11,506 ; 2,400 house meters, £8,714 ; general charges, engineer- 
ing, architect's and quantity surveyor’s fees, £14,283 —total, 
£262,740. We now beg to recommend the Borough Council to 
[BA анон for the capital expenditure to be increased by 
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PROVISIONAL PATENTS, 1901. 


JANUARY 14, 

856. Improvements in and relating to winches for raising 
and lowering aro lamps. James Dewar, 96, Buchanan 
Btreeb, Glasgow. | 

Improved means for supplying electric energy to 
railway vehicles. Ernest Rowland Hill, Westinghouse- 
buildings, Norfolk-street, Strand, London. 

Improvements in switches for electric point and 
apparatus. Oliver Imray, Birkbeck Bank-chambers. 
Southampton buildings, Chancery-lane, London. (Société 
Anonyme de Force et Lumiére Electriques, France.) 

Multiplo electric contact-making and breaking appa- 
ratus for railway signals Oliver Imray, Birkbeck Bank 
chambers, Southampton-buildings, Chancery-lane, London. 
(сове Anonyme de Force et Lumiére Electriques, 

rance.) 


916. 


924. 


JANUARY 15. 

Horizontal sliding tension ойр for use with flexible 
oleotrio Mght fitting. Geo. Stevenson and William Н. 
Farnsworth, 7, Acourb street, Hyson Green, N obtingham. 

. improvements in the materials for electric oables. 
Alexandre de Pont and Silvius de Pont, 146, Longmoor- 
lane, Liverpool. | 

Improvements in or relating to electrolytic electricity 
meters. Charles Orme Bastian, Birkbeck Bank- chambers, 
Southampton. buildings, Chancery-lane, London. 

Cover and ciroular motion for arm for electrical car 
top. William Denison and Herbert Denison, 21, Spring- 
field-street, White Abbey-road, Bradford. 

An clectrically-iliuminated portable travelling case. 
Major Alfred Roswell, 53, Jerningham-road, New Cross, 
London. 

974. Improvements in or relating to tho means for adjusting 
or regulating the shades, reflectors, or soreons 
employed in oonneotion with electric lights, gas 
lights, and others for the purpose of concentrating 
and difusing the light therefrom in any desired or 
required direction for the purpose of facilitating 
photography, and apparatus for effecting the same. 
Nathan Smedley Kay, 8, Quality-court, Chancery. lane, 
London. 

988. An improved support for aerial electric conductors 
and the like. Johann Skopec and Franz Ondra, 89, 
Princess May-road, London. 

993. Improvements in electrical measuring instruments 
Kenelm  Edgeumbe and Edgar Isaac Everett, 22, 
Charterhouse-square, London. 

998. Improvements in electric brakes. Frank Clarence 
Newell, Westinghouse-building, Norfolk-strees, Strand, 
London. 

1011. Apparatus for testing electric meters. Pedro Dario 

del Nero and José Camino, 4, South-street, Finsbury, 
London. (Complete specification. ) 


973. 


1012. Improved method of and ingredients for the manufac- 
ture of a substance suitablo for insulaters, ornamental, 
and other purposes. Bernard Weaver, 166, Fleet- 
Street, London. 

1016. Improvements in dynamo- electric machines. The 
British Thomson - Houston Company, Limited, 83, 
Cannon-street, London. (Eliha Thomson, United States. ) 
(Complete specification. ) 

1017. Improvements in electric transformers, The British 
Thomson-Houston Company, Limited, 83, Cannon-street, 
London. (Walter S. Moody and William Le R. Emmet, 
United States.) (Complete specification. ) 


JANUARY 16, 


1023. Improvements in or connected with incandescent 
electric lamps. Albert Louis Reinmann, 15, Water- 
street, Liverpool. 

1034. Improvements in or connected with incandescent 
electric lamps. Albert Louis Reinmann, 15, Water- 
street, Liverpool. 

1025. Imprevements in or connected with incandescent 
electrio lamps, Albert Louis Reinmann, 15, Water- 
street, Liverpool. 

1038. Improvements in paper for cleansing telephones, 


Hermine Henckel and Armin Henckel, 4, Corporation- 
sbreeb, Manchester. 
1049, Improvements in induction electric motors and method 
of operating the same. The British Thomson. Houston 
Company, Limited, and Hane S. Meyer, Bush-lane 
House, Cannon-street, London. (Complete specification. ) 
ements in electric meters. Llewelyn Birchall 
Atkinson, 1, Queən Victoria-streeb, London. 


JANUARY 17. 

1103. Improvoments in telephonio and other switohboard 
apparatus. Frederic William Francie, Audley House, 
Brockley Hill-park, Forest Hill, London. 

1122, An automatic oorreotor for step-by-step mechanism 
driven or controlled by electrical impulses. Charles 
O. Janney, 8234, N. King’s-highway, Sb. Louis, Missouri, 
U.S.A. (Complete specification. ) 

Electrio-vibrating-retouching apparatus. Daniel von 
Olegar, 41, Fairlawn-avenue, Chiswick, London. 

Improvements in or in connection with car trucka 
applicable for electric tramway cars and other 
purposes. John Jacob Nef and John Edward Anger, 
6, Lord-street, Liverpool. 

Improvements in electric meters. Wilhelm August 
Rasmus Mathiesen, 18, Buckingham - street, Strand, 
London. (Complete specification. ) 


JANUARY 18, 

Improvements in electric switches, Alexander Spark, 
35, Summer-street, Aberdeen. 

Improvements in carbon brush helders for dynames 
and motors. Frederick William Stansfield, 26, Sinder- 
land-lane, Dunham Massey, Cheshire. 

Coin-freod delivery apparatus for electric current. 
Rudolph Haensel, 4, Wielandstrasse, Charlottenburg, 
Berlin. (Complete specification. ) 

Self-contained electric motor. Herbert Luzerne Todd 
and J. Danham-Massey, 8, Princes-street, Bank, London. 

Improvements in receiving apparatus for electro- 

 dynamio so-called Hertzian waves. Bela Benjamin 
Schaefer, 22, Southampton - buildings, Chancery - lane, 
London. (Complete specification. ) 

The proceduro and apparatus for indicating and 
registering electric or magnetic signals, J. Ch, 
Schäfer and Co. and Eric Marx, 22, ere tn: buildings, 
Chancery-lane, London. (Complete specification.) 

Improvements in electrical measuring instruments. 
Haydn Thies Harrison, 46, Lincoln’s-inn-fields, London, 

Improvements in trolleys for collecting current from 
overhead wires. William Humphrey Wheatley, 40, 
Chancery-lane, London. (H. Dufray and Co., France.) 


JANUARY 19, 
1267. Improvements in prepayment electricity meters. 
Ernest Schatbner, 55, Chanoery-lane, London. 
1280. Improvements in electric cables. Morvyn Joseph Pius 
гоа 24, Southampton-buildings, Chancery-lane, 
OD. 


1087. 


1134. 


1156. 


1167. 


1181. 


1189. 
1193. 


1219. 


1224. 
1235. 


1282, 


1887. 


COMPLETE SPECIFICATIONS ACCEPTED. 
To be published on Feb. 9, 


1899. 
21034. Perforators for use in connection with automatic 
telegraph transmitters. Fraser, Judd, and Draper. 
1900. 


814. Method of and installation for op two-phaso 
electric motors. Lamme. (Date applied for under 
International Convention, June 14, 1899.) 


2047, te electric switches er cut-outs, Eckstein and 
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2104. EHlectsito railways and tramways on tho surface 
contact system. Stamp. 


2638. Roentgen ray apparatus and interruptors applicable 


COMPANIES’ STOCK AND SHARE LIST. 


Britieh Thomson Houston Company. Liraited. (Reist) 


Amount 
for use in connection therewith, or for othor purposes. Name. paid. Last price. 
Davideon. Commercial and Industrial.— 
2767. Long-distance relay magnetic telephones. Nessel and | Briush Iusulatzd Wire, Оро. 140% FTT 
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NOTES. 


Electrical Standardising, Testing, and Training 
Institution.—The next session of this institution will 
open on the 20th prox, when, we understand, a fresh 
course of instruction will be introduced. 


Paris Automobile Exhibition.—On Friday last the 
Paris Automobile Exhibition was opened in the Grand 
Palais, The number of exhibits was much superior to that 
seen at any previous show, and it is regarded as the most 
important automobile exhibition that has ever been held in 
France. 


Physical Society.—In consequence of the death of 
Queen Victoria the ordinary business of the meeting of the 
Physical Society last Friday was postponed. Mr. T. H. 
: Blakesley (vice-president) occupied the chair, and it was 
decided to forward a vote of condolence to his Majesty 
the King. 


Institution of Electrical Engineers.—Tho meeting 
of the Dublin section of this Institution was adjourned 
without the transaction of business on the 24th inst., a 
resolution being passed recording the deep grief with 
which we have received the news of the death of, our late 
beloved sovereign, Queen Victoria.” 


Aocident.—An accident occurred on one of the electric 
cars at Southport last Friday, which caused some alarm to 
the passengers The current had just been switched on, 
when the trolley caught in one of the clips of the overhead 
wire and remained fast. The wire did not come down, 
but the trolley was dragged from its place, carrying with it 
a portion of the roof of the car. 


Institution of Junior Engineers.—At a numerously 
attended meeting of this institution last Friday the chair- 
man, Mr. Percival Marshall, made a feeling allusion to the 
great loss which the nation had just sustained in the death 
of Queen Victoria. A resolution was passed in silence 
tendering to his Majesty the King and to the other 
members of the Royal Family “ oxpressions of sincere and 
respectful sympathy on this sorrowfal occasion.” 


Iron and Steel Institute.—At a special meeting of 
the council of the Iron and Steel Institute, held on 
Wednesday, the president (Sir Wiiliam Roberts-Austen, 
K.O.B.) in the chair, it was unanimously decided to 
present an address to King Edward VII. offering to his 
Majesty and the other members of the Royal Family the 
expression of the meeting's profound sympathy in the 
irreparable loss which has been sustained in the death of 
our revered sovereign Queen Victoria. 


Cable Intorruptions.—The cost of upkeep of ocean 
cables in the East Indian Archipelago and similar seas must 
be considerably greater than in more normal climates. The 
reason for this apparently is that interruptions by earth- 
quakes are extremely common in these places, and more 
damage to cables is probably due to this cause than to 
any other. Recently the cable from Galveston to the 
Mexican coast failed, and it was discovered during the 
repair operations that the breakdown was due to an 
earthquake. 


Royal Society of Edinburgh.—We have before us 
а copy of the Proceedings of this society during the session 
1899-1900. The volume contains an interesting paper by 
Lord Kelvin “Оп the Motion produced in an Infinite 
Elastic Solid by the Motion through the Space occupied 
by it of a Body acting on it only by Attraction or Repul- 
sion”; ‘Contributions to the Craneology of the People 
of Indis," by Prof. Sir Wm. Turner, in abstract form ; and 
“The Action of Silver Salts on Solution of Ammonium 
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Persulphate," by Dr. Hugh Marshall. Two other papers— 
“Hyperbolic Quaternions," by Mr. Alexander MacFarlane ; 
and The Theory of Skew Determinants and Pfaffi ans in 
the Historical Order of its Development up to 1857 —are 
also given. 


Experiments with Wireless Telegraphy.—Mr. 
H. Hodgson Wright recentlylgave two lectures at Halifax 
on Röntgen- ray photography and wireless telegraphy. On 
the latter subject he emphasised the fact that there were 
three known methods of communicating witheut the aid 
of wires—viz., the conduction, the induction, and the 
wave methods. Having shown how wireless messages 
were dispatched and received, the lecturer gave a striking 
experiment of the power of Hertzian waves, by means of 
which а small motor was started at the opposite end of 
the room. Perhaps the experiment which was applauded 
the most was that in which а small charge of powder, some 
20ft. or 30ft. away from the lecturer, was exploded by 
wireless telegraphy. 


Scottish Electrica] Centractors’ Association.— 
At a meeting of the electrical trade in Glasgow last 
November it was decided to form an electrical contractors’ 
association, and we are pleased to see that the decision has 
now been carried out. Under the name of The Scottish 
Electrical Contractors’ Association — Glasgow Centre,” it 
has already a membership of over 30. Mr. James M. 
Davies, of 168, St. Vincent-street, Glasgow, has been 
appointed secretary, and he intimates his desire to com- 
municate with kindred associations which may have been 
formed or with parties who propose forming such associa- 
tions, with a view to co-operation or joint action where 
necessary. The first business meeting of the association 
takes place.on Feb. 7 next. 


White Lead Production by Eiectricity.—HM r. E. 
Bailey, residing in York, has invented a means of producing 
white lead and other metallic compounds by electricity. This 
is done by the use of the electric arc, the lead to be treated 
being kept in a molten state. The metal is acted upon by 
gaseous vapours, which produce carbonate of lead or any 
other required lead compound. The fumes produced are 
blown over into chambers having canvas or fine fabric cloth 
covers or roofs. The fine dry powdered white lead falls 
down and the uncondensable gases pass through the fine 
canvas roof, thus dispensing with grinding, washing, and 
drying processes. It is claimed that there will be at least 
а saving of 50 per cent. in production by this process, 
which has been patented both in England aad abroad. 


Canadian Reception of the Pacific Cable 
Contract.—We now begin to hear how the news that 
the contract for the Paeific cable had at last been awarded 
is being received in different parts of the Empire, The 
utmost satisfaction is expressed in Canada, and the 
Canadians claim that it has only been by very steady 
insistence on their part that the final stage has been 
reached. The scheme is regarded there, however, as the 
forerunner of bigger things in the future. The necessity 
for а complete national system of telegraphic communica- 
tion is generally admitted. The outlines of such а system 
have already been sketched by the distinguished Scotch- 
Canadian engineer, Sir Sandford Fleming, and it is urged 
that every effort should be made to persuade Governments 
to act decisively in the matter. 


The “Morse” Submarine Boat.—It now appears 
that the French submarine boat Morse" is not such а 
success as at first concluded by some correspondents to the 
daily Press. The equilibrium of the vessel under water is 
nothing like what it ought to be. Ап ounce of water 
ballast, more or less, it is stated, will sink her further or 
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send her to the top. The change in position of one of 
her crew has had unlooked-for effects on the centre of 
gravity, and above all, when such disturbance has taken 
place, the submerged boat will not tend to right herself. 
The electric accumulators also do not give a spsed of more 
than six or seven knots, while the zone of action is limited 
to 120 nautical miles. "We presume that this is when they 
are new. The Francais,” which was launched а few days 
back, is of the same type as the '* Morse." 

American Manufacturers.—A résumé of the work 
done by the General Electric Company at Schenectady 
during 1900 is a good indieation of the trend of electrical 
design in the United States. This report shows that con- 
siderable improvement has been made during the past year 
in central-station apparatus, and that larger units of higher 
efficiency have been introduced in many stations replacing 
amaller generating stations. In electrical railway work we 
gather that there is a tendency towards the use of four 
motors on each car instead of two, in order to get greater 
power, higher speed, and more economy in starting. 
A great advance has also been made in the equipment of 
large manufacturing works, and we gather that it is usual 
to provide one motor for practically every tool in the most 
recently designed workehops. Transmission work also 
shows a considerable increase owing to the success which 
has been obtained in long-distance transmission in California. 
Thus an 80-mile transmission with only an 8 per cent. 
line loss is an accomplished fact, and in consequence a 
number of water powers which had previously been 
deemed inaccessible are now considered to be valuable 
properties. 

Illegal Telephones.—By an ingenious arrangement 
of an electric battery, a telephone, and several wires, the 
late head of the detective office at Lyons had for some 
considerable time previous to his dismissal been constantly 
informed of all that took place in the prefecture of that 
town. Owing to the illness of this official, and his 
unwillingness to hand over the keys of his office, a search 
of his papers was made, which disclosed a number of letters 
showing that the several attacks on the prefect and the 
French Government in certain Nationalist papers of Lyons 
had been inspired by him. A box also was opened, inside 
which was found the electrical apparatus which was his 
chief aid in carrying on this systematic theft of private 
information. The wires were found to be joined up to the 
prefect's apartments. One pair went to the prefect's office, 
and to a microphone under his table; another into his 
dining-room, and still another pair into his bedroom. It 
is confidently assumed that this elaborate network of tele- 
phone wires could not have been laid by the head of the 
detective office alone, and the police are now looking out 
for possible accomplices. 

Foreign Competition.—We notice in the Financier 
and Bullionist for last Saturday an interview with Lieut.- 
Colonel R. E. Crompton on the question of foreign com- 
petition. We think it is a pity that a proof of the 
interview in question was not forwarded to Colonel 
Crompton for his corrections before the publication, as we 
do not think that he would speak of the new detachment 
of the Electrical Engineers (R.E.) Volunteers Corps about 
to proceed to South Africa as the ‘Engineers’ Cyclist 
Corps.” Otherwise some interesting points are made in 
the interview, and Colonel Crompton sums up his reasons 
why the English manufacturer lage behind his American 
and German confrères under the following heads: “ (1) 
Because there is not sufficient touch between the capitalist 
who has money to invest and the manufacturer who 
desires to use it as a means of production. (2) The policy 
of the trade unions has succeeded in making English 


labour dear, although the rate of wages is not specially 
high. They have not allowed the workman to work to 
his fullest capacity, through a mistaken idea that they 
would ensure а longer duration of tbe work. (3) The 
English producer, when he has manufactured his goods, 
does not take nearly the same trouble to distribute as his 
rivals, He quite forgets that there are ups and downs in 
trade, and that, though his shops are now full of orders, it 
is necessary to provide against the time of less brisk trade 
by extending the market for his goods by pushing them 
into new countries through the medium of scientifically- 
trained distributors." 

The Glasgow Engines.—The engines for the Glasgow 
tramway station, over the order for which there was so 
much excitement raised about а year ago, will have to be 
in place soon to enable the tramways to be got into running 
order before the beginning of the Glasgow Exhibition. It 
will be remembered that after а considerable amount of 
discussion the Corporation of Glasgow placed the order for 
two of these engines with Messrs. J. Musgrave and Sons, 
Limited, of Bolton, while the order for the other two went 
to an American firm. We now gather from the Bolton 
papers that the first of the Musgrave engines is almost 
ready for delivery. These engines are to be of 5,000 h.p., 
апа the following dimensions will be of interest : height of 
engine 35ft., weight about 800 tons; driving shaft, diameter 
36in., weight 85 tons; high-pressure cylinder, 42in. diameter, 
5ft. stroke; two low-pressure cylinders, each 60in. diameter, 
bít. stroke; flywheel, 24ft. diameter, weight 140 tons; 
total weight of bed-plates, 135 tons; heaviest casting, 
45 tons. The engines are intended to run at 76 revolu- 
tions per minute. Owing to their size, a new erecting shop 
has had to be specially constructed for their reception. In 
view of the strong opposition which took place for this 
order, and the way it was divided between English and 
American engine builders, we hope that Messrs. Musgrave 
and Sons will succeed in their endeavours to be up to con- 
tract time. The most interesting results, however, will be 
those obtained after the engines have been at work a 
reasonable time. In two or three years hence we may 
expect to have from Glasgow reliable figures as to the 
relative cost of upkeep of the two types. 


Electromotive Efficiency of the Elementary 
Gases.— In a paper on this subject, Mr. Emil Bose 
gives a general review of the work done on gas cells, 
and a discussion of their theory. The chief problems 
treated by the author, as they appear in the Chemical 
Society’s Journal, are: (1) In what condition are the gases 
present in the electrode ? (2) What is the part played by 
the electrode itself? (3) How do the metallic electrodes 
transmit the electromotive efficiency of the gases? (4) 
How far is agreement attained between measurements 
made with the same gas and electrolyte, but with different 
electrodes ! The conclusions of the paper are as follows: 
The electromotive efficiency of the elementary gases is 
determined by their solubility in the electrodes. The 
gases in the electrodes, on account of the high dissociating 
power of the latter, are to be regarded as wholly or partly 
dissociated into single atoms; the ions of an electro- 
motively active substance are already present in the 
electrode. The electrolytic solution pressure is the pro- 
duct of the osmotic pressure of these ions and а factor 
which is а constant for each solvent, and termed by the 
author the electrolytic partition coefficient. The saturation 
of the electrode with a gas is an extremely slow diffasion 
process. Grove's gas battery is reversible, but its E.M.F. 
with the gases under atmospheric pressure has certainly 
a higher value than that usually given. In the acid 
hydrogen-oxygen cell, the water is formed at the oxygen 
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electrode, in the alkali hydrogen-oxygen cell at the 
hydrogen electrode. The second electrolytic decomposi- 
tion point of water corresponds with a  non-reversible 
process. 

Electric Delivery Wagons.—Mr. Max Loewenthai 
in the last issue of the Electrical World for the old century 
has an interesting article on the electric delivery equip- 
ment of a large New York store. It seems that the firm 
in question commenced to experiment with accumulator 
vehicles in 1897, and that since then they have been 
gradually adding new types until they have now 12 electric 
delivery vans in actual use. In order to make the whole 
of their delivery vehicles electrical, no less than 121 new 
wagons and 14 trucks would be required. We do not 
propose here to go into the types of the various vehicles 
which the firm has tried. It is interesting, however, to 
notice that in every case, the article states, they are capable 
of delivering а distance of from 20 to 50 miles from one 
charge of the battery. 
elsewhere in the descriptive matter that the speed 


of the wagons is 74 miles per hour, and they cover. 


about 19 miles daily, which would seem to show that 


they would do the day's work on а single charge. 


‘The idea of the firm was that they could charge these 
vehicles in the morning by means of the lighting plant, 
and in this way obtain a much more even load for their 
engines and dynamos. 16 has been found, however, that 
the batteries would not last а full day without recharging, 
and it is now the practice of the firm to charge them 
three times a day—i.c., after every delivery trip. In con- 
sequence of this, the firm have had to put down a new 
generating unit, as the recharging has to be done in the 
winter at the same time that the lights are being used in 
the station. There are uo figures given in the article as to 
the cost of upkeep of these vehicles, but the fact that they 
have been added to recently seems to show that the firm 
are satisfied with the commercial results obtained. 


The U.S.A. Pacific Oable.—At a recent meeting of 
the New York Chamber of Commerce a resolution was 
passed in favour of the American trans-Pacific cable being 
carried out by private enterprise. The Chamber of 
Commerce also gives its approval to the Bill now being 
introduced into the House of Representatives by Mr. 
Sherman on the subject. A committee of the chamber 
reported on four reasons why private control was to be 
preferred to State ownership. The firat of these is on 
the ground of cost, which is put down at three million 
sterling, while the next claime that the annual upkeep 
would be some £300,000 per annum. We do not see 
why on either of these grounds private ownership is to be 
preferred. It is next urged that to make the cable 
profitable there should be connections to Japan and China, 
and that the Governments of these countries would be less 
likely to grant the right to land the cable to the United 
States Government than they would be to private 
individuals or companies. This, also, we fail to agree 
with. The fourth reason against State ownership given 
by the chamber is that a large amount of expert know- 
ledge is required in laying, maintaining, and operating 
all ocean cables, and that the Government at present 
bas no department with experte having experience in 
submarine cable work. This is, perhaps, the most valid 
objection, but from what we know of the remuneration paid 
by cable companies to experta, it is in every way probable 
that the Government of the United States has only to 
advertise for applications in order to obtain experte of the 
highest class who are quite willing to accept positions 
under а stable government rather than remain with a 
private company. The real objection which the New York 
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Chamber of Commerce has to the State ownership of a 
trans-Pacific cable appears to us to be that it would compete 
with vested interests already in private hands. It will 
be remembered that exceedingly strong opposition was 
brought against the English Pacific cable for the same 
reason. 

Electric Coast Lighting.—In a contribution to the 
Electrical World Mr. Geo. E. Walsh deals with the different 
signalling lighte employed along the coast of the United 
States to warn mariners of possible dangers. Although 
electricity has only recently figured to any great extent in 
this departure, to-day the majority of United States light- 
houses are provided with electric light. There are, however, 
exceptions, the chief reason for this being the increased 
cost over other means of lighting, and acetylene gas has 
been employed in many a lighthouse located where it is 
not considered wise to establish an electric plant. While, 
of course, this lighting agent is not to be compared with 
electricity, it gives a much better effect than common 
illuminating gas, and it is used entirely in buoys round 
the coast, where gas only is supplied. Recently the Light- 
house Board carried out some successful experiments with 
electric buoys in New York Harbour. The dangers of 
night navigation were entirely removed by means of an 
electric cable connecting the line of buoys marking the 
channel The passage up the harbour was made as easily 
as in daytime, and in time this method of illuminating 
harbours at night time must be universally adopted. 
Shipping interests would benefit greatly, for at the present 
time the delay of incoming steamers and ships in a port 
like New York on account of the danger of navigating a 
narrow crooked channel in comparative darkness is a matter 
of considerable commercial loss. Nearly all the future light- 
ships placed by the United States Lighthouse Board will have 
an electric light plant on board to furnish sufficient light 
to warn ships off dangerous places. Notable features of 
these vessels will be that, unlike the old-fashioned light- 
ships, they will have hollow iron masts, at the top of which 
will bs grouped half a dozen incandescent lamps, each of 
100 ср. Two complete sets of electrical apparatus will be 
provided, so that if one should be deranged the other may 
take its place. The cost of maintaining the United States 
lighthouse service varies from about £750,000 to £1,000,000 
а year. - 

Submarine Boats in the United States.—The 
failure of the General Board of tho U.S. Navy and the Con- 
struction Board to include submarine torpedo boats in their 
building programme for this year, "may be accepted as 
conclusive evidence that they did not consider it advisable 
at this time to increase the number above those now 
authorised.’ This is the explanation given by the Naval 
Board on Construction, which has just filed a report with 
the Secretary of the Navy on the subject. It regards sub- 
marine boats as experimental, and asserta that the teste of 
the Holland’ at Newport last year were interesting, and 
answered the purpose for which they were intended— 
namely, to instruct the crew—but nothing more. In these 
experiments the Holland” made a surface run of seven 
miles outside Newport Harbour, in charge of her naval 
crew only, and succeeded in getting within striking 
distance of the battleship “ Kearsarge” without being 
discovered, due, no doubt, to her small size. She was 
ruled out, however, as the Kearsarge had already been 
put of action by another ordinary torpedo boat, which also 
got within striking distance unpercelved, and it has been 
stated that on account of the latter the vigilance of the 
lookouts on the Kearsarge” had been relaxed when the 
„Holland made the attack. Be that as it may," the 
report proceeds, “the conditions by no means simulate 
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the actual warfare, and the ' Holland’ was not on that 
occasion used as а submarine boat, nor did she accomplish 
more than an ordinary torpedo boat." 'The conclusion 
arrived at by the Board is that the utility of the boata of 
this class has not been sufficiently demonstrated to warrant 
the construction of others than those already authorised— 
eight in number— which are considered a sufficient number 
to experiment with. In the event of the Congress seeing 
fit to authorise any more submarine boats, the Board is of 
the opinion that no special type should be specified, but 
that the Secretary of the Navy should have discretion to 
contract for such boats as in his judgment are likely to 
prove the most efficient and the best suited for naval 
purposes, thus opening up competition and giving other 
inventors a chance. 

Cape-to-Oairo Telegraph. — The work of con- 
structing this line is making good progress in spite of the 
many hindrances and interruptions that are met with. It 
is stated, however, that by this time probably some 100 
miles from the south end of Lake Tanganyika have been 
completed, but for telegraphic purposes, Kasanga, a point 
50 miles distant from the base, is at present the last 
station on the route. According to a statement made by a 
gentleman lately connected with the staff of engineers 
engaged in this work, and published in the Natal Mercury, 
the principal difficulty met with by the contractors has 
been in the supply of materials, and, of course, this 
difficulty must increase as the work is proceeded with. 
Again, the nature of the country through which the 
line is passing is hilly and thickly wooded. The use 
of the trees for posts instead of the iron standards now 
being erected is favoured, probably on account of the 
difficulty experienced in transmitting heavy materials into 
the heart of Africa. At the present stage there are always 
some 50,000 or 60,000 loads of goods awaiting transport. 
The iron poles, which come from Europe, are transferred 
at the mouth of the Zambesi to river steamers and соп- 
veyed up the Zambesi and Shire Rivers to Patima or 
Katungas. Here, owing to the rapids, there is a porterage 
to Mpimbi or Matoppo, on the upper Shire River, and 
here occurs a great delay owing to the lack of carriers. 
А. few transport wagons have been placed on the road, but 
no real effort has been made to break the block in the 
traffic. The informant states that as matters at present 
atand the telegraph company’s interests will be subordinated 
to the necessities of the civil administration. For instance, 
if 1,900 carriers are available, the company will naturally 
only get what the administrator could spare. Again, there 
is no incentive to the collector or administrative officer to 
push forward the telegraph work. The construction has 
now been carried well into German territory, and the 
material is being handed over to the Germans at the 
Kalambo River, some 20 miles from the southern corner of 
Tanganyika. This arrangement, however, is not under- 
atood to be permanent, and some scheme for carrying all 
material through British territory is being talked of. 


Telegraphic and Telephonic Communication.— 
This question is likely to be severely dealt with at the 
ensuing conference of the Association of Chambers of 
Commerce in London. Several of the leading chambers 
of the country have given notice of strongly-worded 
resolutions as to the present insufficient telegraphic and 
telephonic service all over the Empire. The Newcastle- 
on-Tyne Chamber has worded its resolution in these 
terms: That whilst expressing satisfaction that after 
numerous delays the negotiations connected with the 
formation of an all-British Pacific cable have progressed 
sufficiently to enable a contract for laying the same to be 
entered into, this association would strongly urge on the 
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Government the absolute necessity that exists, both on 
account of the defence of the Empire and the promotion 
of its commerce, that immediate efforts should be made 
and actively continued until all parts of the Empire 
whether colonies or dependencies, have lines of telegraphic 
communication with each other, as well as with the mother 
country, without such lines passing through any foreign 
countries or possessions.” The Liverpool Chamber has also 
а motion down on the agenda paper to the same purpose, 
urging that every reasonable support be given to the 
Imperial Telegraph Committee of the House of Commons 
in its enquiry into the question of telegraphic communica- 
tion. As already stated in these columns, this chamber, 
in view of the growing trade with the Continent of Europe 
and also of the active competition for such trade which its 
merchants have to maintain with those of other countries, 
presses the Government to establish without any further 
delay additional and improved cables between the United 
Kingdom and the Continent, and to arrange for more 
direct wires to principal European centres of commerce 
and manufacture; and that a more efficient telegraphic and 
telephonic service between the commercial and the manu- 
facturing centres of the United Kingdom is imperatively 
necessary. The Southampton Chamber asks that the tele- 
phone trunk line service should be expedited and greater 
facilities given, while the Wakefield chamber proposes that 
the address of not exceeding four words should be allowed 
free of charge in all British and Colonial telegrams, and 
that telegraphic communication should be extended to 
rural districts where practicable. The Cardiff Chamber 
supports a similar resolution, and the Walsall Chamber 
will protest against the present Post Office regulation with 
regard to the posting of circulars produced in imitation of 
typewriting. 


Steam Piant Economy.—In the review on electric 
lighting which appears in the first issue of the Electrical 
World for the new century, Prof. Dugald C. Jackson has 
much to say on the wastefulness of our present means of 
producing electrical energy. He, of course, refers to the 
steam-engine and steam-boiler as used in the present day. 
To quote literally, the professor states that “a net ton of 
good bituminous coal may be assumed to hold an amount 
of available energy which is represented by 85,000,000 heat 
units. Not less than 22,500,000 of these heat units are 
lost in the successive processes of converting the available 
energy of the coal into the beat energy of steam in a 
boiler, into mechanical energy by means of a steam-engine, 
and finally into electrical energy by means of a dynamo. 
Of this great loss, an overwhelming proportion is due to 
the steam-engine. A small proportion of the remaining 
energy, which is now equivalent to 2,500,000 heat units, 
is lost in the transmission to the lamps, so that perhaps 
less than 10 per cent. of the original total energy is 
delivered to the lamps. Неге is a shining mote in the eye 
of the designer of the steam engine and boiler. The waste 
of 90 per cent. of our fuel which is caused by the extra- 
vagant process of generating electrical energy through the 
intervention of the steam engine and boiler, is sufficient to 
plunge all coal users who are acquainted with the limits of 
the world's coal supply into pessimism." This is not the 
first time that we have had to call attention to the mis- 
leading ideas which can be given by the too literal trans- 
lation of exact science. If Prof. Jackson were asked, he 
would quite agree that the steam engine and boiler of the 
present day are practically as economical as they can be 
made. The poor results which he states are obtained from 
these engines and boilers are only so because he puta 
alongside them the results which could be obtained if 
unobtainable conditions were at our command. Because 
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the absolute zero of temperature enters into the formula 
of the efficiency of a steam or heat engine, it does not 


follow that thie absolute zero of temperature is available 


in the condensers of the every-day steam-engine. While 
we quite agree with the professor that better results could 
be obtained if lower temperatures were available, we do 
not think it is right to give expression to the absurd 
figures contained in the article in question. The rest of 
the review is devoted to a consideration of the comparative 
efficiencies of electric lamps with other means of illumina- 
tion. The Nernst lamp is mentioned as likely to give a 
considerable saving in the near future, and Prof. Jackson 
states his opinion that more diffused and uniform 
illaminators ie also to be desired. He also hopes that 
more of the energy supplied to lamps will be converted 
into light than is the case at the present time. 


Motor-Starter Specifications.—A large number of 
types of motor-starting gear, combined with automatic 
interruptors to act in the event of the supply current 
being discontinued, or of the current taken by the motor 
exeeeding a certain maximum, have been designed. A 
good many of the types now on the English market come 
from America, and it is therefore interesting to quote the 
following specification for a motor starter which Mr. H. 
Ward Leonard has drawn up as embodying the most 
essential features of such gear. These are the require- 
ments, as given in a letter to the Electrical World: “The 
starter must stand without injury or alteration a current 
of 50 per cent. in excess of the full load motor current 
when passed through the entire resistance when cold for 
one minute. The starter must stand without injury or 
alteration a current which is double the full load motor 
current when passed through the entire resistance 
when cold for 20 seconds. The resistance must be 
of metallic alloy of high fusing point, and having 
a temperature coefficient not greater than that of 
German silver. Resistance materials whose resistance 
alters greatly when heated, such as copper, iron, and 
carbon, will not be acceptable. The resistance material 
must be surrounded by, and mechanically held in position 
by, a high-class insulating material, so that in case the 
condactor be melted by excessive current, or broken by 
mechanical strain, the conductor cannot move. It must be 
absolutely impossible to make a fire in case the resistance 
be burned out by overload current. The insulating 
material must not smoke, smell, steam, or suffer any altera- 
tion or depreciation when tested as above provided. The 
starting arm of the motor starter must have an efficient 
retractile spring constantly tending to insert the resistance 
and open the circuit to the motor, and which will invariably 
do so when the arm is released by the automatic “по 
voltage’ device. In all starters whose fullload current 
is over 80 amperes the spring must be supplemented by an 
auxiliary device such as a hammer blow to start the arm 
againat the friction of rest when it is released. The 
starting arm must be held in its full-speed position by a 
‘no voltage’ device which will be unaffected by any varla- 
tion in the load, but which will invariably release the 
starter arm when the supply voltage fails. The starter 
must be provided with an overload magnetic circuit 
breaker whose action is entirely independent of the ' no 
Voltage device and which will open the circuit to the motor 
whenever the current exceeds a predetermined maximum, 
either while the operator is starting the motor or after it 
im at full speed. This circuit breaker must be so arranged 
that it cannot be elosed, except when the starting arm of 
the starter is in its open-circuit position. In all starters 
of 10 h.p. and larger, the circuit breaker must be provided 
With an auxiliary final break, upon which the arc is broken, 


ao that the switch contacts of the circult breaker will not 
be burned when the circuit breaker opens.” 


Electric Power Distribution.— We have just 
received the January issue of the Journal of the Franklin 
Institute, which contains the valuable discussion which 
took place in November last on the electrical distribution 
of power in workshops, Prof. F. B. Crocker, of Columbia 
University, New York City, opened the discussion with а 
brief résumé of the various advantages and disadvantages 
which the electric system of power distribution possesses. 
He pointed out, for instance, that while the cost of power 
in most factories was only from 1 to 3 per cent. of the 
total expenses, there was а considerable saving to be made 
in the consumption of power by the use of electrical 
distribution, The cost was likely to be higher than with 
belting or shafting, but the buildings need not be so expen- 
sive, and the depreciation was, he considered, less than 
with mechanical transmission. It also enabled the most 
economical arrangement of plant to be made, as the 
machines need not be placed with thelr axes parallel, as 
was the case with belt driving. Another great advantage 
was the freedom in the space above the machines, which 
in older factories was cumbered with belta and striking gear. 
The other advantages instanced by Prof. Crocker were less 
frequent and less serious breakdowns, and more ease in 
obtaining speed control. The most important advantage 
was left to the last, and was that in consequence of the 
clear headroom and of this improved speed control, the 
output of a manufacturing establishment is materially 
increased by use of electrical driving. The next speaker, 
Mr. S, M. Vauclain, the superintendent of the Baldwin 
Locomotive Works, bore out the last contention, and 
stated from experience that in his works the labour 
charges on the manufactured product were reduced by 
from 20 to 25 per cent. by the olectrical driving. 
Again, the Baldwin Locomotive Works would require 
40 per cent. more floor space were they to go back to belt 
transmission. Another speaker, Mr. W. H. Tapley, spoke 
of the advantages which had accrued to the Government 
printing office daring the last five years from the intro- 
duction of electrical motors. There are in this office just 
over 200 motors with an aggregate output of 854 b.p., or 
about 4} h.p. per motor. These offices also have about 
5,000 lamps of 16 c.p., and current is used for heating 
purposes. We are surprised to find, however, that the 
maximum load required is only 320 e. h. p., which makes 
the ratio between horse-power required and horse-power 
connected about 1 to 2:67. Under the average conditions 
the ratio is even loss favourable. The figures obtained in 
this installation for cost are worthy of careful note. For 
instance, the total cost for coal and gas in 1894, when 
electric light was used in certain parts of the office, but no 
electrical motors, was $5,562; while the cost in 1899, when 
the whole of the printing machinery was electrically driven, 
was only £1,123. This shows a saving of no less than 
£4,439. The speaker remarked that the actual power 
demanded had more than doubled since 1894, and the 
number of lamps required had correspondingly increased. 
Again, since the introduction of electrical distribution they 
have been able to add 40 new printing presses, which, 
owing to the methods of driving, could not have been put 
down under the old system. А conservative estimate of 
the increased output is that a printing press will do 10 per 
cent. more work when changed over to electrical driving. 
It was also stated in connection with this installation that 
about 34lb. of coal were required per kilowatt-hour for 
driving the motors, the figure being ascertained after careful. 
trials. These figures should do much to encourage the 
introduction of electrical distribution in this country 
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WIGAN ELECTRICITY WORKS. 


— 


The history of the electric lighting at Wigan goes back | committee having to report on the best means of 
to 1890, when a provisional order was obtained from the | carrying out the undertaking, a number of towns 
Board of Trade. As was the case ina number of orders | were visited and interviews took place with engineers, 
granted in the earller days, the town was anxious to keep | both connected with these towns and also with inde- 
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BOROUGH ELECTRICAL ENGINEER. 


THE MAYOR OF WIGAN, COUNCILLOR{T.{ FYANS. 


the matter in their own hands, but had not sufficient con- | pendent consulting engineers. The committee who had the 
fidence in the financial prospects of municipal electric | mstter in hand were also responsible for the gas undertaking 
lighting to carry out the acheme immediately their order | of Wigan, and the gas engineer was instructed to prepare 


LEIMMH 


Cuang 


VM) о $ 2 7 — | 
C. au o p d TN BRADFORD PLACE 7 
"Rees Z a a E | : MILL E 


= ар ев æa — 


| мег ENCINE 
OFFICES ; --——-- - ------ 
күм BOILER 
t 


GENERATING 
STATION 


"904 SQ Y 


FId. 1.— Block Plan of Site. 


was ob:ained. The matter was considerod again in 1896 | а scheme on which tenders were obtained, but none of 
without any conclusion being come to. In 1897, however, | these tenders were finally accepted. The Council then 
a committee was appointed to investigate the whole | decided to have an independent hting Committee, and 
matter with & view to commencing work, and the | this committee, after a careful deliberation, determined that 
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it would be best for the town to engage a competent engi- 
neer, who would design and carry out the works, and 
afterwards be responsible for the running of the same. In 
consequence, advertisements were inserted in February, 
1899, in the electrical papers asking for applications from 
electrical engineers, Naturally a large number of applica- 
tions were received, and after the short leet had been selected 
and personally interviewed, Mr. Н. Collings Bishop, who 
was then engineer and manager to the Leyton undertaking, 
was appointed to the post, commencing his duties in Wigan 
on March 10, 1899. Mr. Collings Bishop promptly drafted 
out a scheme and issued specifications, on which tendere 
were received. In November of that year powers were 
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obtained to borrow £85,000, and the work was put in hand. 
The foundation-stone of the buildings was laid on Jan. 4, 
1900, and the works commenced to supply on Dec. 17 of 
last year. In order, however, to get together а certain 
number of consumers, a small temporary plant was put 
down, which supplied some 2,000 8-c.p. lamps on the two- 
wire system. This plant was put to work by Mr. Bishop 
in December, 1899, and it has done much to enable the 
larger works to start with a respectable load. Tbese lamps 
were changed over from the two to a three wire system as 
soon.as the permanent works were completed. 


PosrrioN or WORKS. 
The site selected for the electric light and power works 


he 
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boasts a large number of advantages, as will be seen from 
the block plan (Fig. 1). The site in question is practically 
surrounijed by water, as the Leeds and Liverpool Canal 
forms а boundary on the one side, while the stream which 
passes under the canal is a boundary on the other. The 
other boundary is a small leet of water, which comes, we 
believe, from a neighbouring mill and discharges into the 
canal. Having the canal so close to the works will enable 
all the coal required to be loe hs on it from collieries in the 
near neighbourhood, and in this way the cost of transit, 
which in the Lancashire district forms a considerable propor- 
tion of the total cost, will be kept down. As will be seen from 
the block plan, asmall dock has been constructed from the canal, 
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„ 4, AND 5.—General Plans and Elevations of the Wigan Electricity Works. 


in which the barges will be able to lie while being unloaded. 
Another advantage of the position of the works is that 
there is xg supply of water for condensing purposes. 
These Mr. H. Collings Bishop bas taken advantage of in the 
design of his station, which will start condensing very 
shortly. The canal water, when softened by a process atter- 
wards to be described, will also be used for the boiler feed. 
The engine and boiler house at present erected will contain 
a good deal more machinery than is now required for the elec- 
tric lighting in the town and fcr the tramways already autho- 
rised, but even after these buildings have been filled up 
there is ample space behind for the extension of the engine 
and boiler house in a straight line. In fact, the capacity 
of the site is ample for the probable needs of Wigan in the 


152 THE ELECTRICAL ENGINEER, FEBRUARY 1, 1901. 


future, when all the trams are electrical and current for | | 
both power and light is distributed from the central station. | ч 
Тһә eee have also acquired, or are acquiring, the | 

land on the other side of the river, which, if the Bill now 
before Parliament is passed, will be used for a main car | 
depôt in connection with the electric tramways. i M 


BUILDINGS. | 


The designs for the buildings and for the offices which UNUM, Б 
are the nearest to the entrance to the site were all prepared | 
by Mr. Collings Bishop, and the arrangement ія such as to х 
be exceedingly convenient. The position of the various а 
offices 1s to seen in the illustrations Pt 2 to 5) 
The foundations for these buildings had to be carefully 
prepared, as the subsoil is water-logged, and provides none 
too firm & bed on which to place moving machinery. It 
will be seen from the illustration of the shaft that its 
foundation was prepared by driving 18ft. piles down 
into a hard substratum of sand and clay. On the top 
of these piles was placed the concrete bed on which the 
shaft was built. e bottom of the piles is some 31ft. 
below the actual ground line. Over the rest of the site 
on which the main buildings had to be erected, a continuous 
bed of concrete 3ft. thick was lald, and on this the walls 
were built. The engine foundations consist of an additional 
depth of 10ft. of concrete above this bed. The space 
between these engine foundations and the various walls 
makes the most convenient passage in which the mains 
and also the exhaust pipes can be carried. These 
exhaust pipes come between the engine foundations 
and the boller-house wall, whereas the connecting ~ 
cables between the various machines and the switch- 3 
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board are carried in the space between the engine founda- 
tions and the wall against which the acoumulator-room is 
built. Owing to the offices being not quite completed 
when we there, we are unable to give a full view of the 
hee; from which the architectural design could be 
seen. e general effect, however, is and the 
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110. 10,—Coal levator for the Boilers. 


attempt of the engineer in the building line is the car- 


shed now being used on the tramways on the Markland 
Mill orgs route, This building is only a temporary 
one, but the whole of the roof principals were actually 
made by a blacksmith employed by the Corporation under 
Mr. Bishop’s supervision. The car-shed was also erected 
by Corporation labour. 


Coat-HANDLING PLANT. 

Before proceeding to describe the boilers, a few words 
concerning the means of getting the coal from the canal 
into the mechanical stokers of the boilers will be of intereat. 
The machinery for this is being supplied by the Chain 
Belt Engineering 5 of Derby. It may be divided 
into two heads — first of all, the apparatus required to get 
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FIGs. 11 AND 18.—Hlevations of the Coal Weighing Machine. 


the coal from the barges into the coal store and weighing 
it in transit; and, next, the apparatus required to get the 
coal out of the coal store into the various hoppers of the 
mechanical stokers of the boilers. In Figs. 7 and 8 illustra- 
tions are given of the и and elevators, and also the 
weighing machine for the first operation. It will be seen 
that the coal can be shovelled by hand into the Dodge 
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conveyor, which is about 50ft. lang, and is placed along. 

| be brought. 
This conveyor is below the level of the barge, and any: 
rtion 
of ite length. This conveyor delivers into an elevator. 


aide the dock into which the coal ‘barges 


number of men can shovel the coal into it at any 


store. For taking the coal from the store to the boiler hoppers 
the plant is arranged as illustrated in Figs. 9 and 10. A 
Dodge conveyor, 54Ít. long, runs underneath the store, and 
the coal falls b 
lating doors whic 


gravity into this conveyor through rega- 
are worked from the stokehole. This 


Fre. 18.—Section through the Baboock-Wiloox Boller, showing Chain-Grate Stoker and Buperheater. 


of 43ft. centres, which in turn delivers into an endless 


conveyor delivers into an elevator 37ft. high, which in 
turn delivers the coal into a conveyor 74ft. long, running 
directly over the hoppers on the boiler fronts and delivering 
automatically into any of these hoppers, the supply being 
regulated by doors worked from the stokehole. There is 
thus no manual labour required for supplying the boilers 
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Id. 14.—Pian of the Steam-Pipes at Wigan. 


ing in the roof of the coal store, and is automatically 
filled by the conveyor above it. The weighing machine 
itself is quite automatic, and will weigh the coal in half-ton 
lots and register same without any attention from the men 
in charge. There is thus no handling of the material from 
the time it leaves the barge until it is received into the coal 


with coal out of the store. The capacity of the plant is 
about 20 tons per hour, running аб а moderate speed, 
and it is all driven by electric motors, which are placed 
in the positions indicated in the drawings. The weighing 
machine, which is of the Avery type, is illustrated in 
Figs. 11 and 12. The apparatus for withdrawing the 
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coal from the store is so arranged, as can be seen, that any | heat from the further end of the arch before coming into 


part of the store can be drawn on, and this will enable, if 
need be, the kind of coal used to be varied, as the coal 
from different collieries can be placed in different parta of 


the store. 
Тнв BOILERS. 


These are of the Babcock-Wilcox type, and four of 


contact with the boiler surface. Thus the fuel is coked, and 


is peadra y consumed as it travels the length of the grate, 
falling over at the back end into the clinker pit. The speed 
of travel of the grate is regulated by a ratchet and pawl 
attachment on the driving worm, which latter into a 
wormwheel, on the shaft of which are drums which revolve 


Id. 15.—Hlevation of Steam Pipes. 


them are fixed under the first contract. Each of these 
has a total heating surface of 5,140 square feet, and is 
fitted with steam superheaters and with chain grate stokers. 
A sectional elevation of the boiler with this stoker and 
superheater is shown in Fig. 13. From this it will be 


the grate. The depth of the fire, as above mentioned, can also 
be regulated at will, and thus the machine can be in a moment 
adjusted to any kind of fuel at any rate of combustion. 
These stokers are driven from a countershaft fixed to the 
girders running back of the boiler-house wall, which in 


FIG. 16.—General View of the Wigan Electricity Works 


seen that the coal from the hopper falls on to the 
travelling endless chain grate, the depth of the fire 
being regulated by the height of the firedoor. The 
feed of the conl is so slow that the quantity of gas 
evolved from the fresh fuel coming under the front end of 
the arch, lias time to complete ita combustion by the radiated 


turn is driven by means of an olectric moto of the G.E.C 
type. The stoker is so arranged that it can be worked 
by hand by means of а crank placed on the end of the 
wormsbaft if the motive power breaks down, or it can be 
worked as a stationary grate, as the firedoor, which is 
made in halves, can be opened just the same as the fire- 
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doors of an ordinary hand-firing furnace. The ashes from 
the grate fall down an inclined shoot into а passage con- 
structed beneath the boiler-room floor. The openings of 
each of the shoots is closed by means of a door. Along 
the passage a emall truck rune on rails, and the ashes are 
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raked down into this truck after the doors closing the shoots 
have b3en opened. 
STEAM-PIPES. 


The general arrangement of these steam- pipes can be seen 
from the drawing of the station given in Fig. 14. The two 


steam-mains are placed over the main flue between the 
boilers and the chimney, and there is space left behind 
these pipes and the wall for & man to walk along the line 
in order to actuate the various valves. On each boiler is 
placed the usual non-return stop valve. The connection 
rom this provides two flanges on to which the bends con- 


consists of one large iron tank divided up 


FIG. 19. — Details of Steam Pipe Connections to Pumps. 


THE ELECTRICAL ENGINEER, FEBRUARY 1, 1901. 


necting the boilers to either of the duplicate steam- 
mains is made. The stop valves on these bends are placed 
at the junction of the bends with each of the main 
steam-pipes for means of working. The connections 
between these main pipes and the various engines 
are made in much the same way, there being an inde- 
pendent rising pipe from each steam-main. A valve 
is provided in each of these rising pipes, and they are 
afterwards connected together by a Y, from which a single 
pipe goes on to the engines. It will be seen from the 
drawing, and also from the photograph of the station 
(Figs. 15 and 16), that there are no steam-mains in the 
engine-room, the only pipes which occur overhead being 
the single connections from the steam-mains in the boiler- 
house to the various engines. Although on four boilers 
are at present fixed, the mains are run the full length of 
the boiler-house in order to connect up to the feed pumps 
and the condensing water pumps, which are placed in a 
room which is a continuation of the coal store. 
Тнк Borer FEED. 

As mentioned in the introductory remarks above, the 
Corporation are able to use either canal water or town 
water for boiler feeding purpose. In either case the water 
is passed through the water-softener, which is placed under 
the large iron tank forming the reservoir for the condensing 
water. This water-softening plant was supplied by Messrs. 
Mather and Platt, and is 2 their standard type; it is 
capable of treating 6,000 gallons of water per hour. It 
y а wrought- 
iron division into two compartments, each 15ft. by 15ft. 
by 10ft. deep. The tanks are worked alternately—i.c., 
the processes of filling, softening, and clarifying are carried 
on in one compartment, whilst softened and clarified water 
is being drawn off from the other. The softened water is 
run into a brick reserve tank, from whence it is taken to 
the boilers. Figs. 17 and 18 give illustrations of this 
water-softening plant, and the position of the various valves 
required in wor the same. The mixing tank for the 
lime-and-soda solution is seen in the middle of the plat- 
form over the tanks. Steam is used to inject this solution 
into the water to be softened, and the whole is then stirred 
by forcing air through it. After the whole is mixed 
together, the sediment is allowed to deposit on the 


. bottom of the tank. The withdrawal tube, seen in the 


illustration, for drawing off the water is arranged with 
floate, so that the softened water is always taken from the 
surface. In this way there are no stirring-up currents 
caused by the withdrawal, such as would disturb the deposit 
at the bottom of the tank. The water from the town mains 
in its usual condition has a hardness of about 12deg. on 
the Clark scale. After treament in this water-softener the 
hardness is reduced to about 4deg. at a cost for chemicals 
of about 24. рег 1,000 gallons. This water-softening 
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apparatus supplied by Messrs. Mather and Platt works on 
the Archbutt-Deeley process. 

^ The softened water from the storage tank underneath 
the water-softener then flows through a brick conduit to an 
open trench in the pump-room, into which the pump auctions 
dip. The feed pumps employed are of the Weir type, 
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which are now so frequently met with in all power stations. 


From these pumps, which can be seen in Fig. 19, the water 
Thus it may 


is passed to the boilers in various ways. 
either go through a live-steam heater or an exhaust-steam 


heater, supplied by Mesers. Isaac Storey and Son, and 


Á 
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two sections ате at work. Each economiser is arranged in 
two parte, with expansion pipes between them, to facilitate 
examination in. cleaning. There are, of course, three 
independent dampers to admit the furnace gases into the 
economisers from the main flue. | 


FIG 90,—Eud View of the Willans and Byng Hawkins Steam Dynamo. 


thence to the boilers, or it may go to the Green's 
economisers. The connections on the feed pipes are so 
arranged that they are completely in duplicate. The 
duplicate ranges of pipes have also cross connections in 
places, so that in the event of a breakdown, in each 
independent service of feed the pipes can be so cross- 
connected that one complete system is still available. 


| 


— | 


Exhaust Pipe 


Fic. 21.—View of one of the 210-kw. Sets, showing the 
Connections to the Condensers. 


The economiser, which was supplied by Messrs. Green 
and Son, of Manchester, is arranged in three separate 
sections. There are some 512 pipes altogether fixed, but 
the three sections enable any one-third of these to be used 
quite independently of the remaining two-thirds. This is 
а decided advantage, as one section of the economiser can 
be closed for cleaning or any other purpose while the other 


| 
| 


| 
| 
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ENGINES AND DYNAMOS, 

The generating plant now fixed consists of four engines 
made by Messrs. Willans and Robinson, while the dynamos 
were supplied by the General Electric Company. The two 
large engines are of the Willans 5-1 type, with three lines 
of cylinders and three cranks av right angles. Esch of 
these engines is capable of developing 336 h.p. when run- 
ning at a speed of 550 revolutio:s per minute with 160lb. of 
steam at the stop valve. The two smaller engines indicate 
240 h.p. at 38 revolutions. The above are at ordinary full 
load, as the engines will give an overload of 10 per cent. 
The governors are of the automatic expansion type, specially 
designed to enable the engines to respond quickly to the 
changes of load due to the tramways. The centrifugal 
governors actuate а relay which quickly moves the levers 
varying the cut-off in each line of cylinders. 

The dynamos of the General Electric Company's six-pole 
type were all manufactured in their Manchester work- 
shops. The duty of the larger dynamos is 420 amperes at 
any voltage from 460 to 500 on lighting load, and 500 to 
550 volts, 300 amperes, on traction load. The smaller sete 
on lighting load are made for 460 to 500 volte, 300 amperes, 
and on traction load 500 to 550 volts, 215 amperes. These 
dynamos can be overloaded 10 pe cent. on lighting load 
and 25 per cent. on traction load, The machines are, of 
course, over-compounded for traction work, the compound- 
ing being cut out for Jighting service. The magnet frames 
of the generators are divided on the horizontal diameter, 
and the larger sete especially have very light fields and 
yokes, much resembling the American type. The pole- 
pieces and field coils are of cylindrical shape. The arma- 
tures are of the flywheel type, of large diameter, with 
slotted cores. The carbon brushes can be retained in a 
fixed position, and run sparklessly from no load to 25 per 
cent. overload. 

From the illustrations (Figs. 20 and 21) a good idea of 
the general arrangement of the parts of these dynamos can 
be obtained, while the fullest details of construction are 
given in the section (Fig. 22) kindly furnished to us by 
the makers. From this section it will be seen that the 
armature cores are well ventilated. This is proved by the 
temperaturo measurements taken after a six hours’ run at 
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full load. With an air temperature of 73deg. F., the | hour in the larger sets at 15510. steam pressure at the 
engine end of one of the large dynamo armatures was | engine stop valve was 27-810. at full load, 281Ь. at three- 
found to have a temperature of 117deg. F., while at the ! quarter load, and 32:121b. at half load, and in the case of 
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Fia 22.—Section of the Byng Hawkius 6-pole Direct - Current Dynamo. 


the smaller sets, with 152lb. steam pressure, 29 ·7Ib. per 
kilowatt-hour. The weight of the complete armature of a 
large generator ie 33 tons. 


commutator end the temperature of the armature was only 
106deg. F. These readings give rises of 44deg. F. and 
3ddeg. F. respectively. The smaller armatures get rather 
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warmer, but here again the maximum rise was only THE CONDENSING PLANT. 


67dey. F., while on the field colle the maximum rise was The arrangement of the condensing plant at Wigan 
501eg. F. The efficiencies obtained from these engines and | contains several most interesting features. The Korting 
dynamos on trial will be seen from tbe two diagrams | type of ejector condenser is employed, and Messrs. 
(Fige 23 ard 24). The steam consumption per kilowatt- | Korting Bros. also supplied and erected the whole of the 
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pipe work in connection with the condensing plant. The | made. They had not been put to work when we were 


water used for the ejector condensers comes from the 
canal It is drawn from the canal by means of three 
circulating pumps supplied by Messrs. J. and G. Weir, 
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Figs. 25 AND 26.— Plan and Elevation of the J. aud G. Weie Pumps fc 
Lifting the Condensing Water. 


each of which is capable of forcing up into the large tank 
60,000 gallons of water per hour. This is done by 25 
double strokes per minute of the pump. The head against 
which these pumps have to work is somo 40ft. Figs. 25 
and 26 show respectively the elevation and plan of theso 
Pumpe, which are, we believe, the largest the firm has yet 


at Wigan, but were practically ready for starting. The 
arrangement of the pipes and pumps is shown in Fig. 27, 
while in the next illustration (Fig. 28) can be*seen the 
arrangement of the pipes as fixed to each engine. The 
photograph (Fig. 21) also shows the exhaust pipes and 
ejector condenser as connected to one of the largest 
engines. Besides being able to condense in this way, an 
atmospheric exhaust has been provided by Mr. Collings Bishop. 
The arrangement of this exhaust can be seen from the 
illustration. The two smaller condensers fixed to the 
Willans 3-H engine are of Messrs. Korting Bros.’ No. 26 
size, and require 15,400 gallons of water per hour. The 
larger pair of condensers for the 210-kw. steam dynamo 
is of the No. 30 size, passing 22,000 gallons per hour. 
Two more condensers of this size are also on order for 
the other two steam dynamos which are shortly to be 
erected in the station. A vacuum equal to 24in. of 
mercury is guaranteed for all the condensers, and this the 
makers have undertaken to obtain when the amaller plants 
are giving 5,000Ib. of steam per hour to the condensers 
and the larger sets 7,0001). It is provided in this 
guarantee that the supply water shall be at a tempera- 
ture of 70deg. F. All the condensers are discharged into 
a common pipe which carries the water into a sump, 
from which a drain is taken to the canal. The water- 
pipes have been put in of such a size as to allow for 
more engines to be connected without altering the existing 
arrangements or inconveniencing the present plant. 


ACCUMULATORS, 


The battery was manufactured by the Electrical Power 
Storage Company, Limited, and consists of 280 cells in 
wood lead-lined boxes, each cell containing 15 plates erected 
on single-tier stands, and is capable of discharging at 75 
amperes for 10 hours, or 150 amperes for four hours, or 
300 amperes for one hour, the final E.M.F. at the end of 
any of these discharges not to be less than $25 volte. The 
first half of this battery was erected some months ago in a 
temporary battery-room, but it bas now been taken to the 
permanent electric lighting station, and the remaining balf 
of the battery erected with it. "There are two floor Tavels 
in the accumulator-room. The upper floor, which is only 
partially boarded over, is carried on iron girders, and is 
reached by a staircase from the ground floor. The cables 
to these accumulators are all of the rubber-covered type, 
and are laid in wooden casing which is filled up with 
bitumen.  Thie Rives a secure protection against the fumes 
from the acid. The charging of the battery is effected on 
somewhat novel lines. The procedure is as follows: The 
battery is put across the 'bus bars, and the number of celle 
reduced until charging takes place. The cells so cut out 
of circuit are charged independently by & small motor- 
driven dynamo. The battery regulating switch can be 
seen in Fig. 29. 

The arrangement of the subsidiary electrical apparatus 
in the station is decidedly novel. This is so because Mr. 
Bishop has elected to use only two wire feeders through- 
out, and to distribute his balancing machines in various 
parte of the network. The third wire of the system is, 
however, brought back into the station, and two of these 
balancing machines are fixed in the main engine-room. 
Another point of novelty in centralstation work is that 
there is no provision made on the switchboard for supply- 
ing different voltages to different feeders. Thus there is 
only a pair of lighting bus bars—i e., one positive bar and 
one negative bar. In order, then, to be able to run ata 
common voltage in the station for both long and short 
feeders, provision is made for inserting boosters in the 
feeders which go to the more distant parts of the town. 
The balancing machines, one of which can be seen in 
Fig. 29, are of the General Electric Company’s standard 
four-pole type, with a single field magnet and a double. 
wound armature. Each side is capable of transferring to 
the opposite side of the three-wire system 50 amperes at 250 
volts. It will thus be seen that each of the balancers can 
compensate for 100 amperes out-of-balance current in the 
system. The machines run at a speed of 1,100 revolutions 
per minute. Seven of these balancers, which are exceed- 
ingly neat and compact machines, have been supplied by 
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the contractors. Two of these are fixed in the central station, 
while the other five are placed in sub-stations constructed 
in various parts of the town. The boosters are naturally 
laced im the engine-room, and e has been found 
or them under the switchboard gallery. Three of these 
boosters are now erected ; they each consist of a standard 
four-pole motor coupled to a four-pole dynamo. The 
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purpose by the General Electric Company. It is so 
arranged that a series of resistances across the field-magnet 
winding that the armature is cut into the feeder circuit 
when it is generating only about two volts. The resistance 
is then increased until the required boosting voltage for 
the current going through the booster is obtained. The 
machine is t 


en practically automatic, but it can be further 
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Hes. 37 AND 28.—Sectional Elevations of the Circulating Water Pipes for the Condensers, 


э beri is capable of ing a current of 500 volts and 
of adding 20 volts to the EMF. The dynamo armature is 
duplex wound—that is to say, there are two distinct 
windings in el. This construction does much to 
enable the machine to rnn smoothly in spite of heavy 
currents being passed through its armature while the field 
is only a little excited. The field magnets of this booster 


regulated by altering the resistance in the shunt in the 
driving motor. This motor is supplied at 460 volts from 
the lighting bus bars, and its normal speed is 900 revolu- 
tione per minute. On trial it was found that this 
10-kw. motor-driven booster had a combined efficiency of 
74 per cent. 

The other two motor-generators seen in the foreground 


w showing one of the Balancers with Switch Gear at the back aud also the Accumulator Switch Gear. 


dynamo are wound with a heavy conductor, through which 
the current to the feeder passes. In this way the E.M F. 
added is practically proportional to the current in the 
feeder, ud al.. „ the drop in the feeder. The regulation 
of the boosting is arranged for by inserting a low-resistance 
shunt across the terminals of the field winding. The switch 
gear for introducing the booster dynamo into a feeder 
circuit is a most ingenious one, and was designed for the 


of Fig. 16 are used to charge the end cells of the battery 
of accumulators, which cannot be charged at the bus bar 
voltage. The construction of these motor-generatore is 
aimilar to that of the motor-driven boosters described 
above. In this case, however, the dynamos are designed 
to give 100 amperes at 100 volts, at а speed of about 
1,050 revolutions per miante. 
( Continued on page 164.) 
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TRAMWAYS AND LIGHT RAILWAYS ASSOCIATION. 


The adjourned general meeting of the Tramways and 
Light Railways Association was held at Norfolk House, 
Norfolk-street, W.C., on Friday last. In the unavoidable 
absence of Sir C Rivers Wilson (the president) through 
a Mr. Atherley Jones, M.P., was elected to the 
chair. 

The SECRETARY (Mr. Norman E. Thompson) read the 
notice convening the meeting. 


In opening the proceedinge the CHAIRMAN said : This is 
the first meeting of the Tramways and Light Railways 
Association. It is called in the main for business purposes, 
but perhaps I shali not be regarded as unduly intruding 
upon your time if I say a few words with regard to the 
purposes of this association. It was formed some 18 months 
ago, and I need hardly say that its main, and almost its 
sole, object is to develop throughout this country means of 
transit, and chiefly through the aid of electricity. I think 
probably every gentleman in this room will concur with 
me when I say that the development of trsmway locomo- 
tion in this country, undoubtedly considerable as it has 
been, has not been commensurate with what might reason- 
ably have been expected, and is certainly not to be com- 
pared with what has been done in other countries. The 
progress in this country has been lamentably short of what 
we might have hoped for. I need only state that if you 
take the development of tramways in the United States 
of America, some very few years ago—about the year 1890— 
there were not more than 150 miles of electrical tramways, 
whereas at the present time, within a period of 10 years, 
that has developed to something like 20,000 miles. Unfor- 
tunately, there has been no corresponding development over 
here, for during that same period, instead of developing by 
thousands of miles, as the industry has in the United States, 
only some 175 miles have been added. Altogether there 
are not more than 1,200 miles of tramways in this country. 
One of the most urgent matters which has recently engaged 
the attention of the Legislature is that of enabling the 
humbler classes of the community to dwell some distance 
from the centres at which they work, and that can better 
be attained by facilities of cheap locomotion than probably 
by any onher method that the Legislature can take advantage 
of. I have said, this association is mainly concerned in 
development by electric traction, and it hardly needs very 
much argument to convince even the least informed man 
of the enormous advantages of electric traction over horse 
traction, or even steam traction. It is obvious, in the first 
place, that it is a great saving as regards wear and tear, 
and it does away also with a large amount of physical 
suffering to horses. That alone ought to commend it to 
rational beings. But it has another advantage. Whereas 
horse traction costs something like 9d. to 1s. per car mile, 
electric traction is found to cost not more than 5d. to 8d. 
per car mile, and, of course, it is obvious that probably 
that cost may be materially decreased in the future. I may 

now to deal with the specific objects of this meeting. 

at I have said provides, I hope, a sufficient justification for 

the establishment of this society. There are 200 members, 
derived not merely from those who are profitably associated 
with the tram industry, but from those counected with the 
great corporations of this country. We have to make it 
apparent to municipalities that there is no intention and no 
desire on the part of this association to do anything to 
interfere with their just rights. At the same time, this 
association is alive, and it is a fact that one of the greatest 
hindrances in tramway development is the existence of 
restrictions, partly legislative and partly administrative. 
We hope, however, by proper objection in conjunction 
with corporations to remedy, if not altogether remove, 
these state of things. There are two Acts of Parlia- 
ment dealing with the subject, the old Tramways 
Act of 1870 and the Light Railways Act, and they 
are not always very wisely used by those who have 
authority to put them in force. We have been in com- 
munication with the Board of Trade with the idea of 
getting the former Act abandoned. The decision is 
unfavourable at present, but we do hope that at any rate 
some reasonable modifications may be made in both. We 


know that corporations have done a good deal, and are still 
doing a good deal, in the way of tramway expansion, but 
at the same time in some cases objections have been raised 
partly through jealousy and partly in consequence of the 
rival interests of adjoining local authorities. Some- 
times the power of veto which under the statutes 
are given to municipalities, hag been unjustly and 
unwisely used. This is also the opinion of many leading 
men who are concerned in these matters, and of the London 
County Council. As I have said, we do not want to inter- 
fere with the just rights of municipalities, but we do think 
that absolute right of veto which they exercise under the 
Tramways Act, and by practice ander the Light Railways 
Act, might be materially modified, and it is the inten- 
tion of this society to secure some modification of the 
objectionable clauses in those Acte Another matter 
of importance is as to the power of compulsory pur- 
chase. We feel that there might possibly be some 
modification of the law in that respect which, without 
operating unfairly upon municipalities, might give proper 
compensation to those persons who have invested their 
funds in the tramway industry. The matter is engagin 
the attention of this body. "There is one other topic o 
interest. The idea was conceived by the managers of 
tramway undertakings to form a society with the same 
objecta as but apart from ours. Representations, however, 
have been шай. to them that divided counsels at this 
developing stage of the tramway industry are inadvisable, 
and that therefore it would be better for them to con- 
stitute a unit of this society, so that their action might be 
а eonsolidated action with us on all matters of moment. 
This was agreed to, leaving these gentlemen the right to 
take private counsel together. hat I have said, I 
think, constitutes a fair statement of what the purposes, 
objects, and proceedings of this society are and have 
hitherto been. It only remains to say that it is a matter 
of gratification to the gentlemen associated with this body 
that we have received a communication recently from the 
Union Nationale de Tramways accepting the invitation of 
this society to come over here and take counsel with us 
in 1902, and, I hops, to enjoy the traditional English 
hospitality. 

On the motion of the CHAIRMAN, а resolution was adopted 
in silence expressing deep sorrow at the death of her 
Majesty the Queen, and sympathy with the Royal Family. 

he CHAIRMAN then said there was not much revenue 
attached to the society, nor was much necessary. What 
money was required was readily found. He might sy, 
however, that there was a substantial balance at the bank. 

The following gentlemen were afterwards elected 
members of the council for 1901: Messrs. A. Baker, R E. 
Crompton, W. L. Madgen, E. F. Vesey Knox, R. H. Scotter, 
and C. R. Bellamy. 

A vote of thanks chairman closed the 
proceedings. 


to the 


APPOINTMENTS VACANT. 


Assistant Mains Engineer, Manchester Corporation, £200 per 
annum, Feb. 5. 

Mechanical and Electrical Engineer, Darjeeling Tea Estate. 
Full particulars in our advertisement columns. 

Traveller, must have complete knowledge of vulcanite electrical 
articles. Full particulars in our advertisement columns. 

M (two), lathe and bench work, in the Manchester 
district. Full particulars in our advertisement columnas. 

TraMo Assistant, electric lighting and tramways department, 
East Ham Urban District Council, £150 per annum, Feb. 14. 

Outdoor Assistants, Easb Ham District Council, £150 per 
annum, Feb. 10. Full particulars in our advertisement columns. 

Switohmen (several) in direct.curremt and three-phase sub- 
station, 30s. per week. Full particulars in our advertisement 
columns. 

Assistant Eleotrical Engineers, Devonport Corporation, £130 
per annum, Feb. 7. Ап assistant electrical engineer is also 
required by Feb. 7. Full details in our advertisement columns. 


-a 


The Light Railway Commissioners are about to make an order 
empowering the construction of the light railway from Crickle- 
wood to Edgware in the terms of the draft submitted. 
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FRICTION POSSIBLE AND PROBABLE. 


It is extremely difficult at this moment to write 
upon any topic except the one uppermost in the 
hearts of the citizens of the Empire, but the busi- 
ness of the world moves on, and claims the attention 
even of those whose hearts are stricken the most. 
Soon the storm and stress of another session of 
Parliament will have to deal with questions of great 
importance to the electrical industry. It is neces- 
sary, therefore, to discuss once more a special 
point of the conflicting interests between private 
enterprise and municipal action. We have always 
held that certain operations must be of the nature 
of monopolies if the public is to be served properly 
and economically. Many people will wonder if 
economy is possible under & monopoly. It is 
not if humanity is absolutely lost to truth and 
honesty; but although the world is bad enough, 
it is not utterly bad. One of the worst signs 
of the times is the increased tendency to 
believe men’s actions to be bad before they have 
been shown to be so—in fact, never to credit 
innocence, but always to assume guilt. The work 
of a corporation may be done honestly and economi- 
cally quite as much so as that of a company or an 
individual. In our estimation, monopolists are not 
necessarily thieves or rogues. It is not necessary 
to set out a list of operations which should 
be monopolies; it is enough to suggest that 
the distribution of water is of this kind, also 
of electrical energy. The Legislature, greatly 
assisted by the divergence of opinion within the 
electrical profession, has decided otherwise. In 
various instances competing companies are to be 
found exploiting the same area; in other instances 
combined authorities are trying to obtain powers so 
that they may compete against a company already 
supplying a part—greater or less—of the area pro- 
posed to be exploited. Power stations which could 
supply in bulk are not to be supported, because the 
authority or authorities desire to equip works of 
their own. All is chaos, and the end is like to be 
confusion. Why does every new comer in a district 
proceed to incontinently damn all that has been 
done in that district over five or ten years ago ? 
Of course, much is obsolete. The industry could 
not be progressive were it not so, and there is no 
method known to humans to prevent such a state 
of things. What sayeth history? Less than twenty 
years ago men who believed in electric lighting 
did all they could to induce authorities to adopt 
that method of lighting. When the doubtful 
member of an authority urged that the “ industry 
was in its infancy,” every possible argument was 
urged to prove the contrary. If one of those 
members lives, and is in power to speak at the 
present time, what a fine text he has, and the 
moral he might preach, though wrong, is supported 
by the thoughtless actions and speeches of the 
present-day promoter. Every authority that took 
action is to be commended, not condemned, for at 
the time of installation installing something better 
than what they had had previously. If since any 
Installation was made great advances have taken 
Place, one advantage rests with those who have 
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waited; and if similar progress is made in the near | to the present engineer, I leave to the common-sense of 


future, those who argue so glibly for the scrap- 
heap must not be surprised to find men far from 
eager in support of views put forward and 
apparatus offered. Perhaps the most important 
problem for solution at the present moment is 
that of a power company authorised to sell 
in bulk throughout a given area, and various 
authorities within that area combining to obtain 
an order to equip a station. If such an order 
is obtained, there will arise conflicting interests 
within this area which will be a continued source 
of trouble for all parties. We may put the case 
briefly, trying to fathom the original ideas of 
the promoters of the power scheme. They 
saw а district which was open to a supply 
of electricity with several authorities which 
might ultimately adopt electric lighting and pur- 
chase in bulk. A combination of authorities to 
equip a common station was hardly contemplated, 
and if carried out will probably make all the 
difference between success and failure. There ought 
to be some way out of the difficult position, 
and we think the way is not indistinct if both 
parties are desirous of avoiding troubles. The com- 
bined authorities no doubt have an estimate of the 
probable cost to them per unit at the bus bars. 
Will the power company supply at that estimated 
price at the bus bars, or will it pay them so to do? 
The reply to such questions seems to provide a basis 
for the solution of the difficulty. Of course, there 
might be a sliding-scale agreement to alter the price 
with the introduction of improved apparatus or 
the lowering or raising cost of materials. 


CORRESPONDENCE. 


“One man's word is no man's word, 
Justice needs that both be heard." 


ELECTRICAL DANGERS. 


SIR, —I have read your comments on the Cardiff trans- 
former sub-stations, which are apparently based on some 
report submitted by the present electrical engineer to his 
committee, Ав anyone would conclude from reading the 
paragraph that there are many sub-stations in Cardiff in a 
decidediy dangerous condition, I should be glad if you 
will kindly find space in your next issue for the following: 

There are in Cardiff just 14 sub-stations. Of these, two 
are idle—i. e., contain neither switch gear or transformers. 
Of the remaining 12, six or seven are fitted with modern, 
safo, simple, high-pressure switch fuses for the mains and the 
transformer feeds, made by the British Insulated Wire Com- 
pany. All the high-pressure metal is entirely enclosed in cast- 
iron cases, with slate covers through holes in which the porclain 
switch fuses are pushed into place. There is no bare high- 
pressure metal in anyone of these sub-stations. Three of 
the remainder have somewhat different gear. Mostly there 
are switch fuses of the Brush Company’s latest protected 
type, and main switches enclosed in cast-iron cases all 
mounted on slate bases on iron framework. All high- 
pressure cables are concentric with the outer earthed, or 
are lead-cased twin cables right up to the transformers, 


and it is practically an impossibility for anyone to inadver-: 


tently get a shock in these sub-stations. Of the remaining 
two or three stations, one contains but one transformer fed 
by one concentric cable, terminating in the case of the 
transformer itself; the last one or two admittedly contain 
some temporary gear, but at а safe distance from the 
entrance. 

Whether this justifies tho sweeping assertions attributed 


your readers and yourselves. Personally, I prefer to think 
that that gentleman relied more for his facts upon some of 
his staff than by personal inspection of the lot. It should 
also be borne in mind that the question of changing over 
to the low-pressure direct-current system has been under 
consideration by the Cardiff Corporation for a long time, 
and is now definitely decided upon, and which has neces- 
sarily checked spending capital freely upon sub stations and 
other alternating plant.—Yours, etc., N. APPELBEE. 


[N.B.—We think it a pity that any personalities 
should be introduced in this question, es y as Mr. 
Appelbee agrees that alterations to the alternate-current 
plant in the sub-stations were not made in view of the 
possibilities of а complete change over to a low-tension 
system. In any case, it was the duty of the present engi. 
neer to report dangers which existed in these sub-stations. 
Ep. E. ЕД 


———— MGR 


FORTHCOMING EVENTS. 


FRI ͥůU AY, FEB, 1. 
North-East Coast Institution of Engineers and Shipbuildors. 
At 7.30 p.m., general meeting at Newcastle-on-Tyne. 
Sanitary Institute.—At 7 p. m., Mechanical Physics; Laws of 
Motion, Hydraulics,” obc., by Mr. E. J. Steegmann. 


Monpay, FEB. 4. 
Institution of Great Britain.—Ab 5 p.m., general 
monthly meeting. 

Sanitary Institute. —A6 7 p.m., ‘‘ Natural Forces; Light, Heat, 
Electricity ; Chemistry,” by Mr. E. J. Steegmann. 

Society of Engineers. —Ordinary meeting. 

TUESDAY, FEB. 5. 

Institution of Junior Engineers.—At 8 p.m., ab Wesbminster 
Palace Hotel, lecture on “ Works nagement," by Mir. 
A. H. Barker. 

WEDNESDAY, FEB, 6. ; 

Royal Institution of Great Britain.—Abt 3 p.m., Prof. J. A. 
Ewing on Practical Mechanics.” 

Sanitary Institute. — At 7 p.m., The Atmosphere; Pressure 
and Composition; Air; Combustion and Respiration,” by 
Mr. E. J. Steegmann, M.B. 

Institution of Electrical Engineers (Students' Section). — 
Ordinary meeting. Paper on ‘Systems of Distribution and 
Economy in Mains," by Mr. J. T. Irwin. 

THURSDAY, Бев. 7. 

Rontgen Society.—At 8 p.m., ordinary meeting. ‘ Experiences 

of X Ray Work during the Siege of Ladysmith” (with 

lantern slide illustrations), by Lieut. апа Quartermaster 

F. Bruce. 

Fripay, FEB. 8. 

Royal Institution of Great Britain.—Ab 9 p.m., discourse on 
5 and Progress of Aerial Locomotion,” by Prof. G. H. 

ryan. 

Sanitary Institute. — Ab 7 p. m., Meteorology.“ by Mr. W. 
Marriott. 

Institution of Junior En —Ab 8 p.m., ab Westminster 
Palace Hotel, paper on '' Electric Power Supply in the 
Metropolis,” by Mr. Louis F. Awde. 

Institution of Mechanical Enginoors.—Extra meeting ab 8 p.m., 

journed discussion on ‘‘ Power—Gas and Large Gas- Engines 
for Central Stations.“ by Mr. Herbert A. Humphrey. 

Physical Society.—Ab 5 p.m., Burlington House, annual general 
meeting; address by the President. Council meeting ab 
4.30 p.m. 

SATURDAY, Fes. 9. 

Institution ef Electrical Engineers (Students' Section).—Visit 
to the generating station and depdt of the Central London 
Railway, Shepherd’s Bush. 

Glasgow and West of Sootland Technical College Scientific 
Society.—At 7.30 p.m., ordinary meeting. ‘‘ Diatomite,” by 

Mr. R. B. Stewart. 


Events Postponed. 

INSTITUTION OF CIVIL ÉNGINEEES.—AÀ]l meetings until further 
notice.—-Birmingham (Students’) Section, dinner arranged for 
Јао. 31 last. " 

INSTITUTION OF ELECTRICAL ENGINEERS. —Уівіс to tho Willesden 
generating station from Feb. 2 till Feb. 16. —Mancheeter Section, 
meeting on Jan. 29 last. 

GENERAL ELECTRIC COMPANY.—Annual dinner from Feb. 2 till 
March 2. 


SOCIETY оғ ART!.—AÀll meetings for next week. 
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WIGAN ELECTRICITY WORKS. 
(Concluded from page 160. ) 
SWITCHBOARD, 
The switchboard at Wigan was manufactured by Messrs. 
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machines can be brought to exactly the same voltage 
before they are switched on to the lighting or traction 
'bus bars, The last section of the board contains the 
recording instruments required by the Board of Trade, in 
order to see that their regulations with respect to the fall 


Dorman and Smith, of Manchester, to the general design of of voltage on the earth return is not exceeded, and 
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110. 80.—The Wigan Malu Switchboard, Made by Messrs. Dorman and Smith. 


the electrical engineer, Mr. Н. Collings Bishop. A general | also that more than the given proportion of the main 


view of the lighting and traction board.can be seen in the 
photograph (Fig. 30). The lighting switchboard runs the 
ull length of the switch gallery, while the traction feeder 
board stands at right angles to it in the distance. 
Both of these boards are made up of white Sicilian 
marble slabs mounted on steel framework, and surrounded 
by cast-iron moulding. Commencing with the lighting 
switchboard, the first five panels contain the provision 
for the dynamos so that they can be connected to 
either the lighting or traction "bus bars. The diagram- 
matic reproduction of one of these panels is given in 
Fig. 31. It will be seen from this that when the machine 
is supplying the lighting circuits, there is a single-pole fase 
on each conductor. On the other hand, when it is con- 
nected to the traction 'bus bars these fuses are out of 
circuit, and the supply is given through the automatic 
cut-out at the top of the panel. The throw-over 
switch in the middle of the panel, which has three 
contacts at the top and three at the bottom, is 
required in order to ont in the series winding 
of the generator when it is working on the tramway 
circuits, The dynamos then work as over-compounded 
machines, whereas with the switch in the other direction 
the dynamos supply the lighting currents with only the 
shunt coils in connection. The next panel contains a single 
set of plug bars by. which the various feeders are directly 
connected on to the bus bars. The ammeters near these 
"bus bars indicate the currents which go out to the various 
feeders. As mentioned elsewhere, there is only a single pair 
of "bus bars for the lighting circuits on this board, so that 
the machines are always running at a common voltage. 
The excess voltage required to overcome the drop in the 
long feeders is obtained by boosters described above. The 
seventh panel of the board contains the arrangements by 
which the battery can be connected either on to the 
lighting or the traction 'bus bars. The cell regulator 
switches are not mounted on the main board, but are placed 
on the wall of the engine-room against which the battery- 


current is not returned to the station by earth. The 
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Fic. 31. Diagrammatic View of Switch Generator Panel with Connections. 


room is constructed. The eighth panel is used for | traction board at present consists of three panels only, 
paralleling the various generators, and is provided with a each containing a maximum current circuit breaker, 
number of multiple point voltmeter switches, so that the an ammeter, a main switch, a lightning arrester with 
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choking coil and a recording wattmeter. The shunt | the distributing system. These three-core pilot cables 
regulation for the machines is not placed on the board, but | are also protected in the same way by being drawn into 


is arranged in the front of the same, as can be seen in the | earthenware con4ui:s. 


illustration. A table is being constructed along the front 
of the switchboard so that the attendant taking the records 
can watch the instrument while he is entering up the figures 
which require to be taken at frequent intervals. The inde- 
pendent switehboards for controlling the balancers are also 
placed elsewhere in the station, and in the sub-stations where 
individual balancers are provided in various parte of the 
system. These switchboards are seen in the illustration 
(Fig. 20). Underneath the switch gallery and near the 
booster regulating switches there is a main fuse board, 
of which ali the feeders are connected as they come into 
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F1G8. 82 AND $8,— Sections of a Typical Doulton Conduit, showing Joint ng. 


the station. This was not completed when we visited the 
station, and it seemed to us that more protection would be 
required to prevent the blowing of one fuse, causing an arc 
which would spread to the various other circuits going out 
from the fuseboard. Arrangements might also be advan- 
tageously made for more quickly replacing fuses in case of 
a short-circuit lasting only for an instant. 


MAINS, 


All the cables, both for the feeders and distributors, 
which were used at Wigan were supplied by Messrs. W. T. 
Glover and Co, of Manchester. Five feeders are at present 
laid, each consisting of a concentric cable with a jin. section 
of copper in each conductor. The tramway feeders, of 
which three are now pat down, consist of single cables, 
each 8 of a square inch sectional area. The three-wire 
distributing system for the lighting and power circuits 
consists of three conductors with sectional areas respec- 
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FIG. 84.—Section of the Tramway Rail and Fishplate. 
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tively of 2, 1, and 2 square inch. The whole of these 
feeders for both lighting and traction, and also the distri- 
butors, are drawn into earthenware conduits of the Doulton 
type. Typical sections of these conduits and also a view 
showing how the cement joints are made between adjacent 
lengths are given in Fige. 32 and 33. From various points 
on the system three-core pilot wires are brought back to 
the station, so that observations can be made on voltmeters 
there of the actual pressure on practically any part af 


It is found, however, that an 


Ете. $5. —The Wigsn Tramway Poles. 


exception will have to be made to this procedure in 
extending the mains for the tramways and for lighting 


TEST TERMINALS 
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FRONT OF PANEL 
IId. 36 —Detalls о the Blackwell Switch Gear in the Section Pillars. 


along the Markland Mill Bridge-road. The level of the 
canal, which is close to this road, is almost the same as the 
roadway, and, in consequence of this and of the surface water 
which collecta, it is found impossible to keep the water out 
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of the drawing-in boxes and of the conduit. In consequence 
it has been decided to lay new mains in this part of 
Wigan, on the solid aystem in troughs filled with bitumen. 
The various cast-iron junction boxes required for connecting 
up these mains both to the feeders and to the consumers’ 
terminals were supplied by Mesars. Picksley, Sims, and Co., 
of the Bedford Foundry, Leigh. The designs, however, 
were prepared by the borough electrical engineer. These 
boxes include the connecting boxes for consumers, the 
house service boxes, the joint-boxes for concentric cable. 
The same firm also supplied the various frames and covers 
for the eub-stations and for the street pite containing the 
junction boxes. The frames and covers for the drawing 
boxes were also in the contract. 


SCALE OF CHARGES. 

The scale of eharges for light and power which are being 
made by the Wigan Corporation are such as to give all 
consumers an advantage from using their lights or their 
motors regalariy. The electrical energy sold for lighting 
is invoiced on tbe Brighton system, the charge being 7d. 


THE TRAMWAY SYSTEM. 


The establishment of a complete system of electric 
trams thronghout Wigan was hampered by the fact that 
a vba A company is already in possession of certain 
routes. is company runs services with steam trams 
over lines which are the property of the Corporation. 
The lease under which the company works the line has 
still about 14 years to run. We believe that a proposal 
had been made to buy back the lease from the company, 
but that the price asked for the same was too high to 
make the purchase financially feasible. The Corporation 
would have the steam tramcears on their hands if they 
purchased the lease, and these, of course, would not be 
worth much in view of the fact that they would beentirely 
displaced by electric cars. 

The Corporation, however, in 1898 obtained an Aet of 
Parliament enabling them to construct the present line, 
which runs to Markland Mill Bridge, and also the route 


in Wigan-lane, which it is expected will be completed in 
April next. 


Powers were also obtained to extend the first- 


Id. 51.—Map of Wigan. The hatched lines round the streets denote distributing mains and the full lines down the streets are tramways. 


per unit for the firs& hour per day average use of the 
maximum output demanded. Any energy consumed above 
this quantity is charged at 2d. per unit. The motors are 
also supplied on a sliding scale, which is as follows : For an 
average ase at full load of under one hour per day, 2d. 
r unit. Where the average use per day is between one 
our and five hours, the charge is 13d., whereas the charge 
is still further reduced to 1d. per unit if the average use 
per day comes out between 8 hours and 12 hours. The last 
stage in the scale provides that any consumer using his 
motors night and day throughout the year will only be 
charged 3d. per unit. Mr. Collings Bishop has already 
obtained а consumer who requires an 80-h.p. motor to run 
continuously in this way. The motor is required to drive 
the refrigerating machinery and accessories in a cold.sir 
store, and even at this low price the transaction should be 
rofitable to the Corporation, and especially to the consumer. 
me 6,000 8-c.p. lamps are now connected to the mains, 
and many more are applied for. The new Technical 
College being built by the Corporation will require 2,000 
8-c.p. lamps, as well as many motors, 


named route, and the overhead work on this extension has 
also been completed. Powers are now being sought by 
the Corporation to construct other lines outside the borough 
boundary to Standish, Scoles, and Frogland. When these 
are completed thero will be nine miles of route, along which 
will be laid single lines, with frequent turn-outs to enable 
the cars to pass. Tho gauge of these lines is 3ft. 6in., and 
they will be interconnected. In the Market-place it will 
either be necessary to run another line of rails beside 
those leased by the steam tramway compary or else to 
obtain ranning rights over the loop line of the company. 
The laying of the track for these electric trams bas 
been carried ont by the borough engineer, Mr. W. Bolton. 
The rails and fishplates were eupplied by the Barrow 
Hematite Steel Company, and have the section which is 
shown in the accompanying illustration (Fig. 34). Messrs. 
Askham Bros. and Wilson furnished the points, which are 
of their patent automatic type. The crossings and drain 
rails also were supplied by tbe firm, and are of best 
crucible cast steel ; also tbe joint-plates for supporting the 
joints of the rails, and the tie-bars and fish-bolte, were in 
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and proposed the usual resolution confirming the Council's 
action. Several other gentlemen having given their views, 

Mr. HAMMOND, in the course of ар instructive speech, said 
he was the first man in Europe to introduce electricity Into a 
private house. He lighted his house throughout with that illumi- 
nant 20 years ago, and found it to be such a benefit that he 
became an apostle to electricity. He knew of no authority 
which did not enter into such an undertaking without fear and 
trembling. In the United Kingdom there were two places that 
actually supplled electricity for lighting and for power at an 
average price below 34. per unit. The power in those places 
was supplied by the local authority. No.company had yet 
supplied electricity at such a price. In five districts electricity 
was supplied at a charge of between 3d. and 34d. per unit. 
They were all supplied by local authorities. Of 12that charged 
between 34d. and 4d. per unit, 10 were local authorities and 
two companies ; 30 charged between 4d. and . per unit, 24 
of which were local authorities and six companies ; 20 charged 
between 44d. and 5d., 15 being local authorities and five com- 
panies. Between 5d. and 6d. per unit there were 14 autho- 
rities and 17 companies, and above 6d. two authorities and 11 
companies. All these were Board of Trade returns. 

Mr. HAWTAXNE made a speech, in which he said that he had, 
after carefully examining the district, presented a scheme that 
involved an outlay of £345,000, although application had been 
made by the Councils for £400,000. 

The meeting was a very lively one, and a threat was made to 
A 78 a ratepayer who protested against the experts being 
allowed to speak. After several speeches had been given in 
opposition—including one by the Chairman of the Tottenham 
Ratepayers’ Association, Mr. W. E. Windsor—the Counoll's 
action was confirmed by а majority equivalent to 2 to 1. A 
poll was demanded. 

Mr. George Spicer, J.P., a very prominent resident of 
Enfield, preeided at Tuesday's meeting of Enfield ratepayers, 
which the principal councillors attended. 

Mr. Spicer, in his opening speech, spoke on the various 
advantages derlved from the use of electrio light. 

Mr. О. О. HAwrarxE produced produced several di 
and statistics showing the cost of the land and buildings, plant, 
and distribution, and generally compared the undertaking of 
the supply of electrical energy by municipalities and private 
companies. He proved eonclusively that the local authorities 
could supply energy far cheaper to the consumer than the com- 
panies could. 

Mr. Ковевт HAMMOND, in the eourse of his remarks, said 
that that was one of the first joint schemes for the supply of 
electrical energy thut had existed. The Bill would be brought 
before а parliamentary committee, and 1f he was called before 
that committee he would be prepared to say that in prinolple the 
Bill was right. What he proposed was this : to lay dows а 
central works, to get а suitable site, to lay down the 
works for the generation of electricity, and to carry it by 
high pressure to every one of the districte. The Joint Board 
were anxious to show that their scheme was а commerolal one, 
and that they were not proposing to E & revenue through 
electricity at an absurdly high price. The price quoted by the 
opposing company was utterly absurd. The true business prin- 
ciple was not to go and put a price on where a loss would be 
sustained. His house was the first in Europe which was lighted 
from top to bottom with electric light. The fittings for electric 
light were just as cheap as gas fittings. There were 130 local 
authorities in this country with electric light works in opera- 
tion. Many had gone in for it with the very greatest fear, and 
not in one single case had an authority regretted the under- 
taking. In the present case the prospects were exoellent. 
There would be no sinking fund during the first three years, 
the interest charges would be light, and the revenue would 
begin to come in from almost the day the works were opened. 

In answer to а ratepayer, Mr. Hammond said that he had 
given no guarantee that it would be a paying concern. 

Mr. Арсоск moved the following resolution : ** That, having 
heard the experts on the scheme by the proposed Joint Board, 
this meeting is of opinion that it is to the interest of the 
parishioners and owners that the scheme should be proceeded 
with, and, therefore, recommend the owners and ratepayers to 
vote in favour thereof at the ensuing poll." This was seconded 
and carried by a majority of four votes. 

The following are the estimates of the schemes : (1) purchase 
of site, buildings, plant, etc.,. £122,740 ; (2) distribution, 
including free wiring, £199,260 ; (3) contingencies, including 
also fees and services of experts, parliamentary and legal 
expenses, £23,000—total, £345,000. 
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LIGHT RAILWAYS. 


the firm's contract. Mr. Bolton has paved the space between 
the rails and a strip each side of the same with granite setts. 

The overhead equipment for these lines has been carried 
out by Mr. Collings Bishop, who has bought the supplies 
from various firms and erected the materials with his own 
staff. In every case the conductors are supported by side 
poles with overhanging brackets. Messrs. Robert Blackwell 
and Co. supplied the steel poles with their bases and 
bracket arms (Fig. 35), the junction boxes at which the 
trolley wire is divided up into sections, the bonds for the 
track, and also the trucks on which the tramcars are 
carried. The poles are three-section tubular steel poles of 
two sizes, one capable of standing a strain of 700lb., and 
the other a strain of 1,0001). The fittings are of the 
“ Blackwell" standard type. The truck is of the Peckham 
extra long cantilever extension type, as in use on а grest 
many other lines in the country. The bonds are of the 
well-known crown flexible type. 

The bracket arm hangers, of which some 500 or 600 
were required, were supplied by Messrs. Bergtheil and 
Young. The bracket arm hangers in question are the 
ordinary “ J.P." type of hanger, with galvanised body made 
of malleable iron, with a Sin. steel insulated bolt suitable for 
bracket arms of 2 о. diameter each. The bolts in question 
are the ordinary type of the wellknown moulded mica 
insulation, and are interchangeable throughout, being 
capable of being slipped in or out at any time. The insula- 
tion is a homogeneous mass of ШАШ material, which is 
pressed on to the steel bolt by heavy hydraulic pressure, 
while the insulating material is in a plastic state. This 
insulating medium is of an extremely solid and mechanical 
nature, and due to these gualities is much in favour for 
this class of work. It can be submitted to heavy blows, 
not chipping sufficiently to in any way injure the insu- 
lating qualities. 

Attached to the bolt in question are the ordinary type 
of 24in. and 18in. ears. The firm also supplied the trolley 
wire, which is of 000 gauge, and the various insulators 
required for it. 

Messrs. Dick, Kerr, and Co. supplied the 12 tramcars 
complete with motors and controllers. The whole of these 
motors, the controllers and accessories, as well as the cars 
themselves, were manufactured in England in the works of 
the English Electrical Manufacturing Company, Limited, 
with which firm Messrs. Dick, Kerr, and Co. are so closely 
associated. The cars are provided with hand brakes, and 
an additional safeguard is obtained by moving back the 
controller past the off position, in which case the motors 
are short circuited on themselves: they then act as electric 
brakes. These controllers are provided with the solenoid 
blow-out for preventing arcing at the contacts. | 

The first section of this tramway system was opened on 
the 85th inst, and we learn that it is being very well 
patronised. Owing to its comparatively short length— 
Hu miles—two cars can provide for the regular service, 
while a third car is required at busy times. The number 
of passengers carried seems likely to exceed in 20,000 the 
first week. 

In conclusion, we have to congratulate the Corporation 
of Wigan on their electric undertaking, and to thank their 
electrical engineer for his kindness in placing drawings and 
information at our disposal. 


ELECTRIC LIGHT IN NORTH LONDON. 


The third of the, series of statutory meetings in connection 
with the East Middlesex Electricity Bill was held at Tottenham 
on Friday evening. The meeting was called for the purpose of 
procuring the ratepayers’ consent to the Council's action in 
combining with the District Councils of Enfield, Edmonton, 
Southgate, and Wood Green to obtain powers to generate and 
supply electricity. The North Metropolitan Electrical Power 
Distribution Company, which has already received an Act to 
enable it to supply electricity in bulk to the districts named, is 
offering stern opposition to the jolnt board of the local councils. 

At Friday night's meeting Mr. Wm. Jubb, J.P., chairman of 
the Tottenham District Council, presided, and was supported 
by a number of the councillors, and also by Mr. R. Hammond 
and Mr. ҮҮ. С, С. Hawtayne, the experts retained by the 
Councils. The Chairman put the case for the local authority, 


The Commissioners on Wednesday concluded an enquiry at 
Crewe into an application by the Crewe Town Counoll for an 
order to construct light railways within that borough. The 
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London and North-Western Railway Company and the Cheshire 
Oounty Council opposed the scheme. The former said the 
scheme was unnecessary, and would entail a loss; the latter 
opposed on account of the roads being too narrow. Mr. 
Hopkinson, engiueer, Manchester, gave evidence in its favour, 
and said it was proposed to borrow £100,000 for the construc- 
tion of about eight miles of railway. The Commissioners 
reserved their decision. 

The Commissioners have issued a draft order sanctioning the 
construction of light railways by the Middlesex County Council 
in 12 parishes in the county of Middlesex, including Finchley, 
Hornsey, Hendon, Tottenham, Wood Green, and Willesden, at 
an estimated cost of £450,000. 

It is reported in the local Press as a persistent rumour that 
the North-Eastern Railway Company are likely to become in 
time the promoters or owners of the Bridlington-Flamborough 
light railway. 

A Bill to be introduced into Parllament in the ensuing 
session by the Cork, Blackrock, and Passage Railway Company, 
which, amongst other matters, contains provisions for making 
certain alterations affecting the public in the Cork, Blackrock, 
and Passage Railway Act, 1896, in connection with the con- 
struction at Passage West and Glenbrook of the extension 
railway from Passage West to Orosshaven, will come before the 
Council on Feb. 12. 

Deputations from the Rhondda and Pontypridd District 
Councils attended a meeting of the Parliamentary Committee 
of the Glamorgan County Council last week. As a result, it is 
understood that the two bodies have come to an understanding 
whereby the opposition of the county authority to the light 
railway pro will be withdrawn. 

A private company has been granted powers by the Light 
Railway Commissioners to construct a line from Porth to Tony- 
pandy, but the Rhondda Council consider that this will inter- 
fere with their comprehensive acheme for constructing a 
tramway of their own all the way from Hafod to Treherbert. 
Both the Glamorgan Oounty Council and the Rhondda District 
Oouncil will appear before the Board of Trade in opposition to 
the private company’s scheme. 

It is stated that the whole of the share capital of £51,000 
for the purposes of the construction, completion, and equipment 
of the Vale of Rheidol light railway bas been applied for and 
allotted. We understand that a contract has been entered into 
for the completion of the line in good time for the season of 


1902. 

The Isle of Thanet Light Railway Company have concluded 
arrangements with the London, Chatham, and Dover Railway 
for the rebuilding of Broadatairs Bridge in accordance with the 
plans and specifications of the Council. 

At the last meeting of the Gwyrfai District Council at 
Carnarvon, the question of the proposed light railways from 
Carnarvon to Dinas Dinlle and Ebenezer came up for considera- 
tion. A resolution was come to, after much discussion, to the 
effect that the Council should take no steps to oppose the 
application to the Board of Trade, as they had every confidence 
that Mr. Peterson would carry out his promise with regard 


not only to electric lighting but also the water supply and the 
railways. 
— € ——— P— [€ 


QUESTIONS AND ANSWERS. 


If thou hast knowledge, let others light their candle at it. 


Under this heading we insert questions and answers 
of a practical character relating to central-station work, 
tramway work, or construction work; and for each suit- 
able question offer one shilling, and for the best solution 
of any question we offer ten shillings. We also give 
five shillings for every other answer we print. The answers 
to any question should be sent within 10 days after the 
question bas appeared. We would call the attention of 
those sending in answers to the fact that the neatness of 
any sketches (wbich must be in ink) sent in is considered 
when marking the relative values of these answers. All 
formuls should be carefully written to prevent mistakes as 
to symbols, and sll loose sketches should be signed by the 
author. The matter must be written on one side only of 
the paper. Questions may be sent at any time. 


(JUESTIONS. 

347. Describe the connections of a switchboard and an effective 
type of synchroniser for three-phase generators supplying 
motor circuits. Is there any method of starting up the 
motors as a whole from the generating station H. W. 

348. How would you arrange connections so that an ordinary 
double-pole throw-over switch can put two dynamos in 
series or in parallel? When the switch is on the top 
oontaets the machines to be in parallel, and when on the 
bottom in series. —8S. W. C. 


type is seldom used in practice, since the 
of the permeability of iron to its hysteret 
density is such that the power factor cannot bereduced below 
about 5—i. e, about 50 per cent. of tbo current through 
the coil x the volts across the coil aro abrorbed in tbe coil 
itself. 
where no adjustment of the choked voltage is necessary, 
whilst, if a fair rarge of adjustment (say, 2:1 or 3:1) is 
required, Fig. 3 would be used, and for a still larger range 
Fig. 4 would be found most auitable. 


ANSWERS. 


Question No. 541. —Give the formule for the construction of a 


choking ooll required to give a definite voltage with a given 
current and periodicity. 


Best Answer to No. 341 (awarded 10s.).—In order to 


answer this question fully it will be necessiry to consider 
three more or less distinct types of choking coil: those 
having a completely closed magnetic circuit of laminated 
iron (Fig. 1); those having a magnetic circuit composed 
principally of iron, hut including an air-gap of definite area 
and length (Fig. 2); and, lastly, those baving adjustable 


4 
ГА 


ее da «cse 


mmi 


Cor. 
Co 


Fio. 1 Fia. 2. 


magnetic circuits variable from a complete or partial iron 
circuit into a complete or partia air circult by withdrawing 
an iron core (Figs. 5 and 4). 


The closed magnetic circuit 


Fra. 3. 


Fia. 4. 


е relation 
c loss at а given 


The type shown in Fig. 2 would usually be used 


OO ak 
OF Со; 


Fra. 5. 


When the type to be used has been decided upon, the 
next point is to obtain the best size of iron core—te., the 
size of core for which the combined price of copper and 
iron (with а reasonable temperature rise) shall be a 
minimum, except in a few special cases in which efficiency 
is of more importance than price. No general rule of а 
simple nature can be given for obtaining this size, so that 
it must be approximatcd to by а trial and error process, as 
described below: This, however, will be found to give 
little trouble, since considerable variation ie permissible 
without greatly influencing the total cost. 


Let C =the given current passing through the coil ( JMS 

value) ; 

V=the 1 05 volts to be measured across the terminals 
of the coil when the current, C, is passing; 

—~— =the given periodicity ; 

T =the number of turns in the coil ; 

S =:he net section of iron in the core, in square inches; 

B- the permissible flax density (maximum value) in 
the core—this depends on the quality of the iron 
und the readiness with which the coro can cool 
itself, and should lie between 40,000 and 60,000 
C.G S. lines per square inch at ordinary 
periodicities ; 
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N = average total flax which must pass through every 
tarn of the coil in order that the volts, V, may 
be read at the terminals; =B х 8, 


Having assumed tentative values for the section of core, 
S, and the induction density, B (and therefore N), two 
independent 5 for the number of turns, T, are 
available, one depending on the number of volte, V, and 
the total flux, N, and the other depending on the current, 
А, and the reluctance of the magnetic circuit. The process 
of designing a choking coil consists practically in so adjust- 
ing the different variables that the two values of T obtained 
from these two expressions shall be alike. 

The first expression is merely the ordinary transformer 
formula : | | 
V 10 


2122 j 
444 * NX : 
whilst the second varies with the type of choking coil 
under consideration as follows : | 
1. For the complete iron circuit type (Fig. 1)— 
т l; x X 
Ма x C | 
where /; =the mean length of the iron circuit, in inches; 
X = the ampere-turns per inch of iron at the density, 


B, and is obtained from a permeability curve 
of the particular quality of iron used. 


. For the partial iron, partial air-circuit type, shown in 
Fig. 2— 
(lı x X)+ (31222 х1, 
| MS A* C 
where | = mean length of the iron part of the circuit, in 


ches ; 
X = ampere-turns per inch of iron ; 
а = effective area of the air-gap, 
(taken at right angles to the 
the flux); 
la = length of air-gap from iron to iron, in inches. 
3. For the movable straight-core type (Fig. 3), two 
extreme cases occur— 
(a) When the iron core is placed centrally within the coil, 
T= N x 175 
| Cx JD 
(b) When the iron core is entirely withdrawn, 
Ni /'222 xL , 185 
Tz-—1 ( t =), 
C, A JA 
where N =the flux corresponding to the maximum volts, 
V, which the coil is to choke with current, C, 
passing ; 
N,=the flux corresponding to the minimum volts, 
V,, which the coil is to choke with current, C,, 


in square inches 
irection of 


8; 

А = the area in square inches of one end face of the 
coil taken to the centre of the winding space 
(=the shaded area in Fig. 5). 

D the total superficial area in square inches of 
those of the iron core which project 
beyond the coil at both ends, including top, 
bottom, side and end faces so far as they 
project beyond the coll  (Aofe.—If the core 
ends are flush with the ends of the coll 
D =2 S practically); 

L length of coil, in inches. 


In the formula (b) the first term within the bracket is 
proportional to the magnetic reluctance of that part of the 
magnetic circuit lying within the coil, whilst the second 
term is proportional to the external reluctance. A little 
consideration will show that, in order to obtain a large 
range of voltage, the winding should be arranged in a lon 
and shallow coil, and with the central iron core of s 
section and projecting beyond the coil to a considerable 
distance (say as much as one-quarter the length of the coil) 
at each end. 
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This formula is based ona paper by Mr. Evershed, which 


has been found to give quite satisfactory results in practice. 


4. For the special case of (3) shown in Fig. 4, the two 


formule would be: 


(a) When the central core is in the coil, thus forming a 


i x X 
Ta t 
ax С 


complete iron circuit, 


X being the number of ampere-tarns per lin. of iron corre- 
sponding to the maximum flux, N 


(b) When the central core is completely withdrawn, but 
the outer core left in position, 
. Ni x L x 222 
» C,xA 
In conclusion, it must be remembered that when а 
choking coil is introduced into a circuit the net remaining 
voltage available in the circuit cannot be got by simply 
subtracting the voltage measured across the coil from the 
supply voltage, for phase shifting is present, and the correct 
result can only be obtained by a vectorial sum. Thus, if 
the rest of the circuit is non-inductive (such as an incan- 
descent lamp load would be), the net remaining voltage 
across the lamps is given by A/E?— V?, where E is the 
total supply voltage and V is the voltage across the choking 
coil. If, however, the load is not non-inductive, but has a 
power faetore cos ¢ less than 1, the summation is best 
made by means of such a diagram as Fig. 6. The line OH 
represents the current in phase, 


O H 
Га. 6. 

Draw the line OF at the angle ¢ to line OH, and of 
such a length as to represent to any scale the required 
remaining voltage with the choking coil in circuit. Then 
draw an arc of a circle with centre, O, and radius equal to 
the total supply voltage to the same scale. Draw a line 
from F at right angles to line OH. This will cut the 
semicircle of some point, E. Then, neglecting volts lost 
in the resistance of the coil, FE is the required voltage 
which must exist across the choking coil terminals in order 
to reduce & supply voltage, O E, down to an available 
voltage, О F.—Q. | 


Answer to No. 341 (awarded 5з.). — The following 
formuls may be employed in designing a choking coil : 


Let n = frequency ; I 
T = number of turns in the coil ; 
F = total magnetic flux, in C.G.S. lines ; 
e = effective back voltage of coil ; 
С = effective current, in amperes; 
A = net iron cross-section of core, in square centi- 
metres ; 
i = mean length of magnetic circuit ; 
p = permeability of core at induction adopted. 


2тпт Е 4:44 пт F 
Then Qm E л ш o Баи 
J x 108 


. 


105 
and if the magnetic circuit is entirely in iron 
12 4 res а AEA, . (ii) 


. (i) 


Hence, substituting in (i.) for F, 
7˙9 u n GA 
8 __—_________— 
10°; 
Thus for a core of assumed dimensions the requisite 
number of turns is given by 
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1057 e 
T9unCA : 

The gauge of the wire may now be determined such that 
the C? R loss is kept within a prescribed limit. The resist- 
ance, R, is found by the product of т and the mean length 
per turn into the resistance per unit length. The last is 
conveniently found from tables for any proposed gauge. 
Or we may put 


Diameter of wire = { ETR, 
T 


where R is the limiting value of the total resistance, “ the 
mean length per turn, and o the specific resistance. The 
gauge chosen must permit of the т turns being 

through the hole in the core, and must afford eufficlent 
cooling surface to prevent overheating. The heat produced 
per second is the sum of C? R watts, hysteresie, and eddy- 
current watts. At an induction of 5,000 to 6,000 lines, 
which is suitable, the last two sources of heat amount 
together to about 014 watt per pound per cycle — i.e., 
iron watts = ‘014 x n x weight of core in pounds. Allowing 
a temperature rise of 60deg. to 7Odeg. C., the surface 
REA give 20 to 50 square centimetres per watt spent in 

eating. 

If the magaetic circuit of the coil be interrupted by air- 
gaps, the caleulation of F becomes modified. Such air-gaps 
of variable length are often introduced to permit of F, and 
consequently e, being regulated. Let the core be of uniform 
devtion. Then if d be the length of the air-gap, 


aJ/2r7CuF (A 


F 71 
17 ac {.. 2 d 
87C 4 (7 


and substituting in (i.) we obtain 
| T9n7?C A 


108 ( +2 a) 
pP 


108 e Є + 2 a) 

TONUCA 
In general, a slightly less number of turns would suffice, 
owing to the lines in the air-gaps fringing out. 

In the case of a coil wound upon a straight core, such 
as а bundle of wires, the lines returning from pole to pole 
through afr, the winding is facilitated, but many more 
turns are required than for a closed iron circuit. The 
poles now exert a demagnetising effect, and the calcula- 
tions, based on the assumption that the core is an elongated 
ellipsoid, at best only give approximate va!nes. Tot 


e m 


T= 


1 =length of core, in centimetres ; 


d = 2 Me- diameter of core, in centimetres; 
т 


i =} = turns per centimetre length of core. 
Then it may be shown that 


F/A N 
4 Va 10-4 (45) 
d? 21 
N=4 т " (iog. : -1 ) 
The following table gives values of N for various ratios 
of length to diameter : 
l 


where 


N 
d ч 4 1 
D. iude ФОАТ а 00526 
T ЕРОТ 0555 ............ 00266 
РРР ОТО 8 .0021 
ӨС ена 0285  ............ '00187 
I0 eere OA еы 00159 
cies pa SV 277CA_1787CA 


on N 1 N 
= x — bp 
iC +) ( +55) 
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and from (i.) 


ED — — 
J 10° el (= + x) 
» x р 41 
70’ ` 
In the above expressions for e the inductive back E. M. F. 
only has been taken into account, the C R drop due to the 
ohmic resistance being regarded as negligibly small in 
comparison with it. is, in practice, is usually permis- 
sible, as for the sake of avoiding loss of energy R is small. 
It may, however, be taken into account by setting lines at 
right angles representing to scale e as obtained from (i.) 
and C R; the hypothenuee of the triangle is then the true 
back E M.F. of the оой (see Answer No. 336). 

It should be noted that this term “true back E. M. F. 
of the coil only indicates that if placed across mains baving 
that voltage, a current of C amperes passes through. If 
placed in series with even a non-inductive resistance, N, 
across mains having a voltage E (>e), the current is not 


E-e E-e 

given by Fer EIE The actual current, and other 
conditions, with a resistance of any inductance in series, 
may be found graphically by the following method (a poor 
thing, but mine own). 


о 


Let оа represent the voltage between the mains. Angle 


а 0b is drawn having its tangent equal to e E ЕЗ 
bc perpendicular to o a, and b d making tan c b d -22 


Then the length o d divided by R gives the current 
passing through an inductionless resistance, R. Drawing 
any radius о g, making d f parallel to ö c, and gh, Е I 
parallel to the same (g k=) f), the angle Л gm is set off, 
and o m drawn to the intersection of g m and kl. Here ol 
represents C R, g m the back E MF. of the coil, o m the 
voltage on the inductive resistance.- The lag of current 
from the mains behind the voltage is a o g, the lag in the 
resistance Го т. If other pointe corresponding to m be set 
out, a curve giving the current for. any inductance possessed 
by Ris obtained. This indicates the reduction of the coils’ 
choking effect as the resistance in series with it becomes 
more inductive.—ZIPHERN. 


LEGAL INTELLIGENCE. 


CENTRAL LONDON RAILWAY. 
Claim for Damages. 


Mr. J. W. Penfold sat as arbitrator on Tuesday ab the Sur- 
veyors’ Institution in respect to a claim against the tral 
London Railway Company for injury done to 2, Lancaster gate, W., 
alleged to have been caused by the railway works. The claimants 
were Lord Herschell and Mr. A. W. M Baillie acting as executors 
under the will of the late Mrs. Mary Cunliffe, and the damages 
claimed amounted бо something like £1,600. 

Mr. C. A. Cripps, К C., and Mr. Israel Davie. 9 for the 
claimants ; whilst the company was represented by Mr. G. M 
Freeman, К C., and Mr. Daldy. 

Mr. Cripps stated that certain cracks appeared in the walle of 
the house, and there was a serious subsidence. The inference was 
that these circumstances were due to the construction of the 
Central London Railway. 
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A large body of evidence was given, one witness stating that 
the value of the property had gone down from £6,000 to £4,500. 

The hearing was adjourned till Feb. 8 next. 

Another claim for damages against the Central London Railwa 
was disposed of on Wednesday before Mr, Under-Sheriff Burchell 
and aspecialj огу at the London Sheriff's Court, The claim was 
for £4,200 in respect of damage to 20, Soratford-place, Oxford. 
street, of which the plaintiff, Dr. W. Laidlaw Purvis, has a 
perpetual lease from the City Corporation, due, as alleged, bo the 
construction of the Central London Railway, the ground having 
subsided, thereby causing cracks to appear in the outer walls. 

Expert evidence was called to prove that it would cost f2. 294 
to carry oub the necessary repairs. Dr. Purvis also claimed £1,000 
for inconvenience, dam to his practice as a consulting 
physician, uent on his having to take other premises for a 
time, and for other incidental expenses. 

The defendants offered to pay £1,120. 
` The jury, however, awarded the plaintiff £1,500, and judgment 
was entered accordingly. 


ACTION BY ELECTRICAL ENGINEERS. 


In the Westminster County Court on Friday, before his Honour 
Judge Lumley Smith, the case of Sharp v. the Gaiety Bars and 
Restaurant Company was disposed of. Ib was a remitted action 
frota the High Court, in which the plaintiffs, a firm of electrical 
engineers carrying on business at Sloane-street, S. W., sued the 
defendant company to recover the sum of £30. 158. 6d. in respect 
of work done in connection with the electric lamps. 

Evidence was given that the work was carried out satisfactorily 
in every way, and if the lamps did not work properly ib must 
have been in consequence of improper treatment. 

His Honour held there was nothing to show that the plaintiffs’ 
work was 1 and in these circumstances judgment would be 
for the plaintiffs for the amount claimed, with costa. 


"TUBE" SMOKE NUISANCE. 


At the West London Police Court on Tuesday there were two 
summonses againsb the London Central Railway Company in 
respect of an allogog nuisance caused by the issuing of black 
smoke from the shafts of the electrical generating station ab Wood- 
lane, Shepherd's Bush. 

Mr. Rese, after hearing evidence, said he was satisfied that the 
best appliances were used, but nob that the best kind of coal was 
used on some occasions, It was not а case, however, for the 
maximum penalty, and it would be sufficient to impose a fine of 
#5 on each summons, with two guineas cost. The payment of the 
money stood over pending the application for a special case. 


COMPANIES’ MEETINGS AND REPORTS. 


METROPOLITAN RAILWAY. 


On Friday last the ordinary half-yearly general meeting of this 
Compatiy was held at the Cannon.street Hotel, Colonel John J. 
Mellor (deputy cheirman) presiding. 

The (Mr. G. H. Whissell) having read the notice 
convening the meeting, 

The Chairman referred to the irreparable loss they had sustained 
in the death of their illustrious and beloved sovereign. He felt 
that he was only giving utterance to their wishes and feelings 
when he ventured to express in their name the profound and 
heartfelt sympatby they all felt for every member of the Royal 
Family in the bereavement they had sustained. The Chairman 
then explained the absence of the chairman of the Company (Mr. 
John Bell), Mr. Bell for some time past had been out of health, 
and ‘he had’ been advised by his medical adviser to take three 
months' leave of absenoe and go on a sea voyage. Having 
expressed the sorrow which, he was sure, they would all feel 
at this indisposition of Mr. Bell, the Chairman said the report and 
accounts showed very clearly that the unsatisfactory reault of the 
working of the half-year was due to two circumstances—viz.: (1) 
the opening of the tube railway between Shepherd’s Bush and the 
pity at а 2d. fare for the maximum distance of 64 miles, which 

depleted their receipts ; and (2) the high price of coal and 
other material, but especially of coal, which had very largely 
inoreased the cost of working. In the half-year they had had a 
reduction in the number of passengers carried of 2,966,842, 
distributed over the three classes, the whole of the reduction 
being attributable to the competition of the tube line, and this 
loss in расан ers represented £26,246 in money. Не might 
remind that the Metropolitan Railway was the pioneer of 
underground lines, and its London portions were constructed 
under conditions involving enormous outlay in the purchase of 
-property and in compensation for damage, which the tube lines, 
being permitted to tunnel under the roads, were free from. Ву 
certain changes in the working of the line, they hoped, pending 
the advent of electrical traction on the Circle, to mitigate ав far 
as possible the result of this new competition. There were two 
other directions in which they might look for encouragement, 
First, they had & steadily developing traffic cn what he might 
call their country lines, and in the pasb half-year they had had 
increases under every head of traffic excepb passengers, making a 
лоба! increase of £13,029, which reduced their loss in receipts бо а 


net figure of £12,317. This showed a healthy growth, and was 
very encouraging. As showing the progrees of the traffic of 
the undertaking in past years, the Chairman referred to the fact 
that between 1894 and 1898, a period of five years, the gross 
receipts increased by the sum of £100,000 a year without any 
special circumstances to account for 10 beyond the ordinary natural 
owth of the traffic. Another direction to which they ht look 
opefully was the advent of electrical traction on the Circle lines. 
They now felt confident that the time was not far distant when 
this difficult work might be commenced and accomplished, and 
they believed the shareholders would have no cause to regret the 
delay that had taken place in the application of electrical working to 
thesystem. They believed the cost of installing electrical traction 
on the fewer would be much less than they at first anticipated. 
They were told by the experte that ib was possible to overcome all 
the obstacles to success, and that when the change was made the 
railway would be a first class electrical line, working at a leas cost 
and with increased carrying capacity. The tunnels were f 
iving plenty of air space: they had numerous openings along the 
ne which could nob fail to improve the ventilation ; and, further, 
they were near the surface, so that they would have no need to 
employ the costly and not always convenient machinery of lifts 
for getting to and from the trains, а mode of access which was 
undoubtedly attended at times with some undesirable drawbacks. 
There could be little doubt that if they had commenced their 
underteking with an ap ci installation of 1900, they would be 
regretting io in 1901. The Chairman then dealt with the increase 
of £13,813 in expenditure, £10,737 of which was in locomotive 
wer, nearly the whole due to the increased price of оол]. 

o sum up the result of the half year, they had £33,582 
less available for dividend than in the corresponding period. 
The amount which they carried forward—4£20,683—was £92 293 
more than in the corresponding period. Turning to the Bills 
deposited in Parliament affecting this Company, the Chairman said 
that in a Bill deposited by the Great Central Railway Company 
powers were applied for to construct a short railway ab Neasden, 
and to make a junction with this railway. They should certainly 
have to oppose the ting of these powers, and there were other 
sections in the Bill relating to a proposeo junction with the 
Midland and South-Western Junction Railway, which they con- 
sidered were prejudicial to their interests, and he was a little 
surprised that the Greao Central compen! should bring these 
queetions again before Parliament, and attempt to alter the 
arrangements that had been settled by previous Parliamentary 
Committees. He then moved that the report and accounts be 
adopted. 

Mr. Francis Pavy seconded, 

Mr. Newby aeked for information as to the cost of the new 
electric traction as compared with the present. that 
electric traction was as yet in ite infancy, and having regard to 
the great strides it was making, he considered їй was certeinly nob 
wise to adopt the system just now. 

Mr. Plumber asked for au assurance thab the adoption of electric 
traction would not interfere with the interchange of traffic on the 
northern lines. 

Mr. Sloper considered, with regard to the competitive traffic 
they had to meet, that as time rolled on the traffic over the Metro- 
podes Railway would be greater than ever it had been. He con- 

ded in the ability of the present management to pull the Company 
round to its old position, and he urged the importance of an 
amalgamation with the District Railway being brought about in 
view of the saving of expense which would thereby be effected. 

Replying to these and other remarks, the Ohairman said Mr. 
Newby's views on the question of electric traction had become 
obsolete. Clearly the time had come when any railway system 
underground, in tunnels or tubes, must make use of electric trac- 
tion, When they had abolished the locomotive from their tunnels, 
when they had the electric motors on their trains, and all the 
disagreeable consequences of burning coal in their tunnels 
done away with, they would have in their large and spacious 
tunnels an underground system infinitely superior to anythin 
which the tubes could offer. They would have an accession o 
traffic from that very reason, which would far more than com. 
peneate them for the very moderate outlay which they would 
be called upon to undertake in installing electric traction. 
With regard to the question of cost, it would certainly 
be nothing like so much as they had ab firet anticipated. The cos 
of working with electric traction, and the greater rapidity with 
which they would move their trains, would in themselves mean a 
very considerable raving to the Company. On the receipt of the 
report from Sir Wm. Preece and other experts no unnecessary delay 
would occur in introducing the new system. 

The report and accounte were unanimously adopted. The divi- 
dends recommended were declared, and the retiring directors 
re-elected. 

The meeting was then made special to deal with the question 
of raising additional capital—viz , £450,000—to pay off the debit 
to capital account for widenings and im o the railway, and 
also approving of the Harrow and Uxbridge way Bill. 

Tbe Chairman stated that the directors proposed to raise the 
£450,000 by the issue of a new 3j per oent. preference stock, 
which they would ailot ab par to the stockholders in proportion to 
their holdings of ordinary stock. 

The necessary resolutions were carried unanimously. 

Ай а Warncliffe meeting held immediately afterwards a reso- 
lution was approving of the Company's omnibus Bill, in 
which they asked for an extension of time for carrying out certein 
works at Aylesbury, and for the purchase of properties under the 
1896 Act, and also for the carrying out of the works for electrical 
traction and ventilation purposes, under the Act of 1898. 
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The Chairman then explained that it was not posed to 
submit the Bill relating to the sale of the underteki of the 
East and West Junction Railway, the Evesham, Redditch. and 
Sdratford · upon-Avon Railway, and the Stratford · upon · Avon, 
Towcester, and Midland Junction Railway to certain northern 
companies and to the Metropolitan Company, or any one or more 
of such companies jointly. The reason for this was that the 
northern companies had decided not to submit the Bill to their 
shareholders. 

The proceedings then closed. 


EASTERN TELEGRAPH. 


The ordinary meeting of this Company was held on Monday at 
Winchester House, E.C., Sir John Wolfe Barry presiding. 

A resolation expressing to the Royal Family the meeting’s 
profoand grief at the loes they have sustained having been passed, 

The Chairman, in moving the adoption of the report, pointed 
out that the traffic had been increased by the military operations 
in China and South Africa. The tariff to the latter p was 
reduced from 4s. to 3s. 63. per word for ordinary telegrams on bhe 
180 insb., and tbe rate would go down to 3s. in 1902, and 2s. 6d. in 
1908, supposing always that the stendard revenues were main- 
tained. This was in accordance with the arrangements made 
between the Company, the British Government, and the Govern- 
ments of Cape Colony and Natal, and others interested. The 
Australian tariff on ordinary telegrame was reduced to 3s, 6d. per 
word on the ls» insb, so far as telegrams were exchanged between 
South and Western Australia and Tasmania, and since then the 
Government of New South Wales had accepted the agreement, 
and they would be entitled to similar reductions on Feb. 1. With 
regard to the tariff to India, the difficalties which had been raised 
had not entirely been overcome. However, at the request of the 
Indian Government, the directors assented last year to reduce the 
tariff between Europe and India to 2а. 6d. per word, with the 
eventual reduction, under certain conditions, to 2s. per word. 
Turning to the accounte, the gross revenue showed a considerable 
increase, nob entirely due to increased traffic, but largely to a 
rearrangemenb of the proportioa э рым to the Company under the 
Cape joint.purse agreement. owever, apart from bhis, they 

ight be very well satisfied with the traffic of the year. 

he report and accounts were adopted. 


DIRECT UNITED STATES CABLE. 


The forty-seventh ordinary meeting of this Company was held 
at Wincheeter House, E.C., on Tueeday. 

Mr. E. M. Underdown, the chairman, said that the revenue for 
the six months ended 31sb ult., after deducting out- paymenta, 
amounted to £50,534, while the working and other expenses, 
including income tax, but excluding the cost of cable repairs, 
absor £20,827, leaving & balance of £29,707 as net profit, 
making, with £3,761 brought forward, a total of £33,468, which 
had been appropriated in the payment of two interim dividends 
of За. each to Sept. 30 and 31st ulv., and in setting aside £10,000 
to the reserve fund, leaving £5,255 to be carried forward. The 
revenue ehowed a reduction of £6,266 as compared with that for 
the corresponding period of 1899, and they migho take it that this 
had been occasioned principally, if nob wholly, by the construction 
of other cables acroes the Atlantic. 


NORTH METROPOLITAN TRAMWAYS. 


In the report for the half-year ended 3186 ult. reference is made 
to a statement which has already appeared in a previous issue 
viz, that the London County Council at its meeting on Nov. 20 
passed a resolution instructing the Highways Committee to ascer- 
tein from the Company at whab price they would surrender the 
lease now held from the Council, and a letter dated Dec. 1 last to 
that effect was received from the Council, to which the directors 
replied that the mabter had received their consideration, and they 
were поб prepared to name a price for the surrender of the lease 
of the Council's (northern) tramways. . With reference to the 
negotiations with the Wesb Ham Corporation and the Urban 
District Council of Leyton, mentioned in previous reporte, the 
directors sbate that they have nothing further to report except 
that the negotiations are still proceeding. 


LIVERPOOL OVERHEAD RAILWAY. 


Directors: Sir William Bower Forwood, Bronce Hall, 
Cheshire (chairman); Richard Hobson, Esq., The Marfords, 
Bromborough, Cheshire (deputy-chairman) ; James Barrow, Ево, 
7, Beach-lawn, Waterloo; John Brancker, Esq., Green Bank, 
Wavertree ; Harold Brocklebank, Eeq., 20, Bixteth-street, Liver- 

1; Sir Edward Lawrence, The Grange, Sv. Michael's Hamlet; 

rge H. Roberteon, Esq., Plas Newydd, Llangollen. Engineer 
and manager: 8. B. Cottrell, Esq., M. I. C. E., 31, James street, 
Liverpool. Secretary: William H. Alexander, Esq., C.A., 24, 
North John-street, Liverpool. 

Report of the directors (with abstract of accounts) to be sub- 
mitted to the twenty-fifth half-yearly general meeting to be held 
ab the Law Association Rooms, 14, Cook. street, Liverpool, on 
Feb, 12, 1901, ab 3 p. m.: 

In presenting bhe ero harried stabement of capital and revenue 
accounts to Dec. 31, 1900, the directors have to report that the 
gross revenue reoeipte amount to £43,964. 10s, 8d., and the work. 


a 


ing expenses to £29,187. 9s. 4d. The number of passengers 
during the last bwo years is as follows: 2 
ТТИ 
g en 
Jane 8 Dec. 81, J ке Dec. 3t, 
1899. 1899. 1900. . 4900. 
Firsb clase ....... - 694,669... 676.768 .. 635,449... 716,006 
Second class ...... 2,445,572 ... 2,941,392 . 2,477,025 ... 3,869 833 


Workmen (special 1,435,038 . 1,596,797 ... 1,575,388 ... 1,669,571 
return tickete).. ———— |. ——— —. —— 
Total _ 4,475,279 ... 5,214,957 .. 4,687,862 ... 5,655,499 


The tramway line to Great Crosby, completing the Waterloo-with- 
Seaforth and Great Crosby extension, was opened on Sept. 1, and 
the traffic has proved i . There has, however, been a 
decrease in the railway traffic of the Company, as compared with 
the corresponding of last year, when receipts were con- 
siderably augmented in consequence of the departure of troope for 
South Africa. 
REVENUE AOOOUNT, 


Receipts from passenger traffic amount to ....... =.. £42,901 5 1 
Miscellaneous receipts and interest . 1,063 6 7 
43,964 10 8 

Less working expenses ——— À .. 29,187 9 4 

| 14,777 1 4 

‘Deduct interest on mortgage debentures ....... . 3400 0 0 
11,377 1 4 

Add balance brought forward, June 30, 1900........ 4,452 12 0 
Leaving available for dividend ........... "———— n 2. £15,829 13 4 


Out of this balance your directors recommend the declaration of 
dividends at the following rates (less inoome tex), payable on and 
after Feb. 15 next: 5 рег cent. per annum on аір shares, 
£3,000; and 34 cent. per annum on the ordinary shares, 
£8,750, leaving а ce of £4,079. 13s. 4d. to be carried forward 
to next half-year. The directors retiring by rotation at this 
meeting are Sir Edward Lawrence and Mr. George H. Roberteon, 
who, being eligible, offer themselves for re-election. The auditor 
reti by rotation is Mr. J. S. Harmood Banner, who is also 
eligible for re-election. 


REVENUE AOCOURT. 


Expenditure. £ в. d. 
Maintenance of way, works, and stations . . 4,480 6 0 
колен ерене се. слов — — IO 315 is 0 
Repeirs and rene 0 i zd ceu НЕ rei oed euh i 
таса | e we 99 о 00 ни e cop (6 6 He 0 GB 6 09 0 OG ооо 0 000 10,658 19 10 
General charges ——— — —— ———270:5:2 1 16 : 
Law charges . CCC - 108 
Compensation Moss аенын нысанынын 02 6 0 
Renta, rates, and taxes eem -————— 2,995 5 4 
Government duty 99 0eqe0905000009000200909 082800 0° ot 00805090 09 Om оте 78 9 9 
29,187 9 4 
Balance carried to net revenue account. =~ 14,312 8 
£43,499 10 0 
Receipts. . £ s. d. 
Passenger traffic .......... 3 — . 42,901 6 1 
Parcels, etc. оососо соо о ве 6 «€ 0901€ 60640240000 $€920$295.90090900090 09000 9 OF 47 15 4 
ots Er 692. „„ e e „ eee eee =n o os 537 9 7 
Transfer fees ETT, 33 NEN 13 0 0 
£43,499 10 0 


GREAT NORTHERN AND CITY RAILWAY. 


The report (for which we are indebted to the Financial News) for 
the half. year ended Dec. 31 states that two additional shields have 
been erected and are now working at Drayton Park, where 
460 lineal yards of tunnel have been driven. At Essex.road the 
station tunnels have both been driven to their full length, and 
the construction of the connecting is being proceeded 
with. Аб Regent’s Canal the up and down line tunnels have been 
driven for distances which together amount to nearly bwo miles, 
and through communication is established with Essex road. 
additional shields to drive southwards will shortly be erected ab 
Old-street, where a shaft has been sunk, and the up-line station 
tunnel has been commenced. At Finsbury-pavement a shaft has 
been sunk to ite full depth, and the connecting passage is in course 
of construction. Tenders have been invited for the supply of elec- 


trical plant, and, generally, the progress made with the works is 
satisfactory. 


WATERLOO AND CITY RAILWAY. 


The report for the last half-year gives the gross receipts as 
£15 481. After paying the London and South-Western Com 

£6 589 in respect of working expenses, £8,892 remains available 
for a dividend at the rate of 3 per cent. per annum on the 
Company's ordinary and borrowed capitel The number of 
passengers carried during the past six months, exclusive of 
season-bickeb holders, was 2,038,400, showing an increase of 
268,669 over the number carried in the corresponding period 
of 1899. The season-ticket holders on Dec 3) last numbered 883, 
as against 776 at the end of December, 1899. 
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CONTRACTS РОВ ELECTRICAL SUPPLIES. 


CONTRACTS OPEN. 


Bournemouth. —The Town Council invite tenders for 42 electric 
cars. Tenders by March 2. Details in our advertisement columns. 
Mortiake.—The Barnes Urban District Council invite tenders 
ш 1 their electricity works at Mortlake. Tenders by 
08 0 e 


Edinburgh.—The Corporation invite tenders for engine and 
ураш o. Tenders by Feb. 9. Details in our advertisement 
columns. 


Brighton.— The Council invite tenders for the overhead trolley 
construction and equipment on the whole of the tramway routes. 
Tenders by Feb. 14. ; 

Aberdeen.—The Electric Lighting Committee invite tenders for 
surface condensers, air and circulating pumps. Tenders by Feb. 8. 
Detaile in our advertisement columns. 

Glasgow. —The Corporatien invite tenders for the supply of 100 
car eda poene and spare parte for same. "Tenders by Feb. 22. 
Details in our advertisement columns. 

Nelson.—The Corporation invite tenders for the supply of 
d М battery for their electricity works. Tenders by Feb. 11 
Deteils in our advertisement columns. 

Seuthend-on-Sea.—The Corporation invite tenders for four 
electric motorcars for the pier electrical tramway. Tenders by 
Feb. 6. Details in our advertisement columns. 

Edinburgh.—The Corporation inyite tenders for the electric 
lighting installation аб the public baths, Portobello. Tenders by 
Feb. 6. Details in our advertisement columns. 

Aberdeen.—The Tramway Committee invite tenders for the 
electrical equipment of their bathing station route, Tenders by 
Feb. 13. Details in our advertisement columns. 

Great Yarmouth.—The Town Council invite tenders for the 
supply of 800 tons, or thereabouts, of steel girder tramway rails 
of from 80lb. to 901b. per yard. Tenders by Feb. 6. | 

Wigan.—The Electric Light and Tramways Committee invite 
tenders for dynamos, Korting condeneers, switchboards, ete. 
Tenders by Feb. 2. Full details in our advertisement columns. 


Beokenbam.—The Council invite tenders for boilers, steam 
alternator and combined angie dynamo and motor, pipework, 
batteries, and switchboard. Tenders by Feb. 25. Details in our 
advertisement columns. 

Зап. Тһе Works Committee of the Corporation invite tenders 
for the supply of one multipolar generator, bo be coupled direct to 
a Belliss high-speed engine. Tenders by Feb. 8. tails in our 
advertisement columns. 

,—The Corporation invite tenders for the supply, 
delivery, and erection of boilers, with mountings, gangway, feed 
and drain pipes, etc., complete. Tenders by Feb. 15. Details in 
our advertisement columns. 

Amsterdam.—The Corporation invite tenders for the supply 
and installation of the complete motor and electrical plant of the 
central station of the town electrical works. Tenders by April 1. 
Details in our advertisement columns. 

Long Eaton.—The Urban District Council invite tenders for 
producers gas-engines, dynamos, switchboard, feeder and distri- 

ution cables, and conversion of street lamps. Tenders by Feb. 18. 
Details in our advertisement columns. 

Stockton-on-Tees. — Tenders are invited for electric light 
installations ab the town hall and borough hall. Specifications, 
obc., may be seen ab the office of Mr. M. H. Sykes, borough 
engineer, Town Hall Tenders by Feb. 4. 


Shorediteh. —The Borough Council invite tenders for erection 
of a generating station in ton-atreet, ad joining the Haggerston 
besin of the Regent's Canal. Specifications, etc., can be obtained 
ab the Town Hall, Old.street, E.C. Tenders by Feb, 13. 


Stirling.—The Town Council invite tenders for engines and 
dynamos (first extension), two sete each of about 350 h.p., and 
Lancashire boilera (first extension), 28ft. long and 8ft. diameter. 
Tenders by Feb. 15. Details in our advertisement columns. 


Bristol —The Electrical Committee invite tenders for ooal 
conveyor and elevators and coal - discharging plant, including 
hoist, automatic weighing machine, tower, and bridge over road- 
way. Tenders by Feb. 21. Details in our advertisement columns. 


Croyden.—The Town Council invite tenders for the supply, 
delivery. and erection of two dry-back boilers at their electric light 
station. Specifications, etc., may be obtained at the Кооп 
кем Engineer's Office, Factory-lane, Croydon. "Tenders by 

eb. 16. 

Wallasey.—The Urban District Council invite tenders for the 
erection and completion of car-sheds, stores, workshops, and 
dwellings at their tramway дерби, Seaview-road, Liscard, 
Wallasey. Tenders by Feb. 21. Details in our advertisement 
columns. 

Eastbourne.—The Electric Light Committee invite tenders for 
the erection and completion of a proposed electric lighting 
station, with administration block. Plans, etc., may be seen аф 
чөн Bowen Engineer’s Office, Town Hall, Eastbourne. Tenders 

y Feb. ¢. | 


Manchester.—The Tramways Committee invite tenders for the 


supply of (a) car trucks and (b) plant, tools, and materials for 


overh electrical equipment. Tenders by Feb. 5. Details in 
our advertisement columns, | 

Glasgow.—The Corporation invite tenders for three miles of 
2in. pipes. Specifications, eve., may oe had on application to Mr. 
W. А. Chamen, engineer, 75, Waberloo-streeb, Glasgow. Tenders 
to be addressed to Sir James Marwick, town clerk, City 
Chambers, Glaegow, by Feb. 12. 

Bromley (Middlesex) —Ten ers are invited for sundry work in 
connection with the installation o electric light at the Poplar and 
Stepney Sick Asylum. Specifications, ebc., may be obtained and 
plans inspected &t the office of Mr. Robert Foskebt, clerk to the 
managers, Bromley. Tenders by Feb. 12. 

w .—The Urban District Council invite tenders for 
extension of engine-house, Lancashire boiler, condensing appa- 
ratus, water-cooling tower, overhead travelling crane, engines and 
dynamos, cablee, economisers, and transformers. Tenders by 
Feb. 21. Details in our advertisement columns. 

Bournemouth —The Corporation invite tenders for the supply 
of three steam dynamos and two steam-driven surface condensers, 
and other works in connection therewith. Specifications, eto., 
may be obtained of Mr. F. W. Lacey, M.I.C. E., borough engineer, 
Manicipal Offices, Bournemouth. Tenders by March 2. | 

Luton. —The Town Council invite tenders for wiring for electric 
lighting purposes the Council-chamber, town ball, free library, 
corn exchange, and baths, Sketches of designs and full details of 
the proposed works to be given. Further information can be 
obtained of the Borough Engineer. Tenders by March 4. 

IsMogton.—The Electric Lighting Committee invite tenders 
for the erection of a water-tower, tanks, and sundry additions 
to the central electric lighting station, Eden grove, Holloway, N. 
Plans. etc., may be seen at the office of Mr. A. Hessel! Tiltman, 
F. R. I. B. A., 51, Rassell-eqaare, W.C. Tenders by Feb. 12. 

Wimbledon.—The Urban District Council invite tenders for the 
supply and erection of steam and exhaust pipes, obc., and the 
moving of two boilers, feed pumps, feed-water heater, and storage 
tank, an independent surface-condensing plant, and two water- 
tube boilers. Tenders by Feb. 18. Details in our advertisement 
columns. 

Ballinasioe (Ireland).—Tenders are invited for supplying and 
erecting the necessary plant and fittings for an electric Sight 
installation in the new hospital block of the district lunatic 
asylum, Ballinasloe. Specification, etc., can be seen at the office 
of Mr. J. F. Fuller, PSA. 179, Great Branswick-street, Dublin. 
Tenders by Feb. 9. 

Southampton. —The Corporation invite tenders for the supply 
and the erection of the works incladed under the following 
contract: Contract No. 10—(Section А) саг bodies and trucks; 
(Section B) motors and equipments. Specification, etc., may be 
obteined at the offices of the Borough Engineer, Southampton. 
Tenders by Feb. 11. 

Wolverhampton.—The Tramways Committee invite tenders 
for the supply and erection of a 10-ton electric travelling crane at 
the new саг depót, Cleveland-road, to operate on a 500 volt direct- 
current circuit. Specifications, ебо., can be obbained from Mr. 
J. W. Bradley, C.E., borough engineer and surveyor, Town 
Hall, Wolverhampton. Tenders by Feb. 11. 

Poplar.—The Guardians invite tenders for the provision and 
construction of the necessary brickwork. flues, and settings, etc., 
for two Lancashire boilers (28ft, by 6ft. 6in.), and an economizer 
about to be erected at the new buildings in course of construction 
adjoining the union buildings in High street, Poplar. Tenders 
by Feb. 6. Details in our advertisemenb columns. 

Southwark.—The Electric Light Committee invite tenders for 
the supply and erection of the following plant for their electric 
light station ab Penrose-street, Walworth-road, S. E.: (Section A) 
One 400-kw. high-s engine and dynamo and accessories ; 
(B) two water-tube boilers, fitted with mechanical stokers, and 
extension to the steam and water mains, Tenders by Feb. 18. 
Details in our advertisement columns, 

Huelva (Spain) —The Secretary of State for Foreign Affairs has 
received a dispatch from her Majesty's ambassador at Madrid, 
stating that tenders are invited by the Spanish Government not 
later than Feb. 21 for the establishmenb of а telephone system in 
the city of Huelva. Such particulars as have been received may 
be examined on personal application at the Commercial Depart- 
ment of the Foreign Office any day between 11 a.m. and 5 p.m. 


Glasgow.—The Corporation invite tenders for the supply of the 
following material: (1) 1,000, 2,000, or 3,000 tons steel straight 
track rails, 100, 200, or 300 tons steel curved rails, 50, 100, or 
150 tons steel fishplates ; (2) 50 tons steel tiebars, The rails and 
fishplates will be a separate contract from the tiebars. Specifica- 
tion, etc., can be obtained on application to Mr. John Young, 
7 manager, 88, Renfield street, Glasgow. Tenders by 

eb. 22, 

Valletta (Maita).—Tenders will be received at the office of the 
Receiver. General and Director of Contracts, Valletta, until 11 a.m, 
on Feb, 15 for supply of 75,000 arc lamp carbons. Tenderers in 
England not having a representative in Malta are to d2posit with 
the Crown Agente the sum of £50 as surety. The tenderer whose 
tender will be accepted may be compelled to carry out the obliga- 
tions arising from his tender, notwithstanding that he may поб 
have signed the contract. Particulars, specifications, etc., may 
be obtained on application bo the Superiatendent of Pablic Works 
а меа, ог to the Crown Agente for the Colonies, Downing - street, 

n on, ' M 
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RESULTS OF TENDERS. 


Sutton (Surrey). —The Hart Accumulator Company, Limited, 
Marshgate-lane, Stratford, have secured the contract for the 
варріу of storsge batteries required for the electric lighting of 

udton. 


Farnworth. —The contract for tramcars has been placed by the 
Districd Council with the British Westinghouse Company, 
Limited, at £5 028, and the contract for feed pumpe, steam pipes 
auperheaters, etc., at Middleton, with Haigh and bo., Oldham, в ad 
£3,080 


Gateshead.— The Gateshead Electric and Mechanical Supply 
Company, Limited, have secured the contract for the electric 
lighting of the extensive premises of Mesers. Snowball, Son, and 
Co., Limited, Gateshead. There will be 500 incandescents and 
several arc lampe. 


Brighton.—The tender of the Union Cable Com 23, 
College-hill, Cannon - street, E. C., to supply, deliver, an maintain 
. such quantities of cable, of the several sizes and descriptions 
specified in the amended specification annexed to such tender, as 
may be ordered of them by the electrical engineer during the year 
ending Dec. 31, 1901, at a total ef £13,952, bas been accepted. 
Subject to the sureties proposed by the contractors for the due 
P ormance of the. contract being approved by the committee. 

ЧЧ == appeared in our last issue, but the prise was stated at 


se — The following tenders have Баёо received for 

electrical plant. Contract No. 1: 

Bergtheil and Young, Economic boilers, Reavell engines, £3,970 ; 
Browstb and Lin ley engines, £4, 170 ; Peache engines (tbree- 
crank), £4 225. 

J EY and Phillips, Fraser boilers, Reavell engines, own dyna nos. 


£4 

Geipel and Lange, Fraser dry-back boilers, Reavell engines, 
Lancashire Dynamo and Motor Company's dynamos, £4,717 ; 
with Economic boilers, £4,738. 

Crompton and Co., Lindsay Rarnett boilere, Allen compound 
engines, own multipolar dynamos, £4,758; Lindeay Burnett 
boilers, Willans compound engines, own multipolar dynamos, 
£4 870 

Johneon and Phillips, Fraser boilers, Willans engines, own 
dynamos £4760. (Accepted together with balancin ing dynamos 
and necees alterations to switchboard entailed thereby, 
making a tutal of £4,975.) 

General Electric Company, Economic boilers, Willans en 
own multipolar W dere £5,154; Economic boilers, 
engines, own maltipolar дувашоь, £5 374. 

Clayton Enginering mpany, Economic boilers, own engines and 
dynamos, £5 28 

Electrical арна РЕ Company, Economic boilers, Peache 
engines, own dynamos, £5,434. 

Sunderland Forge Company, Economic boilers, Peache engines, 
own dynamos, £5,490. 

Siemens Broa, Economic boilers, Alley and Maclellan engines. 
own dynamos, £5,580; Economic boilers, Browett - Lindley 
engines, own dynamos, £5,640 ; with Peache engines, £5 690. 

T. Parker, Economic boilers, Willans engines, own dynamos, 
£5,706 ; with Browett-Lindley engines, £5,768; with Peache 


ines, 
illans 


engines, £5,798. 
Boilers, pipes, etc. 
Anderton and Sons 2%%i% . зше 2. £2,504 
Battery alone. 
E.P.8. Company .........................-. 3 =æ.. 638 
Hart Accumulator Company tmr “ 649 
Contract No. 2,—Cables, meters, obc., with cast-iron service 
хев. 

Western Electric Company, Venner meters .£2,909 7 11 
British Insulated Wire Company, Vulcan meters 

, . uie is opea ыза 2,965 3 6 
British "Taeutated Wire Company, Venner meters ... 3068 19 10 
Sd. Helens Cable Company, Venner meters .......... 3398 1 4 
Johneon-and Phillips, own meters 3356 711 
St. Helens Cable Company, Ferranti meters. ......... 8,417 18 10 
Siemens Bros., Venner meters . 3533 5 10 
Henley’s Cable Company, Venner meters . 3,751 19 9 
Glover and Cobb) )) www . . 3,588 5 0 


Wich cast-iron service boxes instead of wiped joint, and only 
meters to specification included. 
Pemberton (Lanos.). —The Urban District Council have received 
the following tenders for the supply of electric lighting plant: 
Building engine-house, boiler-house, tall chimney, eto. 
T. and Н. Houghton, Warrington road, New-town, Wigan 
lespen, - £3,694 


A. Bywater, Pemberton Sawmills, near Wigen ... 4 288 
W. Winnard, Wallgate, Wigan .................................... 4 286 
D. A. Ablett, Sovereign-road Sawmills, W igen 5,914 
J. J bnson and Воп, Oaroline-street, Wigan V = 4,525 
A. Wigan, Rose Bridge, Ince, Wigan ................. ........ .. . 5.870 
W, France, Newtown, Wigan Visa a elsi eb RESI VENUS Fe VEG . 4390 
J. Wilson and Oo., Oaroline-street, Wige n 5 58b 
Boilers. 
Babcock and Wilcox, Limited .............................. .... eme £3,107 |. 
A. Anderton and 8ons“ ... ẽ ms 5,566 
Vatis snd То ania ена н y He ra Pte Us —.— 0,987 
Tinkers, Limited, Hyde, Manchester (acoepted)t FFF 2,245 
Stirling Boiler Company 222 8 esis 3405 
J. Musgrave and Bons .......—.... . em 8.400 
* Superheaters, £200 net. + pred E pipes, 2558. f Thu 
amount does not include mechanical sto 


es and dynamos. 

British Westinghouse Company. Bellies £2,402 (condenser 2955), 
Browett £2,290 гер рида £730), Willane 82,720 (except steam 
and water pipes). 

T. Parker, Limited, £3.792. 

Johnson and Phillips, £3,230. 

Bergtheil and Young. Willans £3 235, Belliss £2,996. 

Bruce Peebles and Oo., Willans £3 626, Relliss £3 214, Browett 
£23,160, Allen £3. 436 (except steam and water pipes). 

Jackson and Oo., £3,399 

Siemens Bros. and Oo., 24.051, Bellies £4,101, Willans £4,411, 

Brueh Electrical Engineering Сошрап че 25,856. 

Electric Oonetruction Oompany, Willans 25 890, Belliss £3 584, 
Browett 25.556, Allen £3, 669 (aid £100 for contingencies), 
Reavell £3,617. 

W. H. Allen, Son, and Oo., £3,735. 

Ashton, Frost, and Oo., 25 250. 

Johnson-Lundell Electric Traction Oompany, Browett £3,810, 
Willans £3,950, Belliss £3,660. 

Orompton and Co., 55 384 (if Willans engine, £290 extra). 

Sunderland For, “р rr ny, £3,570. 

Walker and Hodgetts, Browett £3 548. 

Scott and Mountain, Limited, £3,520, alternative £3,166. 

Laurenoe, Scott, and Oo., Willans £2,610 (condenser, &c., 81,365), 
Belliss £2,296, Browett £2,232, Allen £2,175. 

Parsons and Co., Nowcastle, £4,764. 

British Sohuckert Company, £2,074 (condenser 2696, cooler £224). 

Lancashire Dynamo, etc., Company, Заве £2, 361, Belliss £2, 062, 
Browett £1,966 (condenser 07 12080 ing · tower 2440). 

Lister Electric Light Com 5 0 

Warrington and Distriot Power Е £3,844. 

Mather and Platt, Salford Ironworks, Salford, Belliss 85,160 

Oltyton Engineering Company, £3,142. 
ayton eering Company, 

B. Thomas, £3,004, alternative £32,957. 


Battery. 

Electric Power and Storage Company ........... ....... . — £2,537 
Ohloride Electrical Syndicate Company e m BT 
Ohloride Electrical Syndicate Company .............. .... eise . 2.499 
Ashmore, Benson, Pease, and Coo. . 1 550 
D. P. Battery Oompañ gg eren nennen rne . 1943 
Hart Accumulator Company  ................ cene 2 352 
Eclipse Brass and Copper Company and British Power, 

Traction, and Lighting Оошрапу................................... 869 
Tudor Accumulator Company, 16, Victoria-street, Westminster 

(aocepted) ) ....—..—.. J —— Á— . 1927 
Marquand Accumulator Company 000 

Switchboard. 
Johnson and Phillips...... H t é 560 
Siemens Bros. and Oo., Limited ................. . eme 605 
Dorman and Smith, Ordsal Station Electrical Works, Salford 

(accepted)... .. .. . . . . . . . ...... „ 435 
Brook, Hirst, and ooo —— — wee 579 
Williamson and , o o wi eetso c EUREN — 380 
Electric Construction Oompany ............................-. --. 750 
Edison and Swan United Oompany...................—.... e. . $608 
Crompton and Oo. ..... .... ——— Á€——À — .  bb55 
Heston and mit * 8 muss. “110 
General Electric Oompany, Limited . . 876 
Genera] Electric Oompany, Limited (alternative) EL РРЖИ " 615 
/ ET - 888 
n € 475 
Hodges and Todd, Limited ..................... %ẽp.;ͥ; ꝛ .. 586 
E. F. Moy and Oo., Limited ................. .. EP dee vas. 814 
ne . ossos iioc 486 
rh ðͤK . 4090 

Orane. 
Morris and Bastert, Limited erento - 169 
J. 8репсег SU DE ...... тасгаас аан ааи М 172 
Chatteris Engineering Works Company. . . 194 
Osrrick and Ritchie, Waverley Engineering Works, Edinburgh 

(асовріва у. CER 161 
J. Booth and Brothers, Limited .. ——P— é 295 
J. Oarrick and Bons а ere * 182 
T: Паша апа Oos X 210 
B; Thomai -araa аана а сого вт . 185 

Oonductors. 
Henley's Tele "ph Works Oompany ....... . ——.— 7885 
Johnson and Pbiniplpssss..;ê ð rm 7,926 
Johnson and Phillips (alternative) .................................... 6.905 
Johnson and Phillips (alternative) ................................... 7 831 
Johnson and Phillips (alternat ive . 6 810 
British Insulated Wire Oompany, Limited, Pres et, St. 

Helens (accepted) MPO — 7015 
Siemens Bros. and Oo., Limited. TUN 8 695 
Oallender's Cable and Oonstruction Company boves eic. ПО 
St. Helens Oable Company .............................. 10 612 
Glover and Оо, ..... ... F š 9 570 
Western Electric Oompany J KV]; 
Dennis and Co . C — 7937 


Telegraphs in China The manager of the Eastern Extension, 
Australasia, and China Telegraph Company Limited, states that 
the company has constructed land lines between Taka, Tientsin. 
and Pekin, and opened them for traffic. These land lines are under 
the complete control of the companies, and are worked in direct 
connection with the cables laid by them last autumn between 
Shanghai, Chefoo, and Taku. The existing tariff to Tientein and 
Pekin of ба. 6d. per word remains unaltered.— Financial Times. 
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BUSINESS NOTES. 


TRACTION. 


North Shields. —The opening of the electric tramways between 
North Shields and Whitley is expected shortly. 

Wallasey.—The Distriqt Council have decided to advertise for 
а tramways manager аб a pslary of £250 рег annum. 

Middlesbrough —The work of paving the route of the tramway 
extension to the ferry will ye commenced on March 1. 

Malifazx.—The route of the tramways now covers 164 miles, as 
against 11 miles for the corresponding period laat year. 

Stirii»g.— The Police Commissioners have eonfirmed their reso- 
lution to purchase the undertaking of the tramways company. 

Bakerstreet and Waterloo Railway.—This Company have 
pero the site and buildings of the Indigent Blind Schools in 

d. George's.circus, S. E., for £140,000. 

"Bournemouth. —The Borough Council have confirmed the Bill 
for the construction of tramways with and without the borough. 
The loan of £200,000 has been sanctioned. | 

Brighton.—The Corporation have decided to purchase for 
£25 000 the whole of the premises known as Longhurat’s Brewery 
in connection with the tramways scheme. 

Waterloo and City Rallway Co.—The directors have resolved 
to recommend a dividend on the ordinary stock at the rave of 3 per 
cent. per annum for the half-year ended Dec. 31 last. 

Liverpeol Overhead Railway Co.—The ordinary half-yearly 
meeting of this Company will be held at the Law Association 
Rooms, Cook.street, Liverpool, on Tuesday, Feb. 12. 

Wicklew,.—The County Council have approved the Bray and 
rri d tramways scbeme, subject to the draft Order in 
Council g amended to the satisfaction of the Council. 

Central London Railway.—The following dividends will be 
paid : ordinary shares, 24 per cent. per annum ; preferred shares, 
4 per cent. per annum ; deferred shares, 1 per cent. per annum. 


Salford. —The Corporation have arrived ab an interim agreement 
with the Manchester Corporation with regard to the working of 
the tramways by horse traction until such time as the electric 


system is complete. | i 
Dublin. —The County Council on Friday lasd approved the pro- 
posed extension of the tramways from the terminus at Clonskeagh 


to the Scalp and Enniskerry and from Bray to Enniakerry, subjeco 


to certain conditione, 

Wimbledon. —On the Tramways Committee’s recommendation 
the Urban District Council have decided to consider what steps 
should be taken with & view of constituting the Council the tram- 
way authority for the district. 

Institute of British Carriage Manufacturers, — Ab the 
nineteenth annual meeting of this institute last week, Mr. 
Alexander Naughty, J.P., of Dingwall, N.B., was elected 
president for the ensuing year. 

Camberwell.—The Borough Council have been recommended 


by the Finance Committee to assent to the doubling of the 


tramline from Camberwell to Vauxhall and to contribute £5,000 
towards the cost of widening the roadway. 

Cape Electric Tramways. — Holders of share warrants to 
bearer can obtain payment of dividend due to them by presenting 
coupon No. 8 ab the offices of the Company, 55 and 56, Bishope- 
gate-street Within, E.C., on and after 1st inst. 


Dublin United Tramways.—We notice that for the first time 
horse car receipts have dropped oub of the traffic return of this 


The mileage now being worked by electric traction is 


1 
45 as against 38 miles electrically, and six miles by horses 


for the corresponding period last year. 


Huddersfield. — The portions of the Corporation tramway 
traction were 


system which have been converted to electric 

formally inspected by the Board of Trade officials on Wednesday. 

With the exception of а slight hitch on the Outlane section, the 
was of а satisfactory character. 


Hampetead.—At а public 3 held last week, under the 
t was decided to present a 


presidency of the Earl of Mansfield, 
memorial to the Borough Council urging them to take immediate 
measures for opposing the Extension Bill of the Hampstead, 
Euston, and Charing Cross Railway Company. 

Paris.—The employés of the Metropolitan Electric Railway 
have gone on strike. The men are claiming 10 per cenb. bonus for 
work during the late exhibition, the abelition of suspension as a 
punishment, and regular increase of pay at stated intervals, what- 
ever the employés! merits may be. The company are holding out. 

Leicester.—At last week's meeting the Town Council were 
invited to adopt the recommendation of the Tramways Committee 
for the acquisition of the undertaking of the tramways company, 
the substitution of electric traction for horse power, the recon- 
struction, equipment, and extension of existing lines, and the 
establishment of an electric power station. 

East ,—The District Council have decided to oppose 
the Bill of the London United Tramways Company unless pro- 
vision is made therein for widening the Thames, Mole, and. Ember 
bridges. for providing the space of 9ft. біп. between rail and kerb 
throughout the system and for payment of the same contribution 
for repeir of s as is given to other districts. 

Sunderland. —Tbhe e Committee received a deputation 
of East End traders last week on the subject of extending the 
tramways to the East End of the borough. The engineer was 


Ealing 
District Council and the London 
the consbruction of the authorised electric tramway in Ealing 
have been virtually settled on terms which adequately conserve 
the intereste of the ratepayers, and it is probable that before 
many days have passed construction work will be commenced. 


instructed to prepare a report on the matter. It was decided to 
ran a trial car over the whole of the new routes next week, and it 


is hoped that they will all be opened within three weeks. 


II is reported that the questions at issue between the 
nited Tramways in regard to 


Great Eastern Railway Co.—Av the ordinary meeting of the 
Company on Tuesday, the Chairman stated that the Board had 


decided to abandon the high-level scheme and construct low-level. 


tube linee, starting at Ilford and running under the existing rails 
to Liverpool-street, whence the line would proceed to Waltham- 
stow. and eo form a continuous service between those three points, 
with intermediate stations wherever they might be regarded as 
necessary. . | 

Barnes —Ata special meeting of the District Council ib was 
decided to oppose tbe London United Tramway Company s Bill 
80 far as ib relates to the proposed line between Upper Richmond- 
road, Putney, and the Broadway, Hammersmith, on the ground 
that the line.of route is nob satisfactory. The continuation of a 
line from Putney to Richmond, through Barnes and Mortlake, was 
approved in principle, but the objection was to the proposed terms 
of purchase, 16 was resolved that the Surrey County Council 
should be asked to assist ip the opposition. 

Cardifi.—At the Tramway Committee's meeting last Friday a 
letter was read from the Board of Trade, stating (Баб, in view of 
the limited head way given by one of the overhead bridges of the 
town, they were not prepared to eanction the double decked type 
of car for the electrica) tramway. The engineer is to report on 
whab can be done to lower the road sarface under the Bute road 
Bridge. On Thursday week a deputation, composed of residente 
of Cathedral-road, waited upon the Works Committee with a view 
of inducing that body to expedite the wo:k cf laying down the 
brack for the electric tramways in that road. 

Nerth-East London Railway Bill.—Thie Bill has passed the 
Examiners of Standing Order Proofs. The proposed line, if 
sanctioned, will run from the City to Walthamstow, g 
through the densely crowded districts of Shoreditch, Kingsland, 
and Hackney to Walthamstow, witb a branch line to the growing 
working class district of Tottenham. The same promoters are 
aleo responsible for the Piccadilly and City Railway, which will 
continue the same line from the Minsion House, along Fleet-street 
and the Strand to Piccadilly-circus, there forming a connection 
with the authorised Brompton and Piccadilly line, 

Wandsworth.—The General Purposes Committee recommended 
the Borough Council in their last report to consent to the short 
length of tramway in the borough, subject to a double line being 
constructed, and to the necessary widening to secure a width of 
old. Gin. between the outer rail and the kerb on each side of the 
proposed tramway being carried out by the London County 

uncil, and that the Council be informed that, in the opinion of 
the Borough Council, a tramway was nob required along the pro- 
posed route. and that a better route would be along bhe valley of 
the Faicon Brook to Balham Station by a new , or aloog the 
Trioity-road from Upper Tooting-road to the Council house. 


Leeds.—The formal Board of Trade inspection of the Beeston 
and Elland-road section of the bramways took place on Thursday 
last week, The Tramways Committee have decided to lay tram- 
lines from the junction of Upper Accommodation-road with York. 
road to Easy-road. Ib із the intention ultimately to continue the 
line through East street into Marsh.lane. The tramway men have 
rejected the propos! of the Tramways Committee to pay the rent 
and rates and the caretaker's salary of their recently-established 
club om the ground that the conditions prohibiting the eale of 
intoxicating liquors, and that three trustees should be appointed 
with absolute right of veto in the management, are unreasonable. 

Rochdale, — Last week a conference of local authorities 
interested in the taking over of the Bury, Rochdale, and Oldbam 
tramway undertaking was held. It was resolved that a joint 
arrangement be, if poesible, come to with the tramways company, 
or a joint arbitration held, to determine tho terms of the acquisi- 
tion of the company’s undertaking, a share of the purchase mone 
and costs of the necessary proceedings to be allocated to вас 
authority, and that in view of the varying periode of expiration 
of the powers of the tramway company, the various local autho.. 
rities be requested to consider the question of the deeirability or 
otherwise of acquiring the undertaking of the company before 
such respective periods of expiration. 

Hall.—A deputation of tradesmen and property owners waited 
upon the Works Committee last Friday to urge the introduction 
of the tramways and electric lighting into the old town between 
the Whitefriargate Bridge and the pier. The Chairman of the 
committee said the North-Eastern Railway Company would not 
allow the Corporation to carry the electric current over the bridge, 
but he promised to consider the matter and try to find out. what 
the cosb of a temporary arrangement would be to carry the trams 
over the route named. The Tramways Sub-Committee are to 
report upon the matter. Ata meeting of the Seesions Court the 
Corporation’s omnibus Bill in Parliament embodying the farther 
extension of the tramways was approved. 

Proposed Watford and District Tramways.— A Bill to incor- 
porate a new tramway company in Hertfordshire by the name of 
the Watford and District Tramways Company for the purpose of 
the purpose of constrnoting tramways tbrough Watford, Rick- 
mausworth, and Bushey will be introduced in the ensuing session 
of Parliament. The aggregate length of the proposed system will 
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be jast over 83 miles, and it is proposed to work the tramways by 
electricity generated from a station erected at Bushey. The 
capital of the company is to be £125.000, of which £55,000 may be 
raised by the issue of preference shares. Ib is sought upon this 
capital power to create and issue debenture stock to an extent nob 
exceeding one-third of the capital raised. Mr. John Fell, Mr. 
Samuel Hunter, and Mr. W. J. Kershaw are mentioned as the 
promoters of the Bill. 

Manchester.—At the meeting of the Electricity Committee 
esterday week a letter was from Prof. Kennedy stating that 
t would be a calamity to the city if the Bloom-street power 
station were not ready to take up its load by September or 
October next. 10 was explained that at the Dickineon-etreet 
station two special Ferranti generators had been laid down, which 
will supply e current necessary for working the three tramway 
routes which it is hoped will beopened in spring—viz , the Cheetham 
Hill-road, Bury New-road, and Rochdale-road routes. The com- 
mittee passed a strong resolution with the object of spurring оп 
those en in the works at Bloom-street, which will supply 
traction, light, and power When in full running the Bloom- 
street station will add 14,000 h.p. to the 11,000 h.p. possessed at 
Dickineon-street, bringing up the total borse- power to 25,000. No 
furtber delay is to teke place in connection with the equipment of 

the high tension generatiog station at Stuart-street. 

Newonastie.— Lasst week the members of the Tramways Com- 
mittee paid а visit of inspection to Walker in regard to the pro- 
posed routes in the extension of the tramways from Newcastle to 

Byker. The idea is to commence ab the top of Byker-hill tramway 
terminus, and proceed by Union-road and Welbeck-road as far as 
Wigham, Richardson, and Co.'s works, and to come back by а 
loop line running from the railway station to Church street. and 

ain joiniog the line at Welbeck.road. The Walker Urban 
Council wish to have a line to join the proposed line on Shielde- 
road, аб Walker-gate, and be carried on to what is known as the 
Willows, and then to Church.street. The committee did not come 
to any unanimous decision, bub the opinion seemed to bs that such 
a line as proposed by Walker Council was unneceseary because 
there was practically no population ab that particular part, and 
that it would be carrying tramways for some conside: able distance 
through what is only a country road. The car.sheds at Byker-bill 
are rapidly progressing. 

Darlington.—Lasb Monday the General Parposes Committee 
passed a resolution recommending that a committee be appointed 
with authority to enter into a contract, subject to satiefactory 
terms being agreed upon, to purchase the whole of the propert 
of the Imperial Tramway Company Limited, in Darlington, includ- 
ing the order of the Light Railway Commissioners when confirmed 
by the Board of Trade. Messrs. Kennedy and Jenkin have pre. 
ре a reporb of estimate of cost and the returns which might 

expected in connection with the proposed electric tramwaye. 
It estimates that the cost of buying up the present tramways 
would be £6,500. The net capi'al cost of laying down 64 miles 
of tramways and the necessary plant would be £87,000 for a 
single line and £109,000 for a double line. The report pointe out 
аб for receipts to balance expenditure there would have to be 
earned 8:234. for the siogle line and 8:65d. for the double line per 
car mile. Аб 1d. per mile per рекон there would have to be 
carried the whole population of 45,000 every three days in order 
to earn sufficient income, which ie very much more than could be 
expected. Probably there would be traffc equivalent to carrying 
the whole population in 53 days, which would mean three millions 
of passengers per annum. If the service of five mipute cars were 
reduced except on tbe main line there would bave to be earned 
10 4d. per car mile for single line and 11:3d. per car mile for the 
double lines, which was quite a reasonable figure. Ibis added 
that in general it might be said that ib appears that the tramways 


could be constructed and worked so as to pay their way. Ib is 
proposed to call à public meeting on the subject. 
LIGHTING AND GENERAL, 
British Insulated Wire Co.—The directors have declared a 


dividend of 6 per cent. 

Lowestoft. —Feb. 12 has been fixed as the date for the switching 
on of the current ab the Town Council's stetion. | 

British Electric Transformer 
directors have declared an interim 
annum 

Now Zealand Electric Light and Traction Co. — The 
directors have declared a dividend of 60 per cent. for the 
year 1900. 

Westminster Electric Supply Co.—The directors recommend 
a dividend for the half-year ended 3180 ult, at the rate of 
11 per cent. 

Thanet.—The Isle of Thanet Light Railway Company have 
assured the local authorities that electric lighting cables would 
be laid in the main streets before the summer. 

Electrical Engineers Volunteers. — Lieut, the Нор, R. Craven, 
who is one of the Electrical Engineers Volunteers going to South 
Africa. has been granted the temporary commiesion of captain in 
the army. 

Cromer.—The Urban District Council on Tuesday agreed to 
purchaeo a site for an electric lighting station and storeyard at 
£800. It was stated that the original price asked for the land 
was £1,370, 

Barking.—During the month of November applications were 
received for 54 8-c.p, lampe, and in December for 90 8-c.p. lamps ; 


Manufacturing Co.—The 
dividend of 10 per cent. per 


aleo current for a five-ampere radiator. Daring December 20 8-c.p. 
lampe were dieconnected. 

Islington. — With a view to a greater demand, the Electricity 
Committee of the Borough Council recommend that, аб tbe expira- 
tion of the present quarter, the price for electrical current during 
the hours of daylight be reduced from 34d. to 2d. per unit. 


Darlington. — At the last meeting of the Darlington Gas and 
Electric Lighting Works Committee the engineer, Mr. К. P. 
Lund, reported that the demand for electricity wae siowly increas- 
ing а and more plaoes of business and private houses were being 


Glasgow and West of Scotland Engine-keepers’ Association. — 
A lecture was delivered on Tueeday by Mr. T. Crichton Fulton, 
A.LE E, on The Glasgow Electric Tramway System.“ Numerous 
lantern slides illuminated the lecture, which was attended by a 
large and appreciative audience. 


Share Market — Little was doing in electric sharee during the 
week. Lighting shares were weaker, with the exception of West- 
minstere, which rose to 124 to 134 оп acoount of the dividend. 
Traction hardened, and British Electric Traction ordinary and 
preference rose 2, and Potteries ordinary improved to 12. 


Oeventry.—lItis proposed to increase the salary of Mr. Ram, 

er of the electric light works, to £400 a year, and to extend 

the electric light works at an eatimated capital expenditure of 

£18,000. Ab the meeting of the Town Council on Tuesday, 

both these recommendations were referred back for farther 
consideration. 

Bray.—With regard to the organisation of technical education 
in Bray, there is a pro to take some portion of the mill build- 
ing and to convert i6 into а drawing office, claseroom, апа work- 
room. The building is to be lighted by electricity, and the 
machine tools will be driven electrically. A fitter from the 
«еса light stadion is to assist in the manual training of the 
pupils. 

Perth. — Mr. John Lambert, Dundee, has been elected electrical 
engineer. During the past two years Mr. Lambert has acted as 
outdoor assistant to the city electrical engineer. Under his per- 
sonal supervision the large wo: ks involved by the extension of the 
lighting and tramway systems have been carried out, and that in 
& manner entirely to the satisfaction of the department. Mr, 
Lam із a member of the Institute of Engineers and Ship- 
builders and an associated member o ithe Institution of Electrical 
Engineers, London. The salary is £200. 


Stirling.—The Lighting Committee have decided to for 
current on the maximum demand system ab the rate of 7d. per 
unib for the first hour and 2d. per hour afterwarde. The cost of 
four electric lamps for corner of Giebe-crescent, Gladstone- place, 
and Park-terrace is estimated at about £96, and the matter will 
be delayed until a trial of the new open. type arc lampe has been 
made, The engineer has been instructed to advertise the follow- 
iog scale of charges for current for motors: 4 h.p. to 24 b.p., 4d. 
per unit; 4 h.p. to 21 h.p., 3d. per unit 3 b. p. and over, 2d. per 
unib. 

Guildford.—At the meeting of the Town Council last week a 
report of the General Parposes Committee was agreed to, which 
stated that they had considered the plan submitted by the elec- 
tricity supply company showing a proposes extension of thelr 
mains through Tuns-gate and Bout Hill-road, but as the main 
through the labter was proposed to be laid on land which was 
nob ab p part of the road, the committee recommended the 
Council to approve the plan so far as the works were proposed to 
be executed between High-street and the junction of Pewley-hill 
and South Hill-road. 


Edinburgh.—Ab Tuesdays meeting of the City Council the 
following notice of motion was given: Remit to a special сот. 
mittee, consisting of the treasurer, the convener of the Electric 
Light Committee, and three members from each of the Treasurer's 
Committee and tbe Electric Light Committee, to get а report from 
the town clerk, the city chamberlain, and the accountant auditor 
of the city, backed up апа so advised by opinion of counsel, on 
the following questions : (1) whether the provision made and being 
made for the maintenance and renewal of the more perishable 
portions of the electric lighting undertaking is sufficient ; and (2) 
whether the present methol of dealing with thao matter is the 
best and mo:t efficient available under the statute ; and (3) if not, 
what alternative would they suggest." 


Stock Exchange.—The Stock Exchange Committee have 
appointed Feb. 6 special settling day for the British Motor 

raction Company's 205,839 5 per cent. cumulative preference 
shares of £1 each fully paid. Nos. 1 to 205,839, and the Mica 
Manufacturing Company's 5.795 shares of £l each fally paid, 
Nos. 1 to 4,967 and 5 308 to 6 135, and 55,000 vendors’ shares of 
£l each fally paid, Noe. 6 136 to 61,135; and aleo ordered the 
Commercial Cable Company's further issue of £177,951 sterling 
4 per cent. 500. year debentare stock to be quoted in the official 
list. Applications have been made to appoint a special settling 
day in and to grant a quotation to the Electric and General 
Investment Company's 19,900 6 per cent. cumulative preference 
shares of £5 each fully paid, and to appoint а special 
settling day in the Colonial Rubber Estates, Limited, 20,007 
shares of £1 each fully paid. Nos. 1 to 20,007 and 65 000 
vendors’ shares of £1 each fully paid, Nos 20 008 to 85,007 
and to allow the following securities to be quoted in the officisl 
ів : Cape Electric Tramways, Limited, 400,000 shares of £1 each 
fully paid, £140,000 6 per cent. mortgage debentures and £315,000 
6 per cent. mortgage debentures ; and the City and South London 
Reilway Company's 10,000 shares of £10 each fully paid, 
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Mansfield.—From the report of the Eleotric Lighting Com- 
mittee adopted аб last week's Town Council it sppears that the 
committee have given a general approval to the report of Mr. 
Hammond, and have also approved а site in Rock valley for the 
erection of the works. The scheme is estimated to cost about 
£20 000. А dust destructor will be provided. 

Electrical Measuring Instruments. — Messre. Everett, 
Edgcumbe, and Co, have forwarded to us a list of the elec- 
trical measuring instruments made by them. The firm stated that 
they have completely remodelled both their direct-reading and 
recording instruments so as to reduce to a material extent the 
number of parte required. We notice that the ammeters are made 
in sizes ranging from 50 amperes up to 600 amperes, while the range 
of the voltmeters is from 50 volts up to 700 volts. 

Bristel,—In their last report the Electrical Committee state 
that they consider, in consequence of the large increase in his work, 
that Mr. Harold Faraday Proctor, the city electrical engineer, is 
nob sufficiently remunerated, and they recommend that his salary 
be increased to £600 per annum as from Jan. 1, 1901, and to £700 
as trom Jan. 1, 1902, on condition that he undertake nob co deter- 
mine his engagement for two years from Jan. 1, 1901, which con 
dition the committee are ioformed Mr. Proctor is prepared to 
accept, provided the increase of salary recommended is granted 
by the Council. 

Edinburgh — Under remit from the Town Council, the Electric 
Lighting Committee at a committee on Tuesday again considerei 
the subject of the appointment of a deputation to visit English 
towns in connection with the provision of condensing planb for 
M’Donald-road station. The committee have resolved to adhere 
bo their former recommendation that a deputation be appointed, 
but limiting the number to five members, and suggeating the 
names of Councillor Mackenzie (the convener), Bailie Marray, 
Councillors Harrison, M'Michael, and James Stewart. Ib was also 
decided that the places to'be vieited ehould be Oldham, London, 
Bolton, and Brighton. 

St. Marylebone.—We extract the following from this week’s 
agenda of the Borough Council: Tbe Finance Committee 
resolved that the Council be informed that the expenses attending 
their application to the Board of Trade for an electric lightiog 
provisional order are estimated not to exceed £500, and that the 
committee approve of such estimate. The Lighting Committee 
resolved that the Council be recommended to retain Mr. Terence 
Granville Bacon in his appointment as temporary electric inspector, 
аб a salary of three guineas per week. А notice has been received 
from the Metropolitan Electric Supply Company as to laying & 
Din. pipe along the south west side of Park r апа the north 
side of Upper Park-place, from the west side of Upper Baker-streeb 
to the east side of Upper Gloucester- place.” | 

Newark.—Mr, Vesey Brown has submitted plans of proposed 
works on the Water-lane sites for schemes of lighting estimated 
to cost nob exceeding £20,000 and £80,000 reepectively, and 
explained them to the committee and recommended the larger 
scheme as being the more economical, taking into account the 
probable requirements of the town in the course of two or three 
years. The committee, after discussing the two schemes, have 
decided to recommend the Council to adopt the larger one, at an 
estimated cost not exceeding £30,000, and that application be made 
to the Local Government Board as soon as practicable for sanction 
to a loan of £30,000 for the purpoee, and that on such sanction 
being obtained the purchase of the sites in Water-lane of Mr. R. 
Chatterton and Miss Handley be proceeded with. 


Personal —Mr. Ivor Bevan has joined the Board of Crompton 
and Co., Limited. —Mr. C. S. Vesey Brown, having obtained the 
appointment of general manager to the Northern Counties Elec. 
tricity Sapply Company, Limited, Newcastle-upon-Tyne, has 
resigned his post as electrical engineer to the Corporation of 
Lincoln.—Mr. James Enright has been appoin electrical 
adviser to the Urban District Council of Heaton and Isleworth.— 
Mr. Herbert Lindley, late of Browett, Lindley, and Co., of Patri. 
croft, has Keen appointed general manager to Galloways, Limited, 
Manchester, who are taking up the construction of high 
speed engines for electric installations.—Mr, W. McClelland 
has resigned his position at the Manchester Corporation electricity 
works after 13 years’ service with the Corporation. He has been 
ab the electricity works since their beginning as an assistant to 
Mr, Wordingham, the city electrical engineer. 


Presentation.—On Saturday last an interesting function took 
lace ab the works of Messrs. Callender's Cable and Construction 
mpany, Limited, Oldham-place, Liverpool, when a large gather 
ing of the local official staff and workmen assembled to bid good-bye 
to their late assistant engineer, Mr. W. J. Hide, who has left the 
service of the company to embark in business on his own account, 
in conjunction with Mr. A. Lester Taylor aod Mr. Archie Kelly, 
as consulting electrical engineers and electricians. Mr. F. A. 
Pocklington, the chief engineer for the Lancashire district, on 
behalf of the entire staff, asked Mr. Hide’s acceptance of an 
illuminated address and a box of scientific instrumente, and spoke 
in eulogistic terms of Mr. Hide's ability and devotion to duty, 
combined with his kindly апд unassuming manner. Mr. Price 
and several others followed with s bes, expreesing regret at 
Mr. Hide's removal, and tendering him all good wishes for bis 
future career, 

Ramsgate.—The Gas and Water Committee last week recom- 
mended that the Corporation invite tenders for the laying of con- 
necting cables for the supply of electricity along the front of the 
town and through the following streets: High- street, from the 
market to the bottom of Chatham.street ; Harbour-street, to the 
London, Chatham, and Dover Railway Station, King-street to 
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Boundary - road; Queen-street to Addington - streeb; and that the 
light railway company be approached and asked upon what terms 
they will be prepared to supply electric current in bulk. Excep- 
tion was taken to this report, wbich was, however, carried, it being 
remarked that by inviting tenders they were not binding them- 
selves to anything whatever, but were merely getting an idea of 
the price. Iv did not follow chat they were going to accept any 
tender for lighting if it could be shown аб some fature meeting 
that it could be done cheaper by their own works. 

Wharfedale — On the invitation of the Yeadon District Council 
a conference of representatives of local authorities in the W harfo- 
dale union was held on Monday in the Guiseley Town Hall for the 
purpose of discussing the proposale of the Yorkshire Electric 
Power Company, who have ledged a Bill in Parliament asking for 
powers to supply electricity in balk over a large portion of the 
West Riding, including most of the disbricte covered by the 
Wharfedale union. The authorities represented were the Yeadon, 
Guiseley, Rawdon, Horsforth, and Ilkley District Councils, and 
the Menston Parish Council, and Mr. G. H. Teale, chairman of 
the Yeadon Council, was voted to the chair. Mr. A. G. Lupton 
and Mr. Robert Hudson (directors), and Mr. Baker and Mr. 
Jobn Sturgess (оо овога) were present аа representing tbe 
syndicate. After discussion the conference decided that each 
Council represented should consider the question separately and 
report to a further meeting to be held as early as possible. 

Private Bills — Since our last report the Examiners of Private 
Bills have passed the following Bille which will now be reported 
for first reading: Piccadilly and City Railway, London County 
Council (General Powers), Metropolitan District Railway, King’s- 
road Railway, Novting Hill Electric Lighting, Charing Cross, 
Easton, and Hampstead Railway (No. 1), Charing Cross Euston, 
and Hampstead Railway (No. 2) and City and Brixton (Extension 
of Time), and Bournemouth Corporation. The examiners found 
that in the case of the Brompton and Piccadilly-circus Railway 
(Extensions) Bill the money deposits in respeco of some of the 
railways contemplated had not been made, and that there had 
boen non-compliance with the Standiog Orders The irregularity 
will have to be dealt with by the Standing Orders Committee, 
The Willesden Urban District Council Tramways and Improve- 
ment Bill, which was unopposed аб this stage, was marked on the 
examiner's list as dead.“ In the case of the Southend-on Sea 
Corporation Bill there was also no appearance. 

Bangor.—Last week a deputation, including Mr. W. P. Adams 
electrical engineer of the North Down Tramway Company, waited 
on the Urban District Council with a view to making definite 
arrangements for lighting the town with electricity. Id was stated 
that the company proposed to spend £12,000 or £15.000 on lighting 
Bangor. They were prepared to lay down the mains and also wire 
tbe private houses and supply thelamps. In reply to a question, 
an answer was elicited to the effecb thao the company would under- 
take the lighting of Bangor independent of Donaghadee and 
Groomsport. If these places were included, the cost would 
altogether be about £20,000. They would agree to supply 
electric light to private houses at 6d. per unit. For Board of 
Trade purposes, however, they intended to state the maximum 
price at 8d. per unit, and they would have power to raise the price 
to the latter figure in case of emergencies, but, of course, it would 
be their interest to keep the price popular. They would undertake 
the ligh of the streets at 34d. or 4d. per unit. 10 was the 
intention of the promoters to commence the undertaking at once, 
and have it completed in August next. All the councillors appeared 
favourable to the scheme. 

Paisley.—At a recent meeting of the Baths Committee of the 
Town Council, Messrs. Haran’s account for the electric wiring of 
the baths was discussed. The convener submitted a statement 
prepared by Mr. Teague, the engineer, showing the contract price 
to be £217. 10s., while extras had been executed to the amount 
of £123. 19s. 8d., thereby bringing out a total expenditure of 
£341 9з 8d. It appears that the extras charged for have been 
incurred on the engineer's instructions and on his own responsibility, 
without consultation with the convener or any member of the 
committee, The engineer explained that, owing to the moisture 
in the atmosphere of the baths, special precautions had to be taken 
for the protection of the wires, and that in sanctioning this addi. 
tional expenditure he considered that he was acting for the beat 
interests of the Corporation, and was satisfied that they had full 
value for their money in the account rendered. The committee 
was of opinion that as Mr. Teague was the arbiter under the con- 
tracb, to whom all questions and disputes were referable, and as 
be had sanctioned the extra work done, the Commissioners had no 
option, and were bound to pay theamount claimed. They desired, 
however, to record their strong disapprobation of the unbusiness- 
like fashion in which the matter had been gone about. 

Wimbledon.—The last report of the Electric Lighting Com- 
mittee to the Urban District Council, which was adopted, con- 
tained the following: Resolved that vhe electrical engineer be 
authorieed to carry out cable extensions in the following roads and 
streets, at an estimated coat of £286—viz , Camp View, Wandle- 
bank, Effra-road, Belvedere-drive, Lake-road (north end), and 
Arthar-road. The electrical engineer reported the position of the 
undertaking at date, as follows: private аре connected (in 
8 c.p. equivalent) 22,180; private lamps applied for (in 8 c.p. 
equivalent), 23,711; street lamps connected (in 8 с р. equivalent), 
4,128 ; street lamp-posts to equip electrically, 109; street lamp- 

te (equivalent in 8-c. p. lamps), 436; number of consumers on 
books, 491 ; maximum load reached, 367 kw." Mr. Casewell, in 
moving the adoption of the report, referred to the fact that Mr. 
F. Barnes Spencer, resident electrical engineer to the Council, had 
accepted another post, but had only taken it on the understanding 
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that he should be allowed to remain at Wimbledon until various 
extensions had been carried out, and the undertaking was put into 
proper order, He thought Mr. Spencer had acted very honourably 


eed when they considered what he had done. 


Cape Tolegraph Rates.—Sir J. Wolfe Barry, presiding at the 
fifty-seventh half-yearly meeting of the Eastern Telegraph Com- 
y, Limited, held on Monday at Wincheeter House, pointed out 
that the traffic had been increased by the military operations in 


China and South Africa. The tariff to the labter place was reduced 
from 4s. to 3s. 6d. per word for ordinary telegrams on the lat inst., 
and he hoped they might look forward to a further reduction. 
Although, owing to what the company had done in connection 
witb the war in South Africa, there had been a temporary increase 
in the revenue, the Board preferred to rely upon the permanent 
increase of traffic, which they had every reason to hope would 
result from the development of the country when was 
‚апа when the infiuence of an enlightened government 
was properly felt and duly 5 ; во that the great colonies 
which had now been annexed might form one great union of con- 
tented states, and develop in a way which was hopeless under the 
revious régime, Ab the request of the Indian Government the 
irectors assented last year to reduce the tariff between Europe 
апа India to 2s. ба per word, with the eventual reduction, under 
certain conditions, to 2e. рег wood; bub the company were not 
free agente in the matter, because there were other companies 
which had te be considered. Daily Chronicle. 


Mull. —AÀt a special meeting this week the following report will 
be discussed : The Electric Lighting Committee state that the 
electrical engineer has reported that he considered it advisable to 
carry out certain alterations at the Dagger - lane station with a view 
to (1) providing for the increasing number of consumers in the 
old town ; (2) increasing the efficiency of the system as a whole ; 
and (3) reducing the amount of smoke produced at the D r- 
lane station. Ultimately іо would probably be found advisable 
he said, to convert the Dagger-lane station into a sub station, 
having no steam plant, but only transformers fed from the Scul- 
coatee-lane works, but to do that in one operation would almost 
certainly entail great inconvenience to the customers ао present 
supplied from Dagger-lane, and tbe engineer therefore proposed to 
carry out half of the work during the coming summer. He recom- 
mended that the four smallest steam dynamos (equivalent to 
810 kw. in all) should be taken out and sold, and that four trans- 
formers (equivalent to 360 kw. in all) should be inetalled in their 
place. The alterations would meet all the requirements above 
mentioned, and would especially increase the efficiency of the 
system, as ib would enable the steam plant at Dagger-lane to be 
shut down through two shifte every day, and all day on Sundaye 
and Thuredays. Having ample boiler power for the remaining 
steam plant, there would be much less need to force the boilers, 
and thus less smoke would be created. The estimated total cost 
of the work is £17,500, 


Eastbourne —The Council at a recent special meeting considered 
the proposal by the Electric Light Committeefor the erection of new 
electric light works at Roselands, for the laying down of improved 
plant, the extension and improvement of mains, the remodelling of 
the preeent system of arc lighting, etc., аб а revised eetimated 
cost of £50,882. Councillor Maude, chairman of the committee, 
said the Council had added £7,240 to the estimate as first sub- 
mitted for additional arc lights and an additional steam alternator. 
They had also sdded offices and stores, and they proposed to use 
the chimney shaft exclusively for the electric light works, instead 
of in connection with the destructor, etc. Tbe cost of buildiog 
had also augmented the sum to the extent of 25 per cent. This 
explanation fairly balanced up the two estimates, although it left 
an odd thousand or thereabouts which the chairman expressed 
inability to entirely account for. Io was ultimately pointed out 
that the size of the engine-house had also been increased, and that 
the estimates for the building works had been prepared by different 
men, The chairman farther stated that in the past 12 months 
there had been an advance in the number of customers from 409 
to 492, while the amount of light supplied had increased to the 
extent of 29 per cent, The financial result of last year's operations 
was a net profit of £834. 11е, 2d., while they had paid £3,382 bank 
interest аб a high rate, and had contributed £2,600 to the sinking 
fund. Coal during last year bad cost £3,268, as against £2,065 in 
the previous year. On the whole it was very satisfactory, but it 
was plain tbat with the grove of the demand tbey would be 
obliged to keep adding to the ne expenditure. He hoped to 
be able to bring up tenders for the work at the next meeting, and 
that the work would be speedily carried through. The disturb. 
ance of the streets would be principally as to the pavements, the 
roads betog very little interfered with. The Council resolved to 
apply to the Local Government Board for power to borrow the 
amount required. 


Brighton.—The Lighting Committee аф their last meeting 
resolved that the Corporation would, if required, accept a con- 
veyance from the Board of Trade at the price of £5 of the tidal 
lands forming the site of their intended works at Southwick, pro- 
vided that in so doing they would not be deemed to admit any 
title upon the part of the Board of Trade to the lands in question. 
The surveyor’s specification and bills of quantities for the eon- 
crete foundations of the proposed power-houee at Southwick were 
approved, and tenders are to be invited for the performance of 

e work by special contract. The sub-committee appointed to 
negotiate for the purchase of premises in Bread-street for the 
purposes of the extension of the electricity station for the plant 
necessary for tramway purposes have received an offer from the 
owners of 20 and 21, Bread. street to sell the freehold of those 
premises for the sum of £250 and £375 respectively. The sub- 


(electrical engioeer). 
Journal, sa 
by two combined апа direct-driven sets of the very lateet and 
most improved design, їп order to obtain a high efficiency and a 
correeponding reduction in working coste. As these pro 
sets would only occupy the space taken up by two existing Brush 
sets, he suggested leaving the other two Brush engines and the 
alternators for the present in their exieting positions, and they 
would then be available for light loads during the erection of the 
two sete. 
several sub-stations during Christmas week was far in excess 
of their carrying capacity, being designed for a maximam of 
25 amperes, whereas they were called upon to transmit in some 
cases as many as 43 amperes. 
quence, and a drop in pressure was the result. In addition to this they 
ran considerable riek of a breakdown through overloading, and to 
avoid trouble in the future he presented a scheme for supplying 


enable him to select the most modern and efficient plant. 


committee recommended the Council to purchase the above 
premises on the terme named. Ib was ved that the recom- 
mendations of the sub-committee be approved and acted upon. 
The following letter was read from the Board of Trade (Fisheries 
and Harbour Department) relative to the Brighton Corporation 
Act, 1900: *' Referring to your letter of the 14th insb., upon the 
subject of the works which the Corporation of Brighton propose 
to construct at Southwick, under the provisions of the above- 
mentioned Act I am directed by the Board of Trade to state that, 
with their present information, the Board are unable to admit that 
the tidal lands which will be required for the purposes of the works in 
deed form раге of thoee to which the Board do nob contest the 
claim of Mr. J. M. Carr. Lloyd as lord of the manor, but the matter will 
be further looked into by this Department. In view of the state. 
ment contsined in your letter that the Lighting Committee will 
recommend the Council to accept a conveyance from the Board of 
Trade (if required) of the righte and interests of the Crown in 
the tidal lands in question, and in order to facilitate the execution 
of the works being ab once proceeded with, I am to state that upon 
receipt of the sum of EI as a nominal acknowledgment in respect of 
the dredging operations on the northern side of the towpath the 
formal consent of the Board of Trade will be inscribed upon both 
sets of the plans which acoompanied your letter of Oct. 4 last, one 
of which will be retained in the records of this office, and the 
other returned to you as the authority of the Corporation, во far 
as the intereste of navigation are concerned, for proceeding with 
the execution of the whole of the worka in question. These 
proceedings, with the exception of the portion referring to the 
property in Bread street, which part was withdrawn, have been 


approved by the Corporation. 


Bath.—At a meeting of the Electric Lighting Committee on 


Thursday last week a report was presented from Mr. С. F. Metzger 


This report, according to Keene's Bath 
ested that the old Brush plant should be replaced 


new 


The current carried by the existing cables into the 


Tbe cables got very warm in conse- 


the five principal sub stations with the new feedere. The existing 


feeders had been cub about from time to time through the old 


eystem of house transformers, where a joint was necessary when- 


ever a new customer was added. Theee old joints had been cut 
out to the detriment of the insulation, but they were quite good 
enough to act as feeders of small current to outlying districts, for 


which purpose he intended adopting them when the new feed 


ers 
were laid. 


The only safe ргасзісе was to run a separate and 


independent feeder, to be used only for the one sub station ib had 


to eupply with current, and it must not be tapped for any other 
purpose. To avoid unnecessary expense in excavation and making 


good, he had arranged for as many feeders as possible to be laid 
in опе trench, and when possible these trenches would be in 
side streets to prevent the opening of ground in main and impor- 
tant thoroughfares. The cables would each be deeigned to 
carry 100 amperes, and each pair laid in a separate troughing. 
This was necessary, as stray leakages of the continuous current, 


to be employed for operating the electric trams, were likely to 


decompose any lead sheathing on other cables, and would rapidly 


cause eerious breakdowns. The estimated cost of the new plant 
was £8 500, and of the feeders £3,000 The report was adopted, 
and it was resolved that the engineer should take sbeps to inspect 
other works and obtain such information as he might гооо 

ө 
chairman and electrical engineer were requested to bring up a 
report with a view to reorganising and strengthening the staff. 
The beat thanks of the committee were tendered to Mr. Metzger 
and his staff for the efficient manner in which the business of the 
undertaking had been conducted during the recent flood. Upon 
the saggestion of the Chairman, the committee unanimously 


resolved to make a grant of £3 to the men in recognition of their 
services. 


NEW COMPANIES. 


os following companies have been registered since our last 
ue: 

Wilson and Bennett, Limited.—Capital, £1,000. Object: to 
adopt an agreement with W, Wilson and T. Bennetb for the 
acquisition of certain patents relating to a life-preserving appa- 
ratus attachable to trams and other vehicles, and to carry on the 
business of engineers, wagon, tram, and carriage builders, manu- 
facturers of lifeguarde for vehicles, etc. 

Contract Corporation of South Africa, Limited.—Capital 
£10,500. Object: to carry on the business of railway, is ate 
harbour, dock, water, gas, electric, and other works. 

Hebburn Rope and Sail Works, —Capital, £20,000. 


: Limited. 
Object: to acquire the whole or part of the Hebbarn Rope and 
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Sail Works, Hebburn-on-Tyne, and to carry on the businese of 
hemp айа wire rope, sailcloth, and sailmakers, rope, cord, 
and twine manufacturers, wire workers and drawers, telegraph, 
telephone, and electric light cable manufacturers. 

Zanzibar Company, Limited.— Capital, £150,000 in £1 shares. 
Object: to adopt an agreement with A. H. Neale, to acquire and 
turn to account charters, concessions, rights, privileges, and 
agreements of or from the Sultan or Government of Zanzibar or 
other authority, and to carry on the business of dock, harbour, 
pier, wharf, railway, telegraph, and telephone constructors, 
contractors for public and other works, 

Badger, Sons, and Co., Limited.—Capital, £3,000 in £1 shares. 
Object: to acquire the business carried on at Cupola Works, 
Masbrough-street, Rotherham, as William Badger, Sons, and Co., 
and to carry on the businees of mechanical and electrical engi- 
neers, etc. 

Moon, Loughlin, and Co., Limited.—Capital, £20,000 in £1 
shares. Object: to acquire the business carried on by O. Moon 
and J. A. Loughlin, at the Luna Works, Factory-lane, Harpurhey, 
Manchester, as Moon, Loughlin, and Co., and to carry on the 
basiness of electrical and general engineers, electricians, manu- 
factarers of electrical appliances, etc. 

Barmsley Boiler and Engineering Company, Limited.— 
Capital, £5,000. Object: to acquire the business carried on by 
G. Denton at Barnsley, and to carry on the business of boiler 
makers, electrical, mechanical, and general engineers, etc. 

Blectric Traction Construction and Equipment Company 
Limited.—Capital, £20,000. Object: to carry сп the business of 
railway, tramway, boat, and vebicle proprietors, electrical, marine. 
mechanical, and general engineers, contractors, suppliers of 
electricity, electric and other motor manufacburers, cycle 
makers, etc. 

Kerbey Bowen Electric Syndicate, Limited. — Capital, 
£20,000. Object: to take over the freehold yacht-building and 
electric works on Eel Pie Island, Twickenham, and to carry on the 
business of ship and launch builders, engineers, electricians, 
electrical engineers, etc. 

Bogota Telephone Company, Limited.—Capital, £25,000. 
Object: to ait | on in the town of Bogota, in the republic 
of Colombia, South America, the business of telephone 
contractors, etc. 

Pile-Bloo Battery Company, Limited.—Capital, £25 000. 
Object: to adopt an agreement with T. F. Harvey, H. 
Harvey, and E. P. Harvey, and to carry on the business of elec- 
tricians, mechanical and electrical engineers, manufacturers of 
and dealers in Pile-Bloc and other batteries, and electrical 
apparatus and appliances, etc. 


PROVISIONAL PATENTS, 1901. 


х JANUARY 21. 

1306. A new er improved method of obtaining and steering 
correct magnetic courses; a new or improved compass 
and apparatus in consection therewith. Frank Samuel 
Pett, 11, Belgrave-gardens, Folkestone road, Dover. 

1381. Improvements in and connected with the transmission 
of pictures and messages. Sherard Cowper-Coles, 82, 
Victoria-street, Westminster, London. 

1330. Improvements in electric trolloys, Charles Arthur 
Allison, 52, Chancery-lane, London. (The Penberthy 
Injector Company, United States.) (Complete epecifica- 
tion.) 

1840. Improved apparatus for registertag maximum electric 
currents. Arthur William Brown, 11, Vere-street, 
Cavendish-equare, London. 

1347. Improvements in telephone exchange systems. John 
Edward рш А 24, Southampton-buildings, Chancery- 
lane, London. (The Western Electric Company, United 
States. ) 

1372. Improvements in or connected with gas, electric, or 
other meters, Jabez William Wedderburn, 30, Boleyn- 
road, Foresb Gate, London, 

1306. Improvements in or relating to wireless telegraphy. 


Julius Boult, 111, Hatton-garden, London. 
(Manuel Rodriguez Garcia, France.) 
JANUARY 22. 
1400. Improvements in electrical switches, Harry Nunns, 


South-parade, Halifax. 

1401. Improvements in controlling arrangements for electric 
lifts. John Sanders Stevens, Charles George Major, 
Edwin Charles Stevene, and Percy Herbert Stevens, 
Janus Works, Queen’s-road, Battersea, London. 

1409. An improved apparatus for the electrolytic production 
of copper tubes and sheets. Sherard Cowper-Coles, 
82, Victoria-street, Westminster, London. 

1461. Improvements in telegraphic relays. Eugéne Ducretet, 
72, Cannon-street, London. (Complete specification. ) 

1468, Improvements in electromotors. Walter Beat Hodgetts, 
6, Bank-street, Manchester. 

1470, Improvements in or relating to X-ray focus tubes. 

William Charles Cox, 51, Cricketfield-road, 
Hackney Downs, London. 


1471, Improvement in electric arc lamps. Louis Francis 
Bogia, jan., 24, Southampton-buildings, Chancery-lane, 
London. (Complete specification. ) 

Improved electric lamp fer photographic purposes. 
Arthur Lewis Adams, 26, Charing-cross, London. 

Improvements in means to bo omployed in the electro. 
deposition of metals. Sherard Osborn Cowper-Coles, 
47, Lincoln's.inn-fields, London. 

Improvements in electrical measuring instruments. 
Henry Price Ball, 18, Buckingham-streeb, Strand, 
London. (Complete specification.) 

Improvements in electric measuring instruments, 
Henry Brooker and William James Russell, 166, Fleet- 
street, London. 

JANUARY 23. 

Improvements in apparatus for governing electric 
currents. Alfred Warwick Gattie, 15, Victoria-streeb, 
Westminster, London. j 

An improved electrical fire-alarm. Ebenezer Barnard 
and Harold Stedman, Stour Cottage, Christchurch, 
Hants. 

Improvements in or relating to aro lamps William 
Routledge, 48, Waverley-terrace, Newcastle-on-Tyne. 

Improved automatio electrical attachment for clocks 
for ringing bells and other purposes. William Clapham, 
Arthur Clapham, and Albert Clapham, 289, Kirketall- 
road, Leeda. 

1553. Improvoments in poles for supperting electric trolley 
wires upon electric tramways. Joseph Slack, 8, 
Quality-court, Chancery - lane, London. 

Improvements in or connected with eleot- ical switches 
having intermittent or step-by-step motions. William 
Kingsland, 33, Chancery-lane, London. 

Improvements in electric cables. Mervyn Joseph Pius 
O'Gorman, 24, Southampton.buildings, Chancery-lane, 
London. 

Improvements in or in connection with electric lighting 
devices for tramcars, Frid Taylor Stewart, 6, Lord- 
atreet, Liverpool. 

A system of electric circuits with sectional conductors 
for tramways and the like. Karl Hora, Josef Rydl, 
and Franz Veévecka, 1, Queen Victoria-etreec, London. 
(Complete specification. ) 

JANUARY 24, 

Au improved winding machine and reel for hose, 
ropes. electric cables, telegraph wires, and the like. 
Frederick Leaver, 77, Beaconefield-villas, Preston Park, 
Brighton, 

Improvements in or connected with air, gas, vapour, 
explosive, self-driving, inexhaustible power, and like 
engines for power, lighting, heating, refrigerating, 
electrical, and other purposes.  ('éleste Joly, 22, 
Laurence Pountuey-lans, London. 

. Improvements in or relating to trolleys and like 
current collectors for electric railways and tramways, 
Robert Renton Gibbs, 6, Lord-street, Liverpool, 

Improvements in or relating to trolleys and like 
curront collectors for electric railways and tramways. 
Joshua Hignett, 6, Lord - street, Liverpool. 

JANUARY 25, 

1105. Improvements in the electrolytic manufacture of metal 
wire, rod, and strip. Sherard Cowper-Coles, 82, Victoria- 
street, Westminster, London. 

1721. Electric balance for indicating or signalling maximum 
or minimum oleotrio pressure or ourrent. Bertil 
Brander, Pitman Hotel, Birmingham. 

1742. Improvements in dynamo-electric generators. Benjamin 

Garver Lamme, Westinghouse Building, Norfolk-street, 

Strand, London. (Date applied for under Patents, eto., 

Act, 1883, Sec. 103, June, 28, 1900, being date of 

application in United Soates.) 

The electric radiant heat and light cabinet for medical 
or curative purposes. Sidney William Anstee, 5, 
Ravey-street, Great Eastern-street, London. 

Improvements in electric tramways or railways. 
Eduard Dussek, 22, Southampton-buildings, Chancery- 
lane, London. | 

1788. Improvements in or connected with alternate-current 

motors. Réné Dassy de Ligniéres, 47, Lincoln’s-inn- 
fields, London. 


1474. 


1484. 
1485. 


1488. 


1501. 
1505 


1506 


1527 


1564 
1568 
1578 


1009. 


16214. 


1663, 


1743 


1769. 


JANUARY 26. 
1809. Improvements in electric railways. James Madison 
Taylor Fife House, Kingston-on- Thames. 
Process for the eleotrolytio preparation of tho bases 
of the alkaline earths. André Brochet and Georges 
Ranson, 70, Chancery-lane, London. 


1869, 


COMPLETE SPECIFICATIONS ACCEPTED. 
To be published on Feb. 16. 
1900. 
1407. Electric traction on the conduit and road-contact 
systems. Brown. 
1450. Push for electric bells or the like. Holme. (Silfverberg.) 


180 
1566. Electrie accumulator plates. Wuillot. 
$700. Method of and means for indicating speed or courrent 
frequency ef electric generators.  Mershon. (Date 
Uri for under Ioternational Convention, July 12, 
$2994. Process for the eleetrolytio deposition of nickel or 


19945. 
20558, 
20986. 


21486. 


91933. 
22285. 
22288, 
22591. 
93391. 
93490. 
93514. 


28586. 


. Electric incandescent lamps. 
. Dynamo-electric machines. 


its allied metals or alloys ef these metals. Kugel. 
Means for fixing electric incandescent lamps and 
globe holders for use therewith. Wierre. 
Electric accumulator traction. Drake and Gorham. 


Means of supporting electrodes or plates of electrical 
acconumulato:s and in the manufacture of such 
electrodes and tools or appliances for use in such 
manufacture, and a methed of eenstructing such 
tools or appliances. Parker. 

Electricity meters Wright and the Reason Manufac- 
during Company, Limited. 


. Blectric traction on a conduit system. Bennett. 
. Electric cables. Gray. 


. Methods of and means for electrically prodücing 
light, (Marke.) (General Electric Company.) 

Systems of electrical distribution. British Thomson- 
Houston Company, Limited. (Rice.) 

Thermo-electric batteries. Crawford and Turley. 
Ransford. (Miller.) 

British Thomson- Houston 
Company, Limited. (Reis.) 

Cirouit breakers fer electric currents. 
Thomeon-Houeton Company, Limited. (Hewlett.) 

Incandescent electric lamps Thompeon.  (Sinding- 
Larsen.) 

Combined telephone and electric bell circuits. Birnbaum. 
(Berliner. ) 

Electric aro Jamps. Crompton and Co., 
Brunton, and Hodgson. 

Grippisg appliance suitable for screwing lamp shado 
clamp rings on and eff electric incandescevee lamp 
holders. (Cotton, Cotton, and Reddell. 

Electric aro lamps. Crompton and Co., Limited, Hodgson, 
and Ewart. 

Current collectors for electric vehicles 
Thomson-Houston Company, Limited. (Stewart.) 

Means for attaching pele-pieces to electric machines. 
British Thomson-Houston Company, Limited. (Reist.) 

Magnetic ore separators. Barnard. 

Eleotrically-operated switches fer controlling cireuits 
at remote points frem central stations. British 
Thomson Houston Company, Limited. (Sargent. ) 

Electric switches Headley. 

Electric house service or fuse boxes, Burbey and 
Waterland. 

Fasible electric circuit breaker for 
purpeses. Pearson. 


British 


Limited, 


British 


fire - alarm 


TRAFFIC RETURNS. 


Returns for Increase Total receipts for 
Line week -year. 
Ending |1901. |1900. decrease, 1901. | 1900. 
| & | £ £ £- | £ 
Aberdeen Corp'rat'n| Jan. 26 552 536 + 16 |23,745 20,480 
Birmingham Trams. „F 26 4 2514 116 + 158 15 174 | — 
BlackburnCorp'rat'n| „, 18 [1 1911 — — 2724 | — b 
Blackpool Corporatn. , 24| 164| 136 T 28 28 887 21,221 
Blackpool. Fleet wood ,, 26 | 141) 149 — 8 532 57 
Bolton Cor porabion. ,, 27 1.226 — — 5412 
Bradford City Trams} ,, 27 | 759 340 + 419 | 2,934 | 1,970 
Bristol Tramways Co.] ,, 25 3,8532 697 +1156] — — 
Carlisle Tr'mw'ys Со! ,, 12| — | — 221 — 
Central London Ry. | „ 26 5,9610 — — 139 946a — 
City & South London , 27 1.968 1.092 + 876 | 8022 | 4,471 
Cork E. T. and L. Co. „, 24| 352| 318 + 34 | 1,186 | 1.156 
Dover Tramways ... ,, 26 | 169) 151 + 18 635 606 
Dublin & Lucan E.R! „ 26 634 51 ＋ 12 269 213 
Dublin U. T., elec. cars „„ 25 3. 202 2,837 + 365 | — — 
Dublin S. D. Electric, ,, 25 654| 609 + 45 — = 
Dundee Tram Со. ...| ,, 23| 441] 344 + 97) — m 
Сит, АА Corporation} , 26 8,460/,8,333| + 1288 — = 
Corporation „ 28| 674] 548 + 129| 1293 | — 
Hull Corporat'n E. S. „„ 26/1,516| 666 + 850 |58 3550 — 
Liverpool Corporat’n| „, 19 7, 835|6,622| + 1,213 |24,008 20,028 
Liverpool Overhead „, 27 1,457 1,571, - 114*| 5,994 | 6,026 
Portsmouth Corpn..| ,, 26 | 643| — — — 
St. Helene Tramwys. — — — — 
Sheffield Corporation| ,, 27 2, 753 — — = 
Southampton Tram: „, 24 | 643| 343 + 300 — — 
Southport Cor porat'n X = 
Swansea Tramways..| „, 25 371 233 + 138 1,300 854 


a From July 30, 1900. 


b Binoe April 1, 1900. 


of troops. 
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NOTES. 


Faraday House.—The Board of Control of the 
Electrical Standardising, Testing, and Training Institution 
have awarded Joseph Goodman, of Wellingborough 
Grammar School, a Maxwell entrance scholarship, value 
50 guineas, tenable for two years; and Francis Norman 
Wilson, of Felsted School, a special prize of 10 guineas. 


Electrical Trades’ Union.—The executive council of 
this institution have drawn up a number of rules which it 
is proposed to adopt for wiremen, cable jointers, and assis- 
tants employed in the London district. The maximum 
number of hours constituting a week's work is limited to 
53 hours, while the rate of pay for wiremen and cable 
jointers shall not be less than 93d. per hour, and for 
chargemen not less than 1024, per hour. 


Royal Institution.—At the monthly meeting of this 
institution, held last Monday, Sir James Crichton-Browne 
(vice-president) in the chair, it was resolved to send an 
address to the King expressive of their heartfelt sorrow at 
the loss sustained by his Majesty and the Royal Family 
in the death of Queen Victoria, and also testifying their 
congratulations upon his Majesty's accession to the throne. 
The address is signed by the president, the Duke of 
Northumberland, K.G. 

Book Received. —We have received from Messrs. 
Carré and Naud a treatise of “Electric Phenomena and 


thelr Applications," by M. Henri Vivarez. The price of this. 


volume is 15fr. in England. So far as we can see from a 
eursory examination, 16 is one of those excellent French 
productions which describe the various applications of 
electricity, giving briefly, clearly, and tersely the principles 
guiding each application. We shall refer to this at greater 
length in a future issue. 

Telegraphs.—A good deal of ill-humour is apparent 
just now beeause of delays in telegraphy, and remonstrances 
are being made to the authorities. Of course, it is easy to 
say all wires ought to be underground, but it never strikes 
one of the grumblers that not only would this involve great 
expense, but it would bring about other troubles which are 
not in the minds of the general public. No doubt there 
will be а gradual extension of underground lines, but for a 
long time to come the overhead wires will be most in 
evidence. 

Proposed Electrical Oontractors’ Association. 
A movement is on foot for the formation of a National 
Electrical Contractors’ Association, to embrace all such 
local associations in Great Britain and Ireland. A meeting 
of the originators of the scheme was held -on Friday after- 
noon in Anderton’s Hotel, Fleet-street, E.C., at which repre- 
sentatives from Birmingham, Glasgow, Leeds, Manchester, 
and other cities and towns were present. All information 

the scheme can be obtained from the convener, 
Mr. Thomas Guthrie, C.A., 46, Queen Victoria-street, E.C. 

A Bristol Guide Book.—' The Bristol Tramways 
Official Handbook and Visitors’ Guide,” by Mr. Charles 
Challenger, must prove of considerable value to those who 
are strangers to the city. The best way to see Bristol is 
from the top of a tramcar," says the author, who is traffic 
manager to the tramways company. Two comprehensive 
maps are given showing which lines and suburbs are con- 
nected with the three city terminal stations. The “ guide ” 
is illustrated throughout, the first part of which is devoted 
to the tramways timetables, fares, and places of interest on 
or near the respective lines or routes. The localities “in 
and around Bristol" are described towards the end of the 

book, which embraces practically all mattera of interest and 
information to the visitor. 
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The South Yorkshire Electrical Power ВШ. 
This Bill has been rejected by the Standing Orders 
Examiner on the ground that the promoters have not 
complied with the regulations. It was urged by an 
opponent to the Bill, when the matter was ander con- 
sideration, that the promoters had sought to exclude the 
clauses of the Electric Lighting Acts, and that notice of 
such exclusion had not been made in accordance with the 
Standing Orders. More particularly, attention was drawn 
to the exclusion of the clause as to the liability of the 
company for a nuisance caused by it in the carrying out 
of the undertaking. On these grounds the Bill was 
rejected, but it may interest electrical engineers to know 
that there is a rival company asking for powers over the 
same area, and that their Bill has yet to be considered by 
the examiners. 

Automobile Tests.—Last year, it will be remembered, 
the Automobile Club carried out some extensive trials on 
the endurance of motor vehicles, which embraced a 
thousand-mile run up into Scotland and back. The 
different classes of cars which took part in the test were 
exhibited at some of the more important towns and cities 
en route. We now hear from New York that the American 
Automobile Club have made arrangements for a similar 
endurance test, and, following the example of England, the 
run is to be made the occasion of a travelling exhibition. 
An average of 100 miles or more a day is counted on. A 
prize fund of over £600 has been established, and awards 
will be made on these grounds: (1) vehicles making feweat 
stops em route; (2) vehicles carrying greatest weight in 
passengers in proportion to their own weight ; (3) vehicles 
requiring least repairs and maintaining an average speed of 
from 12 to 15 miles an hour. 


Smart Substitution ef Steam by Electric 
Power.—To the Kidderminster District Electric Lighting 
and Traction Company is due the credit of carrying out a 
smart piece of work in the replacing of steam by electric 
power at short notice. It arose out of a breakdown which 
occurred to an engine at the premises of Messrs. Charles 
Harrison and Sona, Limited, of that town, owing to the 
main beam, crankshaft, and connecting rod smashing. The 
electric company came to the rescue, and in less than two 
days they had everything completed for working the mill 
by electricity. The necessary foundations for the motors 
were put in, and a quarter of a mile of cable laid in the time 
stated. A delay of only 18 working hours thus occurred before 
work at the mill was resumed, whereas in the ordinary 
course, it is stated, it would have taken from four to five 
weeks to obtain the necessary parts and repair the damaged 
engine. 

Electric Light Aocounts.—The requirement of the 
Board of Trade that all electric light undertakings shall 
publish each year accounts which have been audited by an 
inspector of the Board of Trade has done much to bring 
central-station work in this country up to date. It has 
resulted in a great competition between the various engl- 
neers in charge of electric lighting and power stations for 
the honourable position of having the lowest coste for 
generation and the lowest losses in distribution. We notice 
that at the recent meeting.of the North-Western Electrical 
Association of America the question was raised as to 
whether it would be advisable for all electric supply under- 
tekings in that country also to publish each year their 
accounts. The one reason for the movement is that in 
certain towns the undertakings are asked to pay income 
tax, and proposals have been made recently to increase this 
tax, which up to the present is assessed on the gross income 
of the supply stations. It was rightly urged at the meeting 
that if the full accounts were given, so that the expense 
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were known as well as the income, the companies would 
receive rather more fair consideration at the hands of the 
municipal authorities. We believe that any company which 
supplies this public commodity has everything to gain and 
nothing to lose by a clear statement of its accounts. 

The Liverpool Accident.—The recent snowstorm 
causing a breakage of telephone wires at Liverpool, these 
came into contact with the trolley wire of the tramways, 
and several fatalities occurred. We will not enter into any 
description of the agonising scenes, but would suggest to 
the careful consideration of the various engineers interested 
in tramway and telephone work whether the present system 
of guard wire is really of practical service. It would 
seem to the ordinary mind that while a trolley guard, 
upon the face of it, is more or less useless, a guard 
to the telephone wires might be made effectual. We 
presume a guard is to prevent contact, and thus to 
prevent a circuit being made through the telephone wires. 
The system adopted is, we know, countenanced in high 
places, but it is not sound in principle nor is it safe in 
practice, and has been adopted because it is cheaper than 
a properly-designed guard, and has been called a due pre- 
caution to prevent accidents.. The problem is how to prevent 
a curling wire or curling wires coming into contact with a 
live. trolley wire, and the present system fails to satis- 
factorily solve the problem. 

Induction Phenomena. — The Elektrotechnische 
Zeitschrift gives a summary of an article contributed by 
К. R. Johnson to Annalen d. Physik, in which the author 
discusses the electrolytical phenomena which occur in the 
secondary circuit of а Ruhmkorff coil, with special 
reference to the well-known fact that upon switching a 
voltameter into the secondary cireuit of & Ruhmkorff 
coll oxyhydrogen gas appears on each electrode. From 
this it has been concluded hitherto that the first impulse 
of current generates oxygen on the one and hydrogen on 
the other electrode, while the second opposite directed 
current impulse reverses the action. By using electrodes of 
platinum wire encased in glass, except at the extremities, 
the author observed that although gas bubbles ascended 
upon interrupting the circuit from both electrodes, no 
generation of gas took place, on the other hand, when 
closing the circuit. He therefore concludes that the 
electrolytic decomposition of the water arose solely from 
the wave motion of the breaking current, and that the 
making current produced no chemical decomposition, or, 
at any rate, to no immediately apparent extent. Experi- 
ments with a Ruhmkorff coll, the condenser of which had 
a variable capacity (from 0:58 to 2:56 microfarads), showed 
that the volume of gas generated in unit time is inversely 
proportional to the square root of the capacity. 

Electricians of the Nineteenth Oentury.—The 
editors of the Electrical World have invited a vote upon 
the question of the 25 most distinguished men in electrical 
science and invention during the nineteenth century. Three 
distinct lists were issued. The first papers were sent to 
25 professors of electrical engineering in the States. The 
names in the following list are those which received the 
most votes pro rata: Faraday, Kelvin, Maxwell, Edison, 
Henry, Hertz, E. Thomson, Bell, Morse, Ampére, Siemens, 
Davy, Helmholtz, Ohm, Tesla, Hopkinson, Brush, Oersted, 
Ferraris, Gramme, Planté, Steinmetz, Joule, Sprague, 
Weber. Two hundred and seventy-seven members of the 
American Institution of Electrical Engineers were also 
asked their opinion upon the same subject. The first three 
names on this list were Faraday, Kelvin, and Edison, while 
Maxwell’s name appeared ninth on the list. Amongst the 
other 25 the names of Wheatstone, Róntgen, and Marconi 
are introduced, replacing three of the names in the pro- 
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fessional ballot list. Twenty-five other prominent members 
of the institution other than those who returned the first 
list were also asked for their opinion, and again Faraday 
heads the list with the highest number of votes, while 
Maxwell and Kelvin are the second and third in order 
respectively. "What particularly strikes one in looking 
through these names is the cosmopolitan character of the 
collection. 

“The Street Railway Review."—The issue of this 
Chicago contemporary for Jan. 16 is the tenth anniversary 
number, In ita number of articles are given to show the 
progress that has been made in electric tramways and 
railway work during the past 10 years. The illustrations 
in these résumées are exceedingly interesting. We have 
open before us now the review which deals with the power 
stations. It will be remembered that in America the 
practice of connecting up machines by means of belts was 
carried to an extent undreamt of on this side of the 
Atlantic, where we had the advantage of high-speed engines 
even in the earlier days of electric lighting work. The 
illustrations, therefore, of the power works established in 
1891 in the States show long lines of small engines con- 
nected up by belts to individual dynamos or else complicated 
arrangements of belts and countershafting. In the case of 
the Boston West End Street Railway station in 1891 the 
whole of this countershafting was placed under the floor of 
the dynamo-room, the belts driving upwards through the 
floor to the dynamos. From the illustrations it would 
seem also that a most extensive system of jockey belts was 
used to guide and deflect the belts between the engine and 
the oountershaft. Other articles in this issue dsal with the 
dynamos used in tramway working, in which one is struck 
by the enormous incresse in size in units which has been 
made, while the design in tramway motors has been com- 
pletely revolutionised in the last 10 years. | 


Institution of Junior Engineers.—The first of the 
series of six lectures on Works Management” arranged 
by this institution was delivered at the Westminster Palace 
Hotel on Tuesday evening by Mr. A. H. Barker, Wh. Se., 
when a large number of members attended. The chairman, 
Mr. Percival Marshall, in openiug the proceedings, referred 
to the opportunities which those present would have in the 
discussion at the close of each lecture for obtaining special 
information bearing on their own particular work. The 
lecturer's introductory remarks deslt with the general 
state of organisation in this country, with special applica- 
tion to engineering firms. The causes of our present 
position in the market questions of experience, and selling 
power of products were then treated. The lecturer then 
proceeded to emphasise the best method for dissection of 
orders, and of providing continuous work for operatives. 
An analysis of the number of employés in different shops 
and of machines used followed, with prices of equipment. 
Some valuable curves were exhibited showing the relative 
cost in each case of machine tools, fitters’ tools, etc. The 
questions of buildings, driving power, electrical versus 
mechanical driving were considered, and the lecture 
concluded with some figures relating to the determination 
of various particulars in connection with the size of steam 
engines and boilers. Mr. Barker supplemented the lecture 
by further information in reply to questions put to him. 
The next lecture takes place on Wednesday, Feb. 20. 

Tramway Bills: Important Decision. — An 
important point to tramway undertakings as to the true 
construction of Standing Order No. 10 was decided by the 
Examiners of Private Bills at the House of Commons last 
Friday. This order provides for the notice necessary to 
be given with regard to new tramways, and the question 
was whether it applied to tramways already existing, but 
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which it was proposed to convert to electric traction. It 


was stated by the agent representing the Birmingham 
Tramways Bill that if the order were construed as applying 
to such cases, it would mean an additional expenditure to 


the promoters of some £4,000 or $5,000. This being the 


state of things, it is pleasing to note that the decision of 
the examiners is that Standing Order No. 10 does 
not apply to tramways which it is proposed to 
electrify.” In the words of Mr. Campion, who gave 
the decision of the examineras when the clause of the 
Standing Order was drawn up, electricity was not con- 
templated, and in that way the difficulty had arisen. If 


anything further ought to be done for the protection of 
the public, it should be done by an amendment of the 
Standing Order. The following Bills have also passed the 
examiners: the Bradford Corporation Improvements (includ- 
ing a tramway scheme) ; West Cumberland Electric Tram- 
ways; South Lancashire Tramways; Bexley Tramways; Scar- 
borough Electric Tramways; London County Council 
(Tramways and Street Widening) ; Tyneside Tramways and 
Tramroads ; Chester Corporation Tramways ; and Wigan 
Corporation Tramways. 


The Auer Mantle.—Some interesting particulars of 
experiments relating to the theory of the Auer light have 
been communicated by Messrs. W. Nernst and E. Bose to 
the Physik. Ztschr., These experiments proved that the 
mass of the Auer mantel did not, as Bunte thought he 
had discovered, increase the emissivity, but that a selective 
emission took place. It was shown that an Auer mantle 
behaved almost normally in the yellow and the violet 


portion of the spectrum, but possessed much weaker 


emissivity in the red than would obtain for a black 
body, which yielded the same emission in the yellow to the 
violet portion of the spectrum. It was further ascertained 
by measuring the emissivity for equal temperatures obtained 
in the one case by means of a flame, and in the other by 
an electric current, that the emission is quite independent 
of the source of the heat. It therefore follows that it is 
not any special catalytic action of the Auer mantle 
to which the high economy of the Auer light is 
due, as has been generally accepted. Since the experi- 
ments have proved the radiation from rare earths to 
be pure heat radiation, an acceptable theory of the high 
efficiency of the Auer mantle may be constructed on the 
basis of the selective emission of the materials composing 
the Auer mantle. As the material composing the Auer 
mantle radiates very little red light, and, moreover, few 
ultra-red rays owing to the descending tendency of the 
curve, hence yields little energy just in that part of the 
spectrum in which the maximum omission of heat usually 
takes place, the mantle is consequently enabled to absorb 
the full heat of the gas flame, and thereby to radiate a 
relatively large volume of light. 

A New Lamp-Hour Meter. — We notice the 
Allgemeine Elektricitate - Gesellschaft have introduced a 
new meter for recording the number of hours during 
which a lamp or group of lamps connected to either of 
its cireuits may burn. The meter is intended for use 
principally in connection with small installations, where 
the provision of a watt-hour meter would be relatively 
extravagant. The meter is constructed for three or 
five circuits, the recording systems in connection 
with which are served by clockwork in such a 
manner that the time during which a circuit may 
be switched in is recorded independently, The 
central system of .clockwork common to the several 
recorders is arranged to work at a certain uniform speed 
for a total of 250 hours. This clockwork actuates a 
driving wheel, with which are arranged concentrically the 
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wheels connecting the respective circuit recorders. The 
action of switching in a circuit serves at the same time to 
couple up its respective recording system with the 
common driving wheel. When all the circuits are 
switched out, the clockwork stops automatically, but 
the switching in of a single lamp or circuit suffices 
to again set it in motion, and simultaneously the 
recorder belonging to the circuit. The arrangement is 
certainly ingenious, but the several sources of error attach- 
ing to it tend to confine its utility within very restricted 
limits. Perhaps the principal disadvantage eonsista in that 
lamps of higher candle-power than those acknowledged 
might be substituted with impunity, the recorders remain- 
ing quite insensible to the change ; or, again, lamps of low 
efficiency might be used with equal freedom from detection. 


Iron Losses.—A long illustrated article, entitled 
" The Dependence of Iron Losses on the Carve Form,“ is 
contributed by Dr. Gustav Benischke to the columns of 
our contemporary the Elektrotechnische Zeitschrift, in which 
the author comes to the conclusion that the hysteresis 
coefficient 7 is for varylng magnetisations not only depen- 
dent on the value of the magnetic induction, but also on 
the form of the curve. He points out that the more 
peaked the. curve representing the lines of force the 
smaller proportionally will be the loss due to hysteresis, 
whence it follows there is magnetic retardation. Further, 
the usual rule for the iron loss, 

А =n n Bl + B n? B?, 
serves only for approximate estimates, but with increasing 
aecuracy accordingly as the loss due to eddy currents is 
smaller. However, the values given for the coefficient y 
may be regarded as perfectly correct for testing samples 
of iron when unit bases are employed for the measure- 
ments. When taken as absolute, these values—at any 
rate, for 0:5mm. plate—are more reliable for comparing 
a sample of iron than the values obtained by means of 
yoke methods, because with the latter the shavings used 
for the test are too much changed by the shaping which 
they undergo to fit them to the apparatus in question to 
allow of a reliable idea being formed as to the orginal con- 
dition of the sample from which they were taken. The errors 
arising from this source exceed the limit of error holding 
for the wattmeter method, provided the measurements be 
taken between 35 and 55 periods. The coefficient H for 
the eddy currents may be represented with approximate 
accuracy by the equation 
В —15:8 d?o (1 -a т), 

wherein d represents the thickness of the plate, т the 
temperature, @ the coefficient of temperature, and c the 
vertical factor of the potential curve. 


Progress in Electric Heaters. — Mr. James F. 
McElroy has а good article in the Street Railway Review 
on the progress made during the past 10 years in the 
art of electric heating. This use of electricity, he holds, 
has outstripped the advances made in almost all others, 
seeing that the art of electric heating, as it exists to-day, 
has been created and brought to its present state of 
development entirely within the last 10 years. The 
earliest heaters used a small amount of fine platinum 
wire, which was run at incandescence, while regulation 
of temperature, 30 far as it was attempted, was accom- 
plished by raising the temperature of the wire itself. At 
the present day, however, the practice is to use a very 
large quantity of coarse wire, and run it at a lower 
temperature, not over 400deg. or 430deg. F. A maximum 
temperature for the wire is set, and the quantity of heat 
is increased by supplementing the amount of wire surface 
giving off heat. The first electric heaters used on electric 
cars were constructed by embedding a fine platinum wire 


184 THE ELECTRICAL ENGINEER, FEBRUARY 8, 1901. 


in powdered heat-insulating material, which was enclosed 
in a cavity between two castings. The air was thereby 
excluded from contact with the wire, and thus the wire 
could be raised to a higher incandescence than was possible 
with the wire exposed to the action of the air. This con- 
struction, however, prevented the escape of heat from the 
wire, and, in consequence, the temperature was raised to 
such a point that the wire was soon destroyed. In the 
modern electric heaters the wire is exposed freely to the 
circulation of air currente, and every part of the wire is in 
direct contact with the moving current of air. Thus the 
heat generated in the wire is carried by the air current 
into the space required to be heated. The greatest free- 
dom is therefore obtained, and the temperature of the wire 
is kept down to a point where the life of the wire is not 
affected. In the last 10 years the wire has been placed 
upon its insulated support in such a manner that the 
expansion and contraction of the wire is fully provided for. 
The cost of current is now at such a low figure that it is 
cheaper to heat cars with electricity than with stoves, and 
the writes states that electric heaters are almost universally 
adopted in America, and in many of the cities abroad. 


Illumination.—The nineteenth article by Dr. Louis 
Bell on the elements of illumination contributed to the 
Electrical World refers to the Nernst lamp, in the descrip- 
tion of which little information is added to that already 
published. The most interesting part of this article, how- 
ever, is that which deals with vacuum-tabe lighting. In 
spite of the great success which has been claimed by various 
inventors for their systeme of vacuum-tube lighting, Dr. 
Louis Bell concludes that the brightness of the original 
vacuum tube is apt to be greatly overestimated as it is 
seen in a loom. He adds that an ordinary tallow candle 
will make а pretty bright vacuum tube loom like a 
wisp of fog. This low intrinsic brilliancy is only objec- 
tionable because it would mean that а very large number 
of small tubes would be required in order to give 
a satisfactory illumination. Large tubes are likely not 
to be so successful, as the light is usually unsteady. 
The bluish hue of the light would, in the author's opinion, 
bave to be rectified by introducing suitable gaseous 
mixtures into the tube. Measurements of the light pro- 
duced by these vacuum tubes show that a much larger pro- 
portion of the radient energy is light than is the case with 
the ordinary incandescent lamp. In fact, the vacuum tubes 
are from five to six times better than the incandescent 
lamps in this respect. If, however, the tubes are forced 
up to anything like а good brilliancy, considerable heating 
takes place, which decreases the officiency, as more heat 
rays are emitted. Dr. Bell then goes on to describe 
experiments made on the light which is given from insects. 
He shows, for instance, that Prof.S. P. Langley, experi- 
menting with a West Indian species of firefly (Pyro- 
phorus Nostilucus), was able to obtain a good spectrum to 
compare with solar light. He found that this light from the 
firefly was much richer in greens and yellows than sunlight. 
The maximum intensity was very near the beginning of the 
clear green, and this light only extended a little way into 
the red and blue regions of the solar spectrum. For equal 
light he found that this firefly only expended about one 
four-hundredth of the energy required by а candle or gas 
flame. It would appear from this that the consumption 
of energy is about one-fifth of a watt per candle, which is 
from 18 to 20 times better than the efficiency of an inean- 
descent lamp, and five times better than ап arc lamp. The 
light-giving process in this firefly is apparently the slow 
oxidation of some substance produced by it. The problem 
for the future is to construct this substance in the labora- 
tory, and to combine it with a phosphorescent substance 
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which would give the light more brilliancy in red and blue 
rays. As Dr. Lonis Bell states in conclusion, there is 
ample scope for experiment and investigation in this 
direction. 

The Heilmann Locometive.—The Electrical World, 
in calling attention to an article in ita columns in the issue 
of Jan. 12, makes the following caustic remarks on this 
historic locomotive. In view of the large claims which 
were made at one time for this locomotive, but with 
which we never concurred, we think it interesting to give 
the editorial expression of opinion, which, like the moral 
story, has a sting in the tail: We have never been able 
to see what conceivable excuse for material existence is to 
be assigned to that composite oddity, the Heilmann loco- 
motive. In our early youth some aggressive and doubtless 
well-minded temperance soclety scattered broadcast a tear- 
fully and wonderfally coloured lithograph entitled ‘The 
Black Valley Railroad.’ We can see it as if it were but 
yesterday, a long, sinuous line, running from the fair fields 
of grace in the upper left-hand corner, down through 
Tippletown and Sotville, by Drankard’s Gulch and Devil's 
Home, to the ulterior suburbs of Sheol in the lower 
right-hand corner. It had trains as many as the heart 
of manager could wish, all fitted up with café cars, faro 
cars, and pool-for-drinks cars, and none ever ran back, 
which must have called for an unconscionable amount of 
costly rolling stock. And around about the picture ran 
an alluring fringe of drunkards’ stomachs in progressive 
stages of dilapidation. But its chief glory was in the 
locomotives—long-wheeled dragons, with firemen amply 
horned and tailed. And since those days of childhood we 
have never seen a locomotive so soul satisfying save the 
Heilmann. A whole power station per train to save the 
shock of reciprocating parts seems needless at best, and 
when one considers the neceesary loss of energy incurred 
in so operating, the wonder is not that it has failed of 
extensive use, but that any human being should ever have 
thought of such a contraption. And in the present state 
of affairs, if one really means to try for transcendental 
speeds, what is the matter with the steam-turbine! We 
are far from crying down our own wares, but an eight- 
wheeled locomotive with a 400-h.p. or 500-h.p. steam- 
turbine on each axle would make speed at a rate that 
would make even an electric motor bend to its work to 
keep within sight. Moreover, there is good reason to think 
that the turbines would not only beat the present loco- 
motive considerably in point of efficiency, but in the matter 
of cost of operation would push electrically transmitted 
power quite as hard as would be comfortable. Engineers 
who are familiar with the modern developments of steam- 
turbines would do well to sit down and think this matter 
solemnly over.” 


The Late Dr. Elisha Gray.—We regret to note 
that Dr. Elisha Gray died on the 21st ult. at Newtonville, 
Mass., at the age of 66. In the early days of electrical 
engineering Dr. Elisha Gray did much pioneering work, 
and in one in particular—i.e., the invention of the tele- 
phone—he has strong claims to the honour of being the 
original inventor. It was on Feb. 14, 1876, that he filed 
the caveat at Washington in which the principles of the 
telephone were described. Prof. A. Graham Bell, however, 
was granted a broad patent for the telephone on March 5 
of the same year. We regret to say that there has been 
& fierce controversy in the States between these two dis- 
coverers, it being alleged that the information in Prof. 
Gray's caveat was divulged by one of the Government 
officials to Prof. Bell. Affidavits from the man who was 
sald to have divulged the information were obtained 
by both sides, with the result chiefly of damaging 
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this man's character as a reliable witness, and the 
question as to who was really entitled to the pecuniary 
reward from the invention of the telephone can hardly 
now be settled. The late Dr. Elisha Gray has done, how- 
ever, good work in other departments, and was recently 
experimenting with a system of signalling at sea by means 
of bells. In fact, it was in connection with experiments 
on this marine signalling that he caught the chill which 
resulted in his death. As recently announced in these 
columns, he succeeded in transmitting signals over 12 miles 
through water. Telephones were used to receive the 
mechanical vibrations caused in the water. The late 
scientist was asked by the Electrical World to give 
his vote for the leading nineteenth-century electricians, 
and replied in the following characteristic way: “I 
should place Faraday first, especially for his discovery 
of magneto-electricity ; Henry second, because he made 
the work of Morse possible; Morse third, not so much 
as an inventor, but as a promoter of what has proven to 
be one of the greatest civilising agencies of the nineteenth 
century ; Lord Kelvin, because of his service to the science 
and to the world, especially in making ocean telegraphy a 
success; Helmholtz, not so much for his contributions to 
electrical as to sciense in general, especially his researches 
in acoustics, which were of such value in leading up to the 
discovery of the underlying principles of the telephone, a 
discovery which in its resulta for civilisation was the greatest 
one of the nineteenth century. It was a discovery rather 
than invention, as almost any kind of an electromagnetic 
instrument would talk when once the fundamental principle 
was announced. This is why there were so many claimants. 
Every inventor went to his scrap heap, and some of them 
found apparatus that could be made to talk now that they 
had been taught how.” 


The Albany and Hudson Railway and Power 
Company.— We notice in the Street Railway Review a 
deseription of the above company, which last year opened 
an electric railway between Albany and Hudson, a distance 
of 36 miles. The line is constructed along a private right 
of way in order to be able to use high speeds. In conse- 
quence of this private way a third-rail system of distribu- 
tion was adopted. The franchise of the company includes 
the local lines in the town of Hudson, and traffic arrange- 
ments have also been made for the connecting up of the 
street, tramways in Albany. The power required for 
driving the railway is obtained from water at a point 
10 miles from Hudson. Here an available head of 
106ft. has been obtained with an average flow of 
water capable of developing some 2,600 h.p. In the 
power station three kinds of generators are provided. 
The first class аге 12,000 - volt, 25 - cycle, three- 
phase machines used for supplying the long - distance 
transmission system for the railway working, and for the 
supply of power to either of the towns in question, or to 
places along the route. The next type of machine are 
2,200-volt, 60-cycle, single-phase alternators, used to 
supply electric light in Hudson and the neighbouring 
town of Reusselaer. The other class of dynamos are 
600-volt direct-current machines, which are connected on 
to the third rail at the point nearest the power station in 
order to avoid the use of rotary transformers in this station. 
The sub-stations for the railway are situate at Hudson, 
eight miles south of the power station, and at two points, 
11 and 23 miles respectively, north of the power station. A 
fourth sub-station at Reusselaer is also to be constructed 
shortly. 1а these sub-stations transformers for reducing 
the voltage and rotary converters for converting the three- 
phase currents into diract currents are placed. Where 
farm roads cross the line, the third rail is discontinued 


and connestion made between the ends by means of an 
underground cable. The third rail, which is of steel, is 
supported on blocks of treated wood, which rest on the 
end of the ties under the practice recommended by the 
General Electric Company. The ordinary customary speed 
of the cars along this line is 51 miles per hour, but it is 
expected that they will reach 60 miles per hour on certain 
sections. We are surprised to hear, in view of this, that 
the regular time for the journey of 36 miles is 14 hours. 
This is due, however, to the fact that the cars stop at a 
number of stations along the road. The fare for the whole 
distance is 2s. 4d. We understand thai up to the present 
single cars are being run for all passenger traffic, but that 
the company has ordered two 47-ton electric locomotives 
from the General Electric Company, which will be used for 
the goods traffic. The gauge of the line is the same as that 
of the steam railways in tho vicinity. 


Electrical Power Distribution at - Butte, 
Montana. — Mr. J. R. Oravath contributes to the 
Electrical World & well-illustrated description of a trans- 
raission plant organised in order to supply Batte by the 
Montana Power Distribution Company. This company 
owns the water rights on the Big Hole River, 20 miles 
away from the town, and has erected a transmission line 
to connect the two places. The transmission is at 16,000 
volte, and the supply has now been given over a full year. 
There has been only one interruption in the supply, which 
was due to blasting near the pole-line, in consequence of 
which а rock was projected against the wires, causing them 
to break. As the power is used for driving large motors 
over fluctuating loads, the output fluctuates considerably 
from time to time. The engineer of the station, Mr. 
Hebgen, has provided heavy flywheels on the turbines, 
and by this mesns keeps down all hunting, in spite of 
these extreme fluctuations. The turbines are governed by 
Lombard waterwheel governors, which are said to work 
exceedingly well with the assistance of these heavy fiy- 
wheels. One point of interest is that the engineer has 
provided no automatic cut-outs or fuses, either in the 
generator circuits or on the high-voltage lines. He con- 
siders that there is less likelihood of interruption to the 
system and of danger to the plant by having absolutely no 
fuses. Apparatus is provided, however, which suddenly 
opens the main circuit. In consequence of this, it is 
necessary that the generators shall be able to provide 
the current in case of a short-circuit, and this they are 
able to do. The energy power factor on this system for 
24 hours is 87 per cent. Few plants of this kind have an 
accurate record of what their power factor is, and as this 
figure is not a guess, but is the result of actual tests by an 
interesting method, it is of value. The method uf deter- 
mining the power factor is this: The plant is operated in 
the ordinary way, and the ammeter and voltmetei readings 
are taken to give the apparent watts. Then one of the 
generators at the power-house is started up and .un asa 
synchronous motor. The field of this motor is over-excited 
so as to give a leading current. The effect of this is to 
overcome induction and bring the power factor up toward 
unity. The excitation is increased until the power factor 
is unlty, which is indicated by the ammeter reaching ite 
lowest position, on a given load. The observed warts will 
then be the true watts, and can be compared wich the 
previous reading. At present writing, when the luad is 
not too heavy to spare one generator, one generator із run 
as а synchronous motor with heavily excited field ou pur- 
pose to bring the power factor near to unity. In this way 
the one idle generator at the power-house takes care of 
part of the idle current on the system, and the other 
generators are run fully loaded on usefal current. 


188 THE ELEOTRÍCAL ENGINEER, FEBRUARY 8, 1901 


. of the electric light, especially as several of the large 
AAA engineering works above . have private electrical 
T installations of very considerable extent. 


The burgh of Motherwell is situated about 12 miles from | As long ago as 1892 the question of electric lighting was 
Glasgow, and is one of an important group of towns which | first mooted in the Town Council, and a committee was 
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Fic. 1.—Block Plan of Station Buildings, Motherwell. 


lies in the heart of the Lanarkshire coal district. It is | then formed, having for its convener Bailie Daniel Jack 
essentially a manufacturing town, having, either in the | who from that time to the present has taken an active 
town itself or close to it, extensive iron and steel works | interest in the eleetrio lighting movement, and who still 
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SECTION ON LINE AB 
Fig, 2,—Section of Station Bulldinge, Motherwell. 


and large engineering works manufacturing chiefly roofs, | acts as convener of the Special Electric Lighting Committee 
bridges, and cranes. It is, therefore, not surprising that a | of the Town Council. In 1892, or shortly after that date, 
community so closely connected with engineering should be | a report was obtained from a Glasgow expert, but no 
quick to realise tho advantages to be gained by the adoption | definite steps were taken until 1895, when a provisional 
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order was obtained, and in 1898 the Council appointed 
Dr. А. B. W. Kennedy as their consulting engineer. Dr. 
Kennedy prepared a report on a low-tension continuous- 
current scheme, rovs an estimated expenditure of 
about £24,000. This scheme has been practically com- 
pleted on the lines of Dr. Kennedy's report, the amount 
expended on the or! scheme having almost coincided 
with the above estimate. Owing, however, to the brisk 
demand for current even at the start of the undertaking, 
additional cables have been laid down, bringing the 
pee up to date to close on £50,000. 

e station buildings (for block plan and section see Figs. 
1 and 2) occupy a fairly central position to the south of the 
town, and have the advantage of being only about 100 
yards from a coal pit, so that coal is procured on very 
favourable terms. ө buildings are of brick, and their 
general design and арага reflect credit upon the 
architect, Mr. James Oowile, of Motherwell. The boiler- 
room is sunk below the ground level about 10ft., and the 
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feed-water heater into the boilers. Duplicate steam and 
water connections are connected to each feed pump. The 
main steam-piping is arranged on a modified ring system. 
The steam-pipes are of welded steel, with flanges screwed 
and brazed, and all piping under steam is eovered with 
magnesia sectional lagging. The pipe connections are 
shown in Fig. 1. 

Leaving the boiler-house, the engine-room is the next 
feature of interest. It is а lofty, well.ventilated room, 
lined all round, except on the “extension” end, with white 
glazed brick, and is traversed by a 10-ton hand-power 
crane made by Mossrs. Marshall, Fleming, and Jack, of 
Motherwell. ere are at present installed two 61-kw. 


steam-driven sets, also two 24-kw. balancers and a booster 
set, consisting of two boosters having an output of 40 
amperes at 60 volts, driven by a motor to work off the 
460-volt bus bars. All the generators are by Mavor and 
Coulson, Glasgow, the two larger machines Беша 

2 


direct- 
coupled to engines of the Willans and Robinson 2 G/s size, 


f : 


t 
[] 
e = i 
— В > & 
ҶТ 
EST 3 
Qi 
— 4 
p] Ф297 Fesa E» 
5 = 0 
122 F 1 
- 7. 497° S | 
Baers Cvwow&TER à i 
{ 
4T Te i 
C» ' 
—— Mà | 
"i 
= | 
+. | 
і 
| | 
| | i 
«ЫН est pa T> 7| 
a i | 
e ЖЕРЕ ИЧЕ, ³ AA A VORNAME = 1 — EP ee ыз LE 6, 
i oe, | $ fy n i 
„ 
! i r CLEARANCE Pues 
For 4 Boars 
| , - - (ex YO} — - 
o " ipsus È N 
! de P . „бй. ` ib 7. cas 
1 1 FTC y > оу 
boa = E x STEAM Mer FLANGE EXHAUST FLANGE 
i i Н : 
і і ! ; 
i W^ 
! & ESI 
nm SR 
СИ 8 8 
х + * 3 E 
vj | ‘>: 
1 | 1 ig 
t i { : . 
2 dE S 
[| [] ! і І ] i 
aM NE E - {С мд 1 
11 1 — 
; 1 zd l 
Gunes. fees - - : ! 
rt а Я t ГА | l, 
oti EG c gt e 0 847 C78 |. 
' ү p ! 
d NN *. o! He 


Fias. 8, 4, AND 5.—Plan, Elevation, and End Elevation o 61-kw. Set, Motherwell. 


coal is tipped from the wagons directly through openings in 
the front wall of the boiler-house on to the storage space 
in front of the boilers. These latter are two in number, 
of the Lancashire type, 28ft. long by 8ft. in diameter. 
They were built by Mr. George Sinclair, of Leith, 
in accordance with Dr. Kennedy’s speeification. Each 
has two internal furnaces of 3ft. Zin. diameter, 
reduced to 2ft. 910. at the back of the boiler; also a 
steam drum having a diameter of 2ft. and a length of 8ft. 
The working pressure ія 160lb. per square inch, and a test 
ressure of 27510. was applied with the boilers in position. 
he boilers are fed by two direct-acting vertical-pattern 
feed pumps, made by Messrs. J. H. Carruthers and Co, 
Glasgow, each of which is capable of delivering 1,400 
lons per hour against the boiler pressure of 160lb. The 
eed water is obtained from the Corporation supply mains, 
and is first led into а Jarge cast-iron tank fixed outside the 
boiler-house. All the drains from the steam and exhaust 
piping and from the engines are led into this tank, and the 
feed water is pumped through a Royle's exhaust-steam 


having two cranks, and capable of indicating 100 h.p. when 
running at 460 revolutions per minute with a steam 
pressure of 150lb. at the engine stop-valve, while the 
smaller machines are coupled to engines of the same firm's 
2 E size, indicating 40 h.p. when running at а speed of 
520 revolutions per minute with the same steam pressure. 
Elevations and a plan of one of tho 61-kw. sets are shown 
in Figs. 3, 4, and 5. The generators are of the multipolar 
continuous-current shunt-wound type, the larger machines 
being wound to yleld 197 amperes each at a potential of 
from 480 to 520 volte, with a variation of speed not 
exceeding 5 per cent., while the two smaller or cing 
machines have each an output of 100 amperes at from 
230 to 260 volts terminal potential. A es armature 
is provided for each size of machine. There is also 
an armature supplied for the balancing sets to enable 
them to be run across the 460-volt Hus bars if required. 
To facilitate this, a double-pole throw-over switch is 

rovided on the magnets to enable the shunt windings to 

e connected in series or parallel, the windings beiug con- 
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nected in parallel for running on the 230-volt circuit and 
in serles when required to run across the 460-volt bars. 
The shunt-regulating resistances are placed under che 
switchboard gallery, the regulation being effected by means 
of sliding switches erected on the handrail in front of the 
switchboard platform. The booster set, it should be men- 
tioned, was supplied by Messrs. Thos. Parker, Limited. 
Each of the above machines has a Ferranti meter in circuit, 
these being mounted on the front of the switchboard 
platform, together with a main two-pole fuse for each 
machine. 

The switchboard was supplied by Messrs. Lowdon Bros. 
and Co., of Dundee, and is of Dr. Kennedy’s standard 
design, ite connections being shown in Fig. 6. The 
measuring instruments are of the Kelvin type, the 
ammeters being of the sector pattern. Double bus bars 
are fixed. on the back of the board, and arrangements 
are made for plugging any feeder to any generator 
direct to the battery, or to the bus bars for 
parallel Working. The boosters are capable of being 
plugged on to the battery charging circuit, meter-testin 
elreuit, or special “ milking " circuit for the cells. Each o 
the main generators has a maximum and minimum auto- 
matic cut-out provided for it; there are at present four 
feeder circuits. The switchboard is equipped with two of 
Dr. Kennedy’s special battery regulating switches, the 
action of which has aiready been described in detail in 

these columns. The battery is divided into two sections 


DIAGRAM OF CONNECTIONS 
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which are to be used for milking any cell which may be 
out of order. 

One of the most striking features of the station is only 
soon on reaching the space underneath the switch platform 
and engine-room. The easy means of aecess to the connec- 
tions under the switchboard and to the exhaust piping is 
at once apparent. The feeders and pilot connections are 
led in from the street in ily age tunnel, which enters a 
large chamber direct] r the switch platform. All 
connections and ting resistances are in sight and 
easily accessible, as aleo are the main and shunt eonnec- 
tions from the generators and boosters, which are supported 
on insulators fixed to the concrete floor of the engine-room. 
It is possible to walk upright all round the foundations of 
the engines, and the repair of any jointe in the exhaast, 
drain, and water piping will be rendered a simple matter 
by their accessible panon 

The cables were laid by Callender’s Cable and Construc- 
tion Company, Limited, and are of their well-known bitu- 


menised fibrous , lead-covered, armoured, and laid 
direct in the und. Three of the four feeders are con- 
centric, while the fourth is triple, the third wire acting as 


the return middle wire to the station. The distributors 
are triple concentric. The public lighting at present con- 
siste of 30 arc lamps, but it is intended to add to these 
about 500 incandescent lamps of 32 cp: for lighting the 
less important streets of the burgh. The arc Yide 
were supplied by Messrs. McDowall, Steven, and Co., of 


- = 


rr 


g” 


(one for the positive and one for the negative side of the 
three-wire system) of 120 cells each, and is of the Elec- 
trical Power Storage Company's well-known K. W. S. type. 
The battery is capable of maintaining a discharge rate of 
40 amperes for five hours, or 60 amperes for three hours. 
The cells are contained in glass boxes, and are arranged in 
double tiers on wooden stands. It may be added that the 
approximate weight of each cell complete with acid is 
1951, The connections between the different sections of 
the battery and from the regulating cells consist of round 
copper rods, painted according to polarity, and led across 
the beams of the cell-room on pen insulators. The rods 
from the regulating cells are led to a point directly behind 
the switchboard, where they are led through the wall into 
the engine-room, and connected to the regulating switches 
by means of short lengths of insulated cable. In circuit 
with each battery is an Aron reversible battery meter, 
which records all the current discharged by the battery, 
but only records 85 per cent. of the charging current, the 
remaining 15 per cent. representing the loss in the battery. 
This proportion of the charging current is shunted by a 
special arrangement in the meter ; thus, in charging to the 
extent of, say, 250 ampere-hours put into the battery, the 
meter only registers 200 ampere-hours, and discharge may 
be continued until the meter registers zero. "This arrange- 
ment will no doubt be very convenient, but the battery 
cannot always be expected to work with а loss of only 
15 per cent., and allowances ought to be made for this in 
the future. At one end of the battery-room is a connection 
for two flexible cables to run the whole length of the room, 


FIG. 6.—Diagram of Switchboard Connections, Motherwell; 


Glasgow, and are of very neat design. At present the 
equivalent of about 2,250 8-с.р. lamps are connected, 
although the station was oniy opened officially on the 25th 
of last month. 

With such a start already made, there is every 
indication that the lamp connection curve will rise at a 
rapid rate, and with such a well-designed station under his . 
charge there is every reason to expect that the energetic 
burgh electrical engineer, Mr. S. E. Britton, will make the 
Motherwell electricity undertaking the success which it 
deserves to be. 


PRACTICAL NOTFS ON ELECTRIC MAINS. 
BY A MAINS ENGINEER. 
(Continued from page 116.) 
4.—Sub-Stations and Sub- Station Gear. 


The following notes are intended to apply principally to 
sub-stations used for the distribution of alternating current, 
transformed from high-pressure feeders to low-pressure dis- 
tributors by the use of static transformers. In a general 
way, however, it will be seen that some of the notes apply 
equally well to sub-stations in use as balancing stations on a 
low-tension network, or as distributing stations where poly- 
phase currents are used to feed and continuous currents to 
distribute. We may include under this heading street-box 
transformers and distributing manholes for both low and high 
tension currents, | 
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А rule of first importenee is that, for whichever purpose 
intended, the sub-station should, if at all possible, be placed 
above ground, as there is a great amount of risk to life and 
gear if the sub-station is below ground, owing to the awkward 
task of getting the gear down and removing it if it breaks 
down. Again, the cost of lowering gear into the ground is 
very high, being about four times the cost of moving it into 
place on the level for labour alone, independent of the risk 
of breakage. Of course, a sub-station underground costs 
very little in the first instance — merely the cost of the 
material and building—while above ground there would be 
the cost of the ground itself, or a yearly rental. But if a 
house were purchased and the lower part were used as а trans- 
former-room, the smaller cost of maintenance would more 
than cover the rental of the part so used, and the upper part 
could be used as stores, or as a dwelling for one of the per- 
manent staff of workmen—such as a foreman—and the rent 
of this part would, therefore, also be returned; so that a 
sub-station above ground could be made a paying investment. 
Sub-stations above ground can also be kept much cleaner and 
drier than those below ground, and can be better and more 
easily ventilated. Ifa house is hired or bought and it has 
a cellar, so much the better, as the getting in of the cables 
will be much more easily accomplished. The ground floor 
wil need to be removed entirely and а floor substituted, 
made of concrete laid on iron joists. Such а floor can be 
easily made by building brickwork piers, on a good founda- 
tion, from the cellar floor to the required height; iron joists, 
of dimensions suitable to the span and the weight to be 


carried, are then to be placed in position, resting on the brick | 


piers. 


Underneath the iron joists, and pressing firmly against | 


them, & wooden ceiling must be constructed of planks, so 


Hd. 10.—Plan and Elevation Iron Wall Bracket. 


thick and so well supported from the floor of the cellar that 
they will not bend perceptibly; the ceiling must touch closely 
all four walls. On the top of the iron joists, which should 
not be more than 3ft. apart, should then be laid a covering 
of coarse mesh wire netting. Cement concrete, made of 
three parts of clean stone to one part of cement, may then 
be shovelled on until sufficient has been laid to cover the iron 
joists by about lin. After this coarse concrete has set for 
one day, a fine surface may be given to the floor by trowelling 
over it a fairly wet plaster made of cement and sifted 
sand, in the proportion of 1 of the former to 2 of the 
latter. Alter the whole mass of the floor has been standing 
for, say, two weeks, the wooden ceiling underneath the iron 
joists can be removed. The brickwork piers, on which the 
iron joists rest, should be tied into the walls of the cellar 
during the process of building them. The walls of the room 
to be used as a transformer-room should be stripped of old 
paper and whitewashed. As it will be necessary to fix gear 
to these walls, irons should be let into them, of such a form 
that vertical or horizontal battens of iron can be fixed to 
them ; these battens in turn carrying the switchboards, etc. 
A glance at Fig. 10 will show a suitable form of iron. If 
the walls are not more than Qin. thick, it would be better to 
pass bolts right through them, having on the outside large 
iron washers. The gear might also be fixed to the walls by 
leading in or cementing in lewis bolts where required. This 
method is not so good as the former, as it does not give so 
much scope for future alterations or extensions. Cables would 
be brought first into the cellar of the house through earthen- 
ware pipes let into the walls, and then passed up through 
the concrete floor through more pipes, which could easily be 
constructed in the floor at the time of making it; and if the 
cables have to cross the cellar ceiling before passing up into 
the transformer-room, they can be cleated to the iron joists. 
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If there is a fireplace in the transformer-room, so much the 
better: it will often come handy for the sweating of cables, 
etc. If the house should have no cellar, the ground floor 
can be removed and the concrete floor laid solid in its place ; 
and if the new floor comes, say, 2ft. below the level of the 
ground outside, the cables can quite easily be introduced, 
doing away with the necessity for a cable trench inside the 
transformer-room, which would be necessary if the new floor 
were on the same level. 

If a site only had been purchased, the sub-station could 
be built to suit any requirements, if carefully thought out 
before building operations were commenced. The ideal house 
for this purpose would, of course, be a detached one. If an 
underground sub-station has been decided upon, care must 
first be exercised in the selection of a suitable place. It 
must, of course, be placed as nearly in the centre of the load 
as possible, but should not be placed, if it can be avoided, 
where it can annoy any shopkeeper or interfere with any 
business As a general rule, it is best to construct a sub- 
station at street corners, and if possible, totally under the 
footway. If it is not possible to get it under the footway, 
the manhole entrance and the top light should be so placed, 


| the main portion of the building being below the road. If 
lit has to be placed altogether under the road, then the 


manhole entrance will have to be of a stronger design, 


‚апа the sub- station must be electrically lighted. An 


underground sub-station can be built of either cast-iron 
plates or brickwork. The latter, however, gives the best 
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results; it will last longer, and is considerably cheaper. It 
can also be built with cement concrete, made and laid in situ, 
but walls made so would give some trouble in the fixing of 
gear, as it would not be at all easy to cut holes in good 
concrete, and irons could not very well be built in place. 
The shape of the sub.station must conform to the ground at 
the disposal of the engineer, but for the Board of Trade 
requirements—viz, 90 kw., this being the maximum output 
allowed from any one sub-station—the floor space should not 
be less than 80 square feet None of this space should be 
taken up by the entrance ladder; this should be placed 
outside the main building, as shown in Fig. 11, &nd need 
not be used as & way for gear, but may be simply large 
enough to allow a man to enter, say, about 2ft, square. 
The entrance for gear should be through an opening left 
in the roof, and normally covered with а light of suitable 
form, such as а Hayward's light, which can be made to any 
size and shape desired. Of course, if the substation is 
situate entirely under the roadway, there will of necessity 
be only one way down for gear and attendants. 

If cast iron is used for the construction, it would have to 
be in the form of plates at least 1lin thick. A flange for 
joining the plates would have to be provided, cast on all 
round the plate, апа machined to enable а watertight joint 
to be formed. The flanges would be turned to the outside 
of the sub-station, so as to leave а flush wall inside. The 
plates when bolted together could advantageously be backed 
with concrete to a thickness of, say, Qin. at least. If the 
sub-station were on the footpath, the roof could be flat with 
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impunity ; but if in the roadway, the roof would need to be 
built in the form of &n arch with brickwork. Perhaps the 
only time when cast iron would be best employed would be 
when building а sub-station or transformer pit in wet clayey 
soil, where also, as sometimes happens, it is impossible to 
drain the pit, owing to the sewer not being at a sufficient 
depth or to the absence of a sewer. Cast iron, then, backed 
with concrete would easily provide a suitable and absolutely 
watertight chamber, not to be procured in any other way in 
some localities If cast iron is employed in the form of a 
flat roof, one or two small girders should be laid across the 
roof, on the outside, projecting, say, 18in. on each side, 
*overed with wire netting and laid with concrete, in the way 
above mentioned. 

If the sub-station is to be built of brickwork, the walls 
should be at least 14in. thick, the bricks being hard and laid 
with good cement mortar, all joints being filled full. The 
inner brickwork can well be laid with white glazed bricks ; 
these make an excellent job and can be easily washed. Or 
the walls can be faced with glazed tiles. The former method 
is the better. If the sub-station so built is entirely under the 
footway, the roof may be formed of concrete, as above, laid 
on girders in situ; the top level of the concrete would then be 
the paving level. The iron frame containing the centre light, 
and the frame carrying the manhole cover, must be placed in 
position on the wood ceiling and levelled with the surrounding 
paving before the concrete is thrown on. After a week, a 
roof so made will be quite strong enough to carry foot pas- 
sengers, and the wood ceiling underneath may be removed. 
If the sub-station is under the road the excavation must be 
considerably deeper, to allow an extra thickness to be given 
to the roof, which must be arched in brickwork. The sub- 
station in this case should be narrowed one way as much as 
possible, to make the arch span less, and therefore stronger. 

When excavating for a sub-station of large size, the 
excavation must be at least 6in. longer and 6in. broader than 
the actual brickwork dimensions, to allow for timbering the 
sides of the hole; the timbers being withdrawn gradually, 
and the space outside the brickwork being filled with fine 
soil well rammed as the building proceeds. Before com- 
mencing the building of the walls, a floor of concrete 12in. 
thick should be laid down first, the walls being built on this 
floor; thus the floor will extend to the outside of the walls 
all round. If possible, the sub-station should be drained 
through a non-return ball-trap ; although when built in sand 
there is really not much need for а drain, probably no need, 
as any little surface water finding its way through the 
entrances would collect in the sump, the floor being sloped to 
this end. If a drain is used, it should always be placed 
under the entrance ladder, where also the sump should be 
formed, as in Fig. 11. 

A method which has been tried for building a watertight 
sub-station, but without much success, is as follows: A floor 
is first put in of concrete, which is then floated over with 
bitumen or some similar hard-setting compound. When this 
is hard, a chamber of Qin. brickwork is built, and inside 
this is also built a chamber of 4Jin. work, quite independent 
of the 9in., and at about 2in. from it all round. The cavity 
thus left between the walls is filled with the compound or 
bitumen, which is poured in—or ought to be—at about 
every four rows of bricks. This method has probably failed 
owing to the shifting nature of clay soils in aome cases, 
and in others to kad workmanship, the brickwork having been 
carried too high, or the bitumen not being hot enough. The 
writer saw one of these in construction, and the bricklayer 
was in the act of pressing in semi-solid bitumen with his 
trowel. Judge the result! When a substation is built 
under the road, and the manhole also comes under the road, 
the manhole cover must be of a heavy design, and have a 
surface which will prevent the slipping of horses; such 
& cover can be procured formed of wrought iron, into the 
surface of which is let a number of plugs of wood. Where 
banked transformers are not used in а central sub-station, 
but single transformers are dotted about in the street as the 
load requires them, it is best to build а small brick chamber 
with 9in. walls, and in this chamber to place an ordinary 
sub-station type of watertight transformer, The chamber 
should be drained if possible Very often a single cast-iron 
case, containing the switch gear, both primary and secondary, 
as well as the transformer, is used. This is by no means a 
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good method, as it is almost impossible to do any work on 
the transformer connections under these circumstances. In 
the first place, a jointer has to lie on his face to do anything 
at all; again, terminals inside the case are always alive, 
which, of course, is very risky indeed. 

(To be continued.) 


* ARMACELL” INSULATING VARNISH. 


The qualities required of a varnish to be successfully 
used in the insulation of the various parts of electrical 
machinery are exceedingly varied. It is not enough that 
the varnish should give a good insulation at o tem- 
peratures, as when the part insulated becomes heated after 
a lorg run, it is of the utmost importance that the varnish 
should not soften, with a consequent fall in insulation 
resistance. Another point is that the varnish must be 
flexible, so that the articles which are varnished can be 
bent without breaking the protecting film. Another point 
which has to be complied with is that of adhesion to the 
great variety of subatances which enter into the construc- 
tion of the modern dynamo, transformer, or other electrical 
machinery using high-voltage currents. As is to be 
expected, the only way to arrive at a really good varnish 
for general use is by conducting a long series of experi- 
ments, in which various defects may be eliminated. We have 
recently had a long interview with the specialist of Messrs. 
Griffiths Bros. and Co. on this matter, who has placed at our 
disposal a number of facts which have been arrived at by 
independent authorities with the varnish now being placed 
on the market under the name of Armaceli." e insu- 
lating properties of the varnish were first experimented 
with by soaking paper in it, and afterwards the 
paper up to 200deg. F. A number of samples of paper 
varnished with varnishes of slightly different compositions 
were then submitted to a well-known electrical firm 
in order that they might be tested to destruction by 
applying a gradually increasing voltage More experi- 
ments were then made by Mesars. Griffiths Bros. and Co. 
with those types of varnish which had given the best resulta, 
and new samples of paper were prepared and submitted to 
another electrical firm. Higher results were obtained from 
a number of these samples, and again the process of 
experimenting on the varnish was repeated. As a final 
result the most successfal varnish was then selected, 
and experiments made with it at still higher 
vol . This was ultimately submitted to the Imperial 
Physical Technical Institute at Charlottenburg, when 
not only exhaustive tests on the insulation of varnished 
paper and its resistance to high voltage, but aleo on the 
permanence of the varnish at high temperatures were 
made. The varnish paper tested in England was always 
dipped twice in the varnish, and also baked twice before 
being tried, and the following summary of results on one 
thickness only of the paper will be of interest. Thus 
Messrs. Crompton and Со. in May, 1900, found that the 
single thickness of paper would resist from 4,520 up to 
9,600 volte alternating. In June the same year Messrs. 
S. Z. de Ferranti, Limited, also experimented with the 
varnished paper, and found that certain samples resisted 
10,000 volts alternating. The most interesting resulta, 
however, are those obtained at the Reichsanstalt at 
Charlottenburg. Both paper and copper sheets were sub- 
mitted, the former to be tested as regards their resistance 
to high electric pressures, and the latter as to their resistance 
against temperature. In the case of the paper slips, the 
samples delivered were 14cm. long and 8cm. wide. They 
had been coated, according to the statement of the firm, twice 
with the varnish on both sides. To test same, the pieces 
had been placed one after the other between two round 
brass electrodes of 50mm. diameter, have been pressed 
together under a pressure of 2 kg. and connected with 
the poles of à many cells accumulator battery. The resist- 
ance between the electrodes had been measured at 1,000 
volts. The voltage was now gradually increased till the 
paper broke down. In cases where a breakdown did not 
occur at the highest direct-current voltage avallable—i. e., 
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11,000, the above-mentioned brass electrodes were con- { 


nected with the poles of an alternating transformer. We 
give the results in full : 


Resistance between the 


No.| Thickness. | electrodes at 1,000 volts, 5 
75 per cent. moisture of air. voltage. 
1 | 0185mm. 29.000 megohms. 10,990, direct. 
2 | 0215mm 27,000 1 8 550, alternating. 
3 | 0208mm. 18,600 " 8 850 ES 
4 | 0271mm. 38 700 n 10.800 " 
b | 0237mm 167,000 З 10,200 is 
6 | 022mm 103, 500 е 9 750 i 
The copper samples submitted were of llcm. length, 


Sem. width, and 0:05mm. thickness. According to report of the 
firm, they had been dipped twice in Armacell varnish and been 
baked after the first dip for two hours, after the second dip for 
ight hours ab 180deg. F. The coat could stand sharp bending 
the copper sheet without breaking. Previous to the tests, the 
copper sheete had been kept each five hours at a temperature of 
802, 480, 570, and 660 degrees F. The changes noticed on the 
varnieh coate after the above experiments were the following: 
(a) 302deg. F.—The coat seemed to have darkened somewhat, bub 
no other changes were noticed. (b) 480deg. F.—The coat breaks 
when bending the sheet at a radius of about 1mm. (с) 570deg. F.— 
The coat was almost black, and breake when bending at a radius 
of 2mm. (d) 660deg. F.—The varnish coat is black, and breaks 
when bending the sheets at a radius of about 5mm. The copper 
below was found entirely clean and bright. (e) At about 750deg. F. 
the coat was destroyed. 


Only last week some more teats were made at Messrs. 
Orompton’s works, in which paper samples stood from 8,000 
up to 10,000 volts. А higher voltage than 10,000 could 
not be applied to the samples with the testing apparatus 
then available. The question now arises as to how this 
varnish is best to be used in dynamo work. In all those 
wire-wound armatures in which replaceable coils are 
required, it is well to varnish each section of wire as it 
comes off the former. The section should then be heated 
up to about 200deg. F., after which a second coat and 
second baking makes the insulation secure. The practice of 
certain Continental firms is also to varnish their armatures 
as a whole after the conductors are all in position and 
eonnected up to the commutator. In this case the arma- 
ture is heated up in an oven for a considerable time to a 
temperature of about 200deg. F., in order to drive off all 
moisture aod air in the insulation. It is then dipped when 
heated in the varnish, which in this way is enabled to 
get into all the pores and in the interstices of the 
armature. After g, the whole armature is again 
baked to 200deg. F. The result is a perfectly watertight 
coating of insulation, which has been found to give great 
eatisfaction in practice. From the large amount of corre- 
spondence which Messrs. Griffiths Bros. and Co. have shown 
us we gather that the successful results they have obtained 
. are due not to any incidental discovery in manufacture, but 
с to careful tests extending over а very considerable 


Another point in which the varnish may find con- 
siderable application is that of protecting all exposed metal 

rta of high-tension switch gear. It is found that without 
baking a hard dry surface is obtained after about 36 hours’ 
drying, and the insulation so obtained would be а great 
protoction in cases where old and dangerous switchboards 
cannot be replaced at once. The tests of the mechanical 
properties of the varnish on а copper backing given above 
show how it will withstand mechanical distortion. The 
Brush Electrical Engineering Company have experimented 
on the insulating properties of the varnish on copper. The 
experiments were made by placing two small discs one on 
each side of & copper sheet coated with two layers of 
“ Armacell.” The voltage was then increased until the 
insulating сораса of the varnish gave way under the 
strain. This occurred in one sheet on three successive 
tests at 5,090, 4,970, and 4,500 volts respectively. The 
same firm also tested samples of varnished paper, and 
obtained confirmatory results to those detailed above. It 
le however, in the manufacture of electrical apparatus, 
rather than in the protection of exposed switch gear, that 
“ Armacell " should find its greatest use, and we wish the 
makers every success in the supply of the varnish for this 


purpose. | 


THE SPRAGUE MULTIPLE-UNIT RAILWAY 
SYSTEM.* 
BY EDW, ONILTON. 


The multiple-unit system takes its name from the fact 
that it has to do with trains made up of many units, any 
one of which is an independent converter of electrical 
energy into mechanical energy, so that a single car ora 
train of 25 cars or more un be started and controlled as 
smoothly and with much more flexibility than can a train 

ulled or pushed by a single motor unit. Such a system 

s admirably adapted to handle trains under elevated or 
other steam road conditions, for, as will be seen later, it 
has many strong features that combine to save labour, time, 
and material in operation, and the cost of maintenance of 
roadways and structures. 

In a multiple-unit train every coach has its own motor, 
controllers, resistances, car-wiring cables, air brake, hand 
brakes, heat and light fixtures, and trolley, plough, or con- 
tact shoe for transmitting current from the line to the 
motive and auxiliary apparatus on the car. The main 
distinctive feature introduced on multiple-unit trains is 
that the whole train or any part of it can be operated from 
any controller on any coach. Take any number of single 
ordinary surface trolley cars, for example, equipped with 
any style of motors and K2 controllers, and extend their 
car wires as indicated in Fig. 1, providing the ends with 
suitable couplers so that any number of cars can be elec. 
trically connected. In Fig. 1 А A are the taps that go to 
the controllers on one car, апа B B are the taps that go to 
those on the other; C, C, and C are the couplers. The 
result of so connecting two cars or more is to place all of 
the motors on the same set of car wires so that all of them 
or any of them can be operated from any controller. 
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FIG, 1.—Diagram of Connections between Two Cars. 


Such а train of cars would constitute а multiple-unit 
train system, but such а system is open to several very 
serious objections. In the first place, such an arrangement 
necessitates the transmission and handling of large currenta. 
For example, if the controller on one of the end cars is 
beingused, the currentfrom all of the cars has to pass through 
that controller. Suppose that the train has six coaches, 
and that each coach, when the train is under full head way, 
takes а current of 500 amperes. Now, the wiring on the 
last car in the train has to carry only its own current of 
300 amperes, but the wiring on the car next to it has to 
carry the current of two cars, or 600 amperes, and the 
wiring on every car must carry its own current and that 
of all cars behind it, so that the wiring and the controller 
on the first car must handle 1,800 amperes—the current of 
six cars. 

Ав any car is liable to be the front end or operating car, 
if the full benefit of the multiple-unit feature is to be 
enjoyed, the wiring of every car must be able to stand 
with safety а normal current of 1,800 amperes and an 
abnormal current of perhaps twice this during the period 
of acceleration. The cost of the car wiring alone for such 
a system would evidently be prohibitive. Also, 16 would 
be impracticable to construct a controller of reasonable 
size that could satisfactorily handle currents of 5,000 or 
4,000 amperes, as it would be required to do at times. 

A third and more serious objection is the impractica- 
bility of neig a coupling device to satisfactorily transmit 
large currents from one car to the other ; such a coupling 
must necessarily be flexible, so that it may respond to the 
various contortions and vibrations of the train; and it 


* From the American Electrician, 
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must be light, so that it can be easily handled when takin 
on or cutting off an additional coach. The fulfilment o 
either of these requirements is practically impossible under 
the conditions. The fourth objection to such a system is 
that the current for the whole train must be collected by 
one car, for the current cannot get through the controller 
ов any car except the one whose controller is in use. 

Any system, then, that reqaires the transmission of 
the main working current from one car to another must 
be set aside as undesirable. The main working condition 
to be fulfilled in the design of any multiple-unit system of 
control is that the working current be delivered directly 
to the car that utilises it. Every car must have its own 
опе pole and bn zi irai syst бав the да an 
be. Suppose a train of six ordinary trolley cars, 
as Шш and mechanically coupled, but dloctrically fide- 
pendent of each other; further, suppose that by a system 
of signals the six motormen on the cars could be made to 
operate their respective controllers in synehronism—that 


E HOSE. 


s | RAIN LINE * 
Fig. 2,—Car Wiring Diagram 


is, all the controller drums to advance or retard at the 
same rate, and rest on the same notch at the same time. 
Sach а train of cars, with а motorman on each car, all 
acting under the same impulse, would be a maltiple-unit 
train; but such an arrangement, besides being almost 
impracticable, would defeat one of the strongest argumenta 
in favour of the multiple-unit system of control—namely, 
that of economy in operation. 

There have been several devices designed to take the 
place of the motorman on each car, and all of them are 
practical and ingenious. Оп all of the systems—of which 
there are three—the car has the ordinary equipment of 
motors and resistances. In one system there is no 
individual motor controller of the usual type ; the resist- 
ance is cut in and out, and the series-parallel combinations 
of the motors are effected by means of electromagnetic 
switches, operated by means of a small switch situated on 
the platforms of the car, and known as the master con- 
troller. In another system the main controller drum and 
all of its accessories are operated by means of com 
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air, stored in a reservoir and admitted to cylinders whose 
istons operate the controller mechanisms. The air supply 
b controlled by means of valves а 155 5 
magnets, energised or storage celis. e battery 
cirenlt includes a small controller, situated on the car 
platform, and called the operating box. | 
In the system that forms the specific subject of this 
article—the Sprague system—the main controller is 
rotated by means of а small motor connected to the 
drum shaft. The motor is controlled by means of a small 
platform controller called the master controller. On all 
three of these systeme there are two independent sets of 
circuits on each car, one being the main motor circuit, and 
the other the control circuits; there is no electrical con- 
nection whatever between them. In fact, on the Westing- 
house system this condition is emphasised by the fact that 
the main motor circuit is, of course, operated by current 
from the trolley, while the contro! circuit is operated by 
battery current. In all cases the main motor t bears 
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of the Sprague Multiple-Unit System 


about the same relation to the control circuit that the 
telegraph-pole line has te the local sounder circuit inside 
of the office. 

In the case of а multiple-unit саг the control circuit is 
closed first; this operates a mechanism—an air-valve, or 
electromagnetic switch or a motor—which closes the main 
motor circuit to start the car. Fig. 2is a car-wiring diagram 
of the Sprague system of control as applied to a car 
equipped with two motors. Here the heavy lines all belong 
to the main motor circuits; they represent wires and oen- 
nections that carry the main current that propels the car. 
The light lines represent the connections of the control 
cireuits; M is the main controller drum, and m is the 
control circuit part of the main drum. It is mounted on 
the same shaft, but has no electrical connection in common 
with any of the main motor connnections, save the ground 
connection, which is necessarily in common to all devices 
working on a ground-return circuit; P is the armature of 
the pilot moter that drives the main contreller ; F 10 aad 
F14 are the two field coils of the pilot motor (these twe 
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coils are so connected that when one of them is used the 
pilot motor runs in one direction, putting the main con- 
troller “оп,” and when the other field coil is used the 
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reverser drum is thrown to the ahead position, and the 


relay A is picked up. In the position c the relay B 
plcks up, starts the pilot motor, and this runs the car motor 


direction of tbe motor is reversed, running the controller 
“ off"); B! is a solenoid coil in series with the pilot motor, 
which releases a spring-impelléd clamp brake that stops 
the motor immediately the current ceases to flow through 
it. The brake and motor are so related that when the 
motor is on” the brake is “ off," and when the motor is 
“off” the brake ія on.“ 

А is а seven-section resistance coil, which is unique in 
that the conductor is an air-insulated iron casting. Fig. 3 
shows how each leaf of the resistance coil is constructed. 
These leaves are mounted on a substantial slate base, and 
allow the currents of air to have a clean sweep through 
them. The reverser is a drum operated by two electro- 
magnets, as indicated in Fig. 4. As the current entering 
the junction of the two solenoids, which are in multiple, 
takes the path a b, through one coil of the path a c, through 
the other, the revereer drum is pulled one way or the other 
against the restraining tension of a strong centfalising 
spring. The reverser coils are a part of the control circuit, 
and the reverser eannot be operated, and hence the car 
cannot be started, unless tbe control сігспіб ів in order. 
Furthermore, if this circuit should get out of order while 
the car is under headway, the reverser colls become dead 
and unable to hold the drum against the pull of the spring, 
which brings it back to the off " position. 

Both the reverser and main drums are provided with 
powerful magnetic blow-out coils to prevent arcing. The 
reverser drum, like the main drum, carries contacte for both 
the main motor circuit and the control circuit, but there is 


controller up to full-series point, when the pilot motor 
stops. If the handie be advanced to the position d, the 
multiple relay, О, operates and the motor controller is run 
up to full multiple position. This is as far as the handle 
wil go counter-clockwise. If the motorman releases the 
handle in this position its spring will carry it back to the 
position b, but no further, because an interference tongue 
on the handle goes against the right-hand side of the “off” 
position lug and stops there. Then the reverser drum 
remains in position, ready for the next start, but in the 
meanwhile the relay A has operated to run the pilot 
motor in the reverse direction, so that the main controller 
drum is run to the “ off” position. 

In order to get the master controller handle past the lug 
to the “off” position, it is necessary to press a button 
which raises the interference tongue on the handle and 
allows it to pass the lug on the dial As soon as it 
passes this lug the reverser drum is thrown back to the 
* off” position, in which position the main motor circult 
їз open in about 14 places. Should the motorman allow 
the controller handle to go from any “on position to the 
“off” position quickly, it does not give the pilot motor 
time to run the main drum to the “of” position, so that 
the main circuit is opened solely by the reverser ; but as 
the reverser opens the circuit in 10 places, and as it is pro- 
vided with a powerful magnetic blow-out coil, indicated by 
the dotted lines, no arcing ean take place. 

In order to reverse the motion of the car the master 
controller handle must be released from the “off” position 
between the luge, and moved over to the left-hand 
side. This operates to make the current pass through 
the other reverser field coil, with the result that the 
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no electrical connection between them. Land L are two 
line switches that admit current to the pilot motor and to 
the reverser; both must be closed in order to operate the 
esr, and both must be open to entirely “ЕШ” it. T is 
what is called the throttle ; this device makes it impossible 
to accelerate above а predetermined rate and saves the 
apparatus much abuse. It will be seen that the main 
current flows through it. If this main current rises above 
a certain value the plunger lifts the copper disc off the 
pegs 10 and 18, interrupte the pilot motor circuit, and 
stops the advance of the main drum. Ав soon as the 
current falls to the limiting value tbe dise drops, the motor 
starte, and the controller resumes its progress. 

The three solenoids, А, B, C, to the right of the throttle 
are called relays, and are a part of the control apparatus. 
The left-hand relay, A, is called the coast relay, because it 
is used to run the main controller down to the “off” 
position, when it is desired to have the train coast along 
without power; the relay B operates to start the pilot 
motor and ran it up to the last series notch, but no further; 
and the relay C runs the pilot motor up to the last 
multiple notch. The master controller, K, controls the 
pilot motor and the reverser coils. This controller has a 
neutral position, just as the old Sprague street-car controller 
had, and tho car is started ahead or back according as the 
controller bandle is thrown to one side or the othor of tho 
neutral point. There are three forward positions on the con- 
troller drum, but only one position marked on the top. 
There aro two reversing positions on the drum, but only 
one notch marked on the top. 

Fig. 5 shows the controller top. When the bandle is in 


dotted position a, the controller is at the “off” position ; 
when at position ö the pilot motor does not start, but the 
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revereer drum is thrown to the “backward position, 
reversing the armatures of the two main motors, and 


with them the direction of motion of the car. As a rule, 


the motormen run between the positions ö and d, rarely 
having occasion on tho road to drop the reverser back to 
its “off” position. The series of switches, N, are all 
operated by a single handle a ad serve to cut out the train 
line. The train line is composed of seven very small 
flexible wires running the full length of the train; these 
are the wires of the control circuits and carry but little 
current. They are connected between coaches by means 
of couplers little larger and no heavier than an ordinary 
air-brake hose coupler. 
switcher, one or more cars can be cut out of a train without 
interfering with the operation of any of the other cars on 
the train, and the train can even be operated from one of 
the cars that is cut out. 


By means of the train line cut-out 
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THE WANNSEE RAILWAY. 


In our issue of Dec. 28 last. we referred in а note to а 
paper read by Herr Bork, director of railways, before the 
Cologno Association of Electrical Engineers in which the 
author gave some interesting information regarding the 
Wannsee Railway. The full text of the paper has since 
appeared in the German technical Press, and having regard 
to the importance of the subject we take this opportunity 
to enlarge upon our previous summary. In introducing his 
paper, Herr Bork remarked that although many arguments 
had recently appeared both for and against the electric 
haulage of trains on standard-gauge railways, the matter 


194 


had made but little substantial progress in Germany. This 
might be ascribed principally to the circumstance of setting 
up a fictitious value for the capabilities of electric traction. 
Amongst other things, it had been maintained that electric 
traction on ordinary railways would permit of the attain- 
ment of adventurous speeds (200 km. to 250 km. per hour), 
and of starting accelerations far exceeding those at present 
obtained. But even admitting the practical possibility of 
fulfilling such demands, purely economical reasons quite 
excluded their realisation. Apart from the fact that such 
high speeds were very seldom required, it was very evident 
their attainment on railways of the ordinary surface type 
was impracticable. A special and costly type of permanent 
way would be required for such speeds, besides which the 
working cost would necessarily be very high. To cover 
these extraordinary costes very high fares would have to 
be introduced on such railways, which would incidentally 
render the development of their traffic a questionable 
matter. Moreover, it should not be forgotten that the 

t increase of speed 
ithatandin every conceivable precaution. 


In the opinion of the author a healthy development of 
only if 


electric traction on railways might be ex 
demands strictly consistent with practical requirements 
were enforced. Speeds must, accordingly, be taken as a 
basis which shall exceed those at present in vogue only in 
special cases, and in other respects the new system should 


not be required to more than equal the conditions now 


obtaining in re to steam locomotion. The observance 
of this moderation was all the more necessary in that the 
conversion from the old method of traction to the new 
could only take place ually, the two systems oxisting 
in the meantime side by side. In certain cases it would 
even be desirable to permanently maintain both methods 
of traction. Accordingly it should be made a condition 
that the existing rolling-stock be made available both for 
electrically-driven and steam-hauled trains. Further, the 
existing permanent ways must be still available for steam 
locomotion after their equipment for electric traction. 
The electric service should also provide at least the same 
reliability and security as the system hitherto in vogue, 
while the arrangement provided in connection with the 
electric service must in no case entail extra supervision of 
the permanent way. 


trains, if it was to be practically realised, must show a 
general saving in the working costs as compared with the 
existing syatem. Only in individual cases, as, for instance, 
for suburban and district lines, might the advantages 
common to electric traction juetify its introduction for 


hile observing these conditions, the electric haulage of 


train haulage, despite a slight increase in the working 


costs. But purely theoretical reasoning was not alone 
calculated to convince one as to whether electric traction 
could comply with the enumerated conditions. A large 


number of questions was involved which practical experi- 


ence alone could decide. Having regard to the many 
different systems of electric traction, and especially to 
the varied choice of currents, arrangement of feeders, 
electrical equipment of the motorcars, etc, the practical 
trials could naturally not extend to all. However, 
certain arrangements might be selected which came 
principally into consideration for certain conditions. 
Since electric traction appeared to be pre-eminently 
adapted for suburban and district railways, with frequent 
services of trains, it was only natural to select such con- 
ditions for the experiment. Moderate distances were 
generally the rule with such railways, for which the 
employment of continuous current seemed advisable. 
But whether the energy was conveyed to the feeding 
points in the form of high-pressure alternating or poly- 
phase currents and then converted into continuous current 
for the mo‘or supply, or whether it appeared more advan- 
tageous to employ continuous currents direct, with or 
without the use of accumulators, depended upon local 
conditions. To what extent the direct employment of 
alternating or polyphase currents could be advantageously 
extended to these railways was still an open question, but so 
far as existing evidence enabled one to judge, the employ- 
ment of continuous current and its collection from conductor 
rails running parallel with the track was probably the most 


involved increased danger, not- 
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applicable method at present for suburban and city lines. 

or this reason, continuous current conveyed to the car 
motors through a conductor rail had been adopted in con- 
nection with thepractical experiments now being conducted 
on the Wannsee Railway. The line potential am i exceeded 
750 volts, while the mean potential was 600 volte. It was 
proposed t3 continue the experimenta for a period of one 
year in order to obtain reliable data relative to the varying 
conditions involved. 

The author then proceeded to describe the general 
arrangement of the installation designed by him and 
executed under his supervision. The electrically-driven 
train runs between the ordinary steam-driven trains, with 
a maximum speed of about 50 km. per hour, the mean 
speed between any two stations amounting to 35 km. 

or the present the namber of daily journeys is limited to 
12, but will be gradually increased to 24. The train, which 
weighs about 220 tons with a normal load, is composed of 10 
cars. Of these, four are of the ordinary German three-axle 
suburban second-class, five of the three-axle suburban third- 
class, and one of the two-axle third-class ty The front 
and rear cars, which are of the three-axle third-class 
have been converted into motorcars, and are driven by 
means of nine motors mounted direct on the axles. The 
end compartment of each motorcar corresponding to the 
two extremities of the train are equipped as dri cabs, 
while the two adjoining compartments at one end have 
been made into a luggage van, an equal space being 
occupied at the other end of the train by the apparatus 
which serves to heat the cars by means of steam durin 
thewinter season. The remaining compartments are reserv 
for passengers. The train travels backwards and forwards 
between Berlin and Zehlendorf. When it has reached 
either terminus the driver has, of course, to change 
over from one end of the train to the other, since 
the leading car in the one direction becomes the rear 
ear for the return journey. pa this, however, no 
change whatever is necessary. the cars are provided 
with air-brakes. Incandescent lamps are used to illuminate 
the train. The necessary supply of energy to work the 
train is obteined from the power station in Gross-Lichter- 
felde belonging to Mesers. Siemens and Halske. This 
energy is in the form of continuous current, and is con- 
dueted at а line pressure of 750 volta by means of over- 
head feeders te à conductor rail laid parallel with the track. 
The further transmission of the energy from the conductor 
rail to the motors is effected by means of special collector 
shoes attached to the motorcars, while the railway lines are 
used as а return. Having regard to the fluctuating nature 
of the demand, buffer batteries have been provided both in 
Berlin and Zehlendorf. With ‘the exception of these 
batteries the whole of the electrical equipment has been 
“ше by Messrs. Siemens and Halske. 

e conductor rail mentioned above is composed of 
ordinary track rails laid end on end and supported at 
intervals of from 4m. to 5m. by means of special insulators. 
The height of the third rail above the horizontal surface of 
the track is 320mm., and Its distance from the track centre 
1,570mm. The special insulators are mounted upon wood 
bases attached to the wood sleepers of the permanent way. 
By means of this arrangement the normal position of the 
third rail relative to the track is secured against change. 
To prevent accidental contact being made by platelayers or 
other members of the railway staff, the conductor rail is 
protected by means of boards. Collector shoes ue attached 
to all the axle boxes of the motorcars, so that only very 
slight variations from the normal position, either in the 
vertical or horizontal direction, can occur. The current 
collectors themselves consist of iron contact shoes, which 
are gently pressed against the third rail by means of a 
suitable arrangement of springs. The motorcars consist 
of ordinary three-axle suburban cars, a 100-h.p. motor 
being attached to each axle. Esch motor is capable 
of developing a maximum output of 150 h.p., so 
that the aggregate output of the six motors may be 
raised to 900 h.p. The driving and control of the motors 
is effected from the front of the train through a controller 
situated in the driving cab, where, in addition to the other 
apparatus required for the proper working of the motors, 
etc., is also placed an electromotor for driving the air- 


THE ELECTRICAL ENGINEER, FEBRUARY 8, 1901. 


195 


pumps in connection with the air-brakes. Both the brake 
valve for the air-breke and the lever for the hand-brake 
are placed within convenient reach of the driver. 

Three months of practical experience with the system 
bave failed to disclose any serious defecte. Starting up is 
accomplished with extraordinary uniformity of accelera- 
tion, and no swinging or concussions are perceptible 
during the journey of the train. Moreover, the passengers 
appreciate the absence of noise, smoke, and steam, 
common to the ordinary service of steam locomotives. 
The duties of the attendants both during the journey of 
the train and at the termini are considerably lightened as 
compared with the steam service. Neither has there been 
any serious trouble so far as the supply of energy to the 
motors is concerned, and no interruptions in the supply 
have occurred. The formation of sparks between the third 
rail and collector shoes became much less after the rust 
which had formed on the contact surface of the rail had 
been removed, and this surface had been subsequently 
worn smooth by friction with the collector shoes. Previously 
the rust was found to considerably interfere with the collec- 
tion of the current. In order to establish a reliable basis 
for the working coste, careful investigation will be made 
during the year's triale relative to all the factors governing 
these costs. In the same way the cost of haulage of 
steam locomotives obtaining for the present service will 
be determined. It depends upon the results of these 
investigations, taken together with the working efficiency 
of the installation, whether or not electric traction will 
entirely displace steam upon the Wannsee Railway. 
According to the figures already available, which are 
certainly based in part upon estimates, the working costs 
per train kilometre are about 16 per cent. less for the 
electric service than for the steam service, so that the 
substitution of electric traction may, perhaps, also be 
expected to effect certain economies in the working costs. 
Accurate figures will not, however, be forthcoming until 
after the conclusion of the experiments. At present the 
consumption of current per kilometre-ton amounts to about 
23 watt-hours, or about a third of the consumption obtain- 
ing in ordinary street tramway work. This difference may 
be attributed principally to the lower percentage of loss 
through friction due to the clean Vignolle section rails. But 
farther improvements may be expected in this direction by 
modifying the present arrangement of the motors in start- 
ing, whereby the starting resistance now used, which 
absorbs about 20 b.p., may be substantially reduced. 
Carrent is admitted to the motors for two minutes only of 
the total period of about four minutes occupied by the 
train in travelling between any two stations, the current 
taken varying in amount up to 1,200 amperes. Of the 
remaining time the train runs by virtue of its acquired 
momentum for 14 minutes, and is under the action of the 
brakes during the rest of the time—that is to say, for the 
space of about half a minute. 


LEICESTER TRAMWAYS REPORT. 
(Continued from page 125.) 


Power Station—We have endeavoured to obtain the 
best and fullest information respecting power stations, not 
only from the many electric traction engineers and tramway 
managers of great experience whom we have interviewed 
both at home and abroad, but also from the directors of 
tramway and manufacturing companies, and from tho 
chairmen and members of municipal tramway committees, 
and, as the result of their experience, we found them 
overwhelmingly in favour of a central power station for 
large towns exclusively for electric traction purposes on 
the grounds of control, efficiency, and economy. The 
undermentioned towns, among others in the United 
Kingdom, have adopted separate traction power stations— 
viz., Sheffield, Leeds, Glasgow, Huddersfield, Hull, Bristol, 
Portsmouth, and Cardiff—and many of those we saw 
abroad bad separate stations, and use the continuous 
direct-current generating plant. To obtain the best results 
for Leicester, it appears to us that one main central 
station, with all the separate electric feeders for each 
route connected up to it, is required, and at that station 


should be provided all the reserve or stand-by plant.. For 
economy in power and in copper for feeder cables, in 
maintenance, and also for simplicity and economy in 
working, it is most essentiall-and, in fact, of the first 
importance—that the power station should not only be 
separate, but also situate as near as practicable to the 
centre of gravity of the tramway traffic of the borough 
and of the surrounding populated districts. We have 
pres much consideration to this question, and have 
spected the different routes and localities in search of 
a suitable site. The one which we think pre-eminently 
offers the most advantages in meeting the requirements 
of convenience, centralisation, efficiency, economy in capital 
outlay and working expenses, is the spare and vacant 
land already belonging to the Corporation, adjoining the 
Lero refuse destructor, Belgrave Gate, and having an area 
of 5,800 square yards. This area provides amply for any 
extension of the power station which could be possibly 
required in the future. This is borne out by the fact 
that the area of the Leeds power station site is only 5,000 
yards, including 1,200 yards of reserved area adjoining. 
The Lero site is situated on the line of one of the greatest 
traffic routes of the borough, and near to the most densely- 
populated and busiest part of the town. It is within a 
short distance of the centre of gravity of the future 
tramway traffic of the borough and surrounding populated 
districts, thus affording means of generating and con- 
veniently applying the current at once to the points of 
reatest traffic, and where the maximum amount of power 
s consequently required. For power distribution purposes 
this site commands, within а radius of three miles therefrom, 
the whole of the possible ultimate tramway routes of the 
borough, and within a four miles’ radius it also commands 
the whole of the populated districte immediately surround- 
шр the borough. соза оа site 1s а ріесе of land 
onging to the Leicester Navigation Company, having 
an area of 4,566 square yards, which is part of the public 
wharf, and has a frontage of 504ft. to the canal basin, and 
we think it would be wise to acquire this for tramway 
purposes, such as car-sheds, workshops, eto. This land 
would doubtless in the future be very useful in such a 
central situation. Woe have communicated with the chair- 
man and officiale of the Leicester Navigation Company, 
and, subject to your approval, have obtained an offer to 
sell this land at 24s. per yard, which includes an easement 
for coal boats, etc, to lie within a width of 15ft. of this 
basin along the whole frontage of the land. Such a 
conveniently situated power station would, we are advised, 
effect a considerable saving botb in the cost of feeder 
cables and by minimising the loss of current and power 
in transmission over what would be the case with a station 
not so centrally situated. An amplo supply of water for 
condensing purposes is here available, both from the canal 
and from the Willow Brook. Although it is a most 
desirable and satisfactory size, quite apart from the 
destructor question, its adoption would give facilities for 
utilising the heat generated from the refuse destroyed at 
this place, if satisfactory hig spain could be made 
with the Sanitary Committee. This would prove to bea 
financial advantage to both departments—for one, by pro- 
viding a source of income from the steam generated at 
the destructor ; and for the other, by effecting a consider- 
able saving in the consumption of coal. Probably the 
Sanitary Committee might deem it advisable to increase 
the burning capacity, and at the same time augment the 
steam-producing power by burning even more refuse at 
this very convenient centre. This Lero destructor is 
conveniently situated for the delivery of the steam direct 
from the cell boilers (which would be provided by the 
Sanitary Committee) to the engines of the proposed 
adjoining power-house, in order to augment the volume of 
steam supplied from tbe coal-fed boilers. The coal required 
at tho Lero can bo delivered by canal direct from the 
Derbyshire and Notti; ghamshire coalfields, and tho Leices- 
tershire coal could be shot into barges from the railway 
trucks at the Soar-lano Wharf, and conveyed to the Lero 
by canal at a few pence per ton. In an eloctric traction 
scheme there is also the facility afforded, if required, of 
conveying in the night time on the tramlines coal from 
the different wharves in the town, and which are situated 
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comparatively near to the Lero site. In fact, a new inven- 
tion is now in successful use in Geneva, by which an 

railway truck of coal can be run on to a very low-built 
bogie wagon and electrically conveyed over the tramlines, 
thus giving the advan of a railway siding at any 
place. The coal could by means of conveying plant be 
automatically delivered from the boats into the bunkers 
over the boilers, from which it would be discharged by 
gravitation direct into the boiler farnaces by mechanical 
stokers With the facilities available at this site, a 
substantial saving to the Corporation in cost of fuel would 
be effected over the cost of the same where a railway siding 
existed, but no refuse destructor. The power station 
buildings should be sufficiently spacious to provide ample 
room for power machinery for 4 reasonable time to come, 
and be so designed as to be readily adaptable for 
extension in future, but only sufficient power ry 
for the present requirements need be provided, as the 
number of units could be readily increased from time to 
time.as required. The site is one which does not call for 
expensive buildings from an architectural point of view. 
In our investigations we have ascertained that for simplicity, 
efficlency, and economy, both in construction and working, 
it ls of the greatest importance in a scheme for a large 
town like Leicester that the engines, dynamos, and electrical 
arrangements should be simple and uniform throughout, 
especially designed for traction purposes, the whole in one 
central station, and under one controlling authority. The 
ideal arrangement necessary is simply the one centrally 
situated power-house, containing the necessary number 
of units of engines and dynamos and other generating 
plant, with one switchboard, to which all the dynamos 
or generators would be electrically connected, and from 
this switehboard а separate and independent feeder cable 
would be run out to supply traction power along each 
route. By these arrangements each line would be indepen- 
dently worked directly from the power-honse: the same 
staff who manipulated the supply and distribution of the 
current to the different routes would also manipulate 
and control, under the same roof, the engines and 
dynamos which produced it. In cases of accident on 
any line, they would be able at once to control or switch 
off, if necessary, that particular section, and during the 
hourly fluctuation of the traffic, and consequent variation 
of power required, they would also be in a position to use 
and regulate to the greatest advantage and economy the 
exact number of engines and dynamos required at any 
moment. The continuous direct-current type of generating 
machinery should be adopted, so that the power would be 
generated and supplied at once to the lines at the voltage 
required oy the regulations of the Board of Trade, thus 
obviating the necessity for any sub-stations for the trans- 
formation, distribution, or storage of current, which would 
entail a heavy extra cost over that of the scheme which we 
recommend. These advantages are, fortunately, all practic- 
able for Leicester, and there would be no route too long to 
be successfully worked with direct continuous current from 
the proposed Lero central power station, the conditions 
of the town being such as to admit of a comparatively 
simple, effective, self-contained, and economical scheme. 
We have, at the different towns visited, obtained a great 
amount of valuable knowledge in respect of the compara- 
tive merita of various types of horizontal and vertical, 
x capa low speed engines, and relating to boilers and 
stoking arrangements, also concerning the different kinds 
of elestric generators we have seen working together with 
the feeder cable systems adopted in connection therewith, 
but with which we do not intend in further detail to 
burden this report, beyond the descriptions already given 
herein. We may, however, mention that the engines, 
dynamos, the whole of the feeders, and other electrical 
equipments throughout the town must be used exclusively 
for traction p es, The Tramway Committee's perma- 
nent resident electrical „ would then, with 
great ad vantage to the undertaking, superintend the main- 
tenance and working of all the machinery and electric 
equipment of the power station, lines, and cars, as is the 
case at most of the towns and cities we bave visited, and 
which duties would require his exclusive services. We 
have every reason to believe that such a schome and 


arrangements would ensure the minimum cost possible, 
both in capital outlay and working expenses. The whole 
would be under the control of one special tramways com 
mittee, with undivided responsibility, and who would be 
provided with every facility, under the best possible con 
ditions, for making the undertaking & complete and 
unqualified success. 

Car-Sheds and other Depéts—We found that one of the 
most important requirements of an electric traction scheme 
is a large depot, as is provided in other towns, consistin 
of a spacious shed for the housing of the cars, which shoul 
be fully provided with pite or passages for ready inspection, 
cleaning, otc., of the саг equipments, workshops for each 
branch of repairs, and to be ерер of extension for the 
construction of our own cars, found advisable in the 
future. For these purposes a site of very considerable 
area, at least several acres, would be ne „ 50 as to 
be ample for all future requirements. This site should, 
for obvious reasons, be comparatively near the centre of 
the town, and situated as nearly as possible to the central 
power station. We have inspected the numerous sites in 
the borough, but the one which, in our opinion, is most 
suitable for this purpose, having regard to the high prices 
of land near to the centre of the town, is part of the 
back land, already belonging to the Corporation, adjoining 
the canal to the north of the Abbey Park-road, a sufficient 
width of building land being reserved along the frontage of 
this estate. This land is very conveniently situated, easy 
of access from the Belgrave-road main thoroughfare, and 
is also near to the proposed power station site. Besides 
this main car depót, small district car-sheds, at or near 
the various termini, must necessarily be provided so as to 
facilitate the housing at night and getting to work in the 
morning of each day. Some of the buildings to be taken 
over from the present company could be so utilised. This, 
and also the utilisation of the tramway company’s other 
buildings, are, however, matters which require much 
greater consideration than we have been able to give up 
to the present time, and considerable alterations would be 
necessary to adapt and equip them for electric traction 
purposes. For district car-shed purposes there is some 
very convenient, suitable, and comparatively naive 
land belonging to the Corporation on the Groby- We 
refer to the land which for some years past has formed a 
tip for honse refuse, and a portion of it is occupied as a 
sanitary depót, but it is now very little used. A portion of 
the Corporation estate land, which is situate adjoining the 
Saffron Brook, at the corner of Hughenden-drive, would 
be a suitable place for a small district car-shed, as it is 
sufficiently near to the proposed Aylestone tramway 
terminus, and easy of access from the mainroad. All 
these are questions which demand careful consideration in 
the preparation of the detailed scheme. 

Cars.—We are in possession of much valuable information 
beyond the many particulars contained in this report in 
respect of the various kinds of electric cars in use in 
different towns, including their advantages and disadvan- 
tages, which will, we hope, be of much service when the 
time arrives for deciding this question. For the present, 
however, we may say that our views are in favour of the 
single-truck top-seated type, and we were much impressed 
with the Liverpool car, with ita reversed staircase, spacious 
platforms, etc., and you will remember seeing several other 
admirable of cars at the tramweys exhibition in 
London. This is, however, а matter which does not demand 
any immediate decision, and may, therefore, be deferred 
fo: future consideration. 

(To be continued.) 


ELECTRICAL INSTALLATIONS. 


An illustrated descriptive pamphlet of some electrical installa- 
tions carried out by Messrs. Gilbert Gilkes and Co., Limited, of 
Kendal, has been forwarded to us. For many years the firm 
have been engaged in work in connection with the development 
of water power, and to this account is laid to a certain extent 
the greatly increased use of the electric current as a means of 

roviding light and of transmitting power. Messrs. Gilkes, 
however. do not confine themselves solely to installations which 
are worked by water power, although it has in many cases 
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taken advantage of by them. In the pamphlet before us the 
installation of the country house is chiefly dealt with. New- 
biggin Hall, in Westmoreland, of which we give a general view, 
Is noticeable among the list of country mansions for the electric 
lighting of which this firm are responsible. About half а 


from which the current is carried underground to a building 
close to the mansion where the energy is stored in a battery of 
accumulators. All the comfort of а good light is obtained 
without in anyway taking from the medizval effect of this 
picturesque old house. 


Newbiggin Hall—General View 


mile from the house traces of the old head-race of a small 
mill were found, which brought the water from an adjoining 
stream to a point at which a fall of about 16ft. could be 
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Lunefield - General View. 


obtained, but with the exception of the evidence of the earth- 
work in this head-race, all trace of the old mill had gone. Now 
a weir has been constructed, the head-race reinstated, and a 
little stone building has been built for a turbine and dynamo, 


| paratively short distance. 
| 12in. pipes down to a sawmill, and drives a turbine of 15 h. p. 
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boots are manufactured), Halton Mills, and the Ingleton Water- 
| Power Electric Supply Works. 


—— ———————— 


The next illustration is a general view of Lunefield, now the 
home of the Countess of Bective. In 1894 this place was fitted 
with a complete electric installation of some 220 lights. In the 
village of Kirkby Lonsdale, in Westmoreland, about a quarter 

f а mile from the house, there is а stream of oonsiderable 
volume, except in droughty weather, and falling 65ft. in a com- 
This stream is conveyed through 


which is fixed in the basement. This is connected wlth upper 
rooms which have been adapted to meet the requirements of а 
generating and storage station. The water supply has not 
been found sufficient in very dry weather, and a steam engine 
and boiler capable of supplementing it have been fixed, driving 
on to the line shaft from which the power is taken in either 
case to the dynamo. The battery-room is above the generating- 
room, and contains a battery with a capacity of 560 ampere- 
hours. An overhead cable slightly insulated, carried on large 
poles, conveys the current to the house, the line being pro- 
tected from atmospheric effects by means of lightning arresters. 


| Several cottages, as well as the stables, laundry, and buildings 


in connection with the home farm, are all supplied with current 
from the same source. 

The above are two excellent instances of the utilisation of 
water power in the electrio lighting of country houses. The 
firm have also carried out installations at numerous manufac- 
tories, among others the Netherfield Works (where the “K” 


In the case of this latter the 
result of the construction works has been to create an effective 
working head of 2ft. at the turbines. The provisions for generating 
electric current by means of water power at Ingleton are these : 
At a point about 500 yards up the stream, which flows through 
the village, a weir has been thrown across it. Near the right 
bank the weir has a sluice admitting to a 30in. wrought-iron 
pipe line, which follows for а short distance the course of the 
stream. The lower end of this pipe discharges into а wooden 
chute, by which the head-water is conveyed the remainder of 
the distance to the penstock above the power-house. Within 
the machinery-room are two ** Vortex " turbines, each provided 
with a separate intake from the penstock and a separate 
draught-pipe leading to the tail-race. The turbines run on 
horizontal shafts, each developing from 15 h.p. to 18 h.p., 
according to the condition of the water supply at the time. 
Each turbine drives its own continuous-current dynamo by 
means of а belt. 'The dynamos are shunt wound to give either 
45 amperes at 250 volts or 35 amperes at 550 volts, as required, 
for charging cells. А simple switchboard is erected near the 
centre of the room facing the dynamos, and is equipped with 
the necessary switches and instruments. 

The large number of installations which Messrs. Gilbert 
Gilkes have carried out speaks well in favour of the possibilities 
in this direction. 
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PROPOSED RULES, ELECTRICAL TRADES UNION. 


Elsewhere we give the text of a circular that has 
been circulated by the executive of the Electrical 
Trades Union amongst the employers in the 
London district. Although this circular deals with a 
restricted area, we do not for a moment suppose but 
that if success crowns the agitation within that area 
an attempt will be made to extend the area within 
which the rules hold. It may seem ludicrous to 
say at this point of the world’s history that 
few men understand the economic laws which 
govern capital and labour. The misfortune is 
that proof to the individual at a given moment 
is impossible, because time is one of the 
factors in the matter, and results come slowly. 
Men who draw up circulars like the one 
referred to are absolutely. ignorant of the first 
principles of economic laws, and they cannot be 
taught, because they refuse to learn. An autocratic 
chief in Central Africa is less autocratic than а trades 
union which interferes with the freedom of the 
individual. The fact that another man possesses 
capital is only indirectly of importance to another 
man; but what does concern the latter is the return 
for his own labour. That return is not illimitable, 
but is strictly limited; hence he ought not, or, rather, 
he cannot, obtain a result not warranted by the 
conditions of his labour, except by taking what 
neither the moral law nor the law. of the nations 
considers his just property. The misfortune is that 
the men’s representatives lead them to imagine 
quantity of labour to be a constant, and the results 
of labour to be infinitely elastic. Hence they 
restrict the hours of labour in order to employ 
more labourers, and endeavour to get a return for 
the labour that is impossible. This is wrong in 
theory and ruinous in practice. Labour properly 
applied creates labour. But we cannot here enter 
into a long explanation of economic fallacies. Our 
immediate object is to consider the terms of 
the circular issued, and it must be borne in 
mind that we have no objection to unions if 
legitimately conducted. Men are quite free to 
combine, and to combine for higher pay and 
lesser hours, provided they interfere in no way 
with the freedom of other men or masters. 
It is & very peculiar state of things that only in 
certain directions is an effort made to tar all with 
the same brush. Fancy sane men attempting to 
argue that all human workers are alike capable of 
doing just so much work, and incapable of working 
profitably more than a certain number of hours per 
week ! The stroke set is now the stroke of the worst, 
and the best man is not permitted to benefit by his 
skill and knowledge. However, neither masters nor 
men will consider this question from any other 
than the personal point, and this resolves itself 
into а money question. What valid reason can be 
given for some of the rules suggested? Assume a 
young man of eighteen years patriotic enough to 
serve his country for seven years as в soldier. Why 
should he be debarred from learning this trade if he 
saw fit? Who is to decide upon the question of 
„absolute necessity of work—the employer or the 
employed; and what is to happen if there is a 
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difference of opinion? Who, in the latter case, 
is to send out to collect the waifs and strays” of 
the union not in work; and pray what is to be 
done when the master says ‘‘ urgent,” and there 
happens to be insufficient room to employ 
more men? Up to the present time there 
has been little or no concerted action between 
employers, but the growing tendency of various 
unions to attempt to improve conditions which are 
really part and parcel of the employers’ duties to 
determine, will bring about a confederacy of 
employers to ensure freedom of action and prevent 
undue interference. It is easy for a union to ruin a 
certain employer or employers, but that does not 
help the men in the long run. On the other hand, 
under ordinary conditions of fair competition no 
employer can be unduly hard upon his men, other- 
wise his men are free to distribute their services 
elsewhere. 
—  ——— MÀ MÀQÀ 


FORTHCOMING EVENTS. 


FRIDAY, FEB. 8. 

Royal Iostitution of Great Britain.—At 9 p.m., discourse on 
ы and Progress of Aerial Locomotion,” by Prof. G. H. 

ryan. 

Sanitary Institute.—At 7 p.m., '' Meteorology," by Mr. W. 
Marriott. 

Institution of Junior Engineers.—At8 p.m., at Westminster 
Palace Hotel, pa on ''Elecoric Power Supply in the 
Metropolis," by Mr. Louis F. Awde. 

Institution of Mechanical Engineers. — Extra meeting ab 8 p. m., 

. adjourned discussion on Power — Gas and Large Gas Engines 
for Central Stations,“ by Mr. Herbert A. Humphrey. 

Physical Society.—Ab5 p. m., Burlington House, annual general 
meeting; address by the President. Council meeting ab 
4. 30 p. m. 

Institution of Civil Engineers. —At 8 p. m., students meeting. 
Paper on ‘‘ Cycle Resistance,” by Мг H. E. Wimperis: 
SATURDAY, FEE. 9. 

Institution of Electrical Engineers (Studente! Section).—Visit 
to the generating station and depób of the Central Londen 
Railway, Shepherd’s Bush. 

Glasgow and West of Scotland Technical College Scientific 
Society.—At 7.30 p.m., ordinary meeting. Diatomite, by 
Mr. R. B. Stewart. 

Monpay, FEB. 11. 

Society of Arts.—Ab 8 p.m., ‘‘The Bearings of Geometry on the 

Chemistry of Fermentation," by Mr. W. J. Pope" (Lecture I.). 
TuxspAv, Fes. 12, 

Institution of Civil Engineers.—At 8 p.m., ordinary meeting. 
Adjourned discussion on The Present Condition and Pros- 
pects of the Panama Canal Works, by Мг. J. T. Ford. 

Royal Institution of Great Britain.—Ab 3 p.m., Prof. J. A. 
Ewing on Practical Mechanics” (Lecture IV.). 

Institution of Electrical Engineers (Manchester Section). — 
Ordinary meeting, at 7.30 p.m., “ The Training of Electrical 
Engineers," by Dr. John T. Nicholson. 

WEDNESDAY, FEB. 13. 

Institution of Civil Engineers.—At 2.30 p.m., studente’ visit 
to the Victoria and Albert Museum, South Kensington. 

Institution of Electrical —А% 7.30 p.m, students’ 
meeting. Papers: '' Electro-Chemistry at the Paris Exhibi- 
tion," by Mr. M. Solomon; and Accumulators ab the Paris 
Exhibition,” by Mr. J. Н. West.—(Glasgow Section), ordinary 
meeting ab 8 p.m. 

THURSDAY, FEB, 14. 

Institution of Electrical Engineers.—Ab 8 p.m., adjourned 
discussion on Capacity in Alternate-Current Working," by 
Mr. W. M. Mordey. | 

FRIDAY, FEB. 15. 

Institution of Great Britain.—Ab 9 p.m., discourse on 
"Electric Waves," by the Rigbt Rev. Monsignor Gerald 
Molloy, D.D., D.Sc. 

SATURDAY, FEB. 16. 

Institution of Electrical Engineers.—Ab 11 a.m., students’ visit 
to the Willeeden generating station of the Metropolitan 
Electric Supply Company. 

Glasgow and West of Sootland Solentific  Society.—At 
7.30 p.m., social meeting. 

ted Association of Municipal and County Engineers. 
Council meeting. 


REVIEWS. 


Fowler’s Electrical Engineer's Year-Book for 1901. Published 
by the Scientific Publishing Company, 53, New Bailey street, 
Manchester. Price, 2s. 6d. 

Following up the success scored by his '' Mechanical 
Engineer’s Pocket-Book,” Mr. Wm. H. Fowler has now 
written and compiled a volume, the chief aims of which 
are to supply the scientific, practical, and commercial 
information which the electrical engineer requires in the 
course of his daily work. The value of this production as 
a handy book of reference of convenient size is undeniable, 
inasmuch as the information given throughout ite 424 pages 
may be said to be thoroughly reliable and up to date. The 
science of electricity is fully and ably treated, special 
attention being directed to the subject of electric traction, 
which is now assuming such important features. The 
information contained in this part of the book is par- 
ticularly interesting and instructive. The various systems 
of supplying current for traction purposes are considered 
by the author, and many illustrations accompany the 
descriptive matter. Valuable tabular information will be 
found at the end of the volume, and we consider it may 
confidently be relied upon in everyday practice. 


THE LATE M. Z. GRAMME. 


By the courtesy of Mr. H. Thompson Lyon we are 
enabled to give the accompanying portrait of the late 


M. Z. Gramme, whose recent demise was recorded in our 
issue of Jan. 25 last. 


WIGAN ELECTRICITY WORKS. 


With respect to the description of the Wigan electric 
light and power works which appeared in our issue of 
Feb. 1, we have now received from Messrs. W. T. Glover 
and Co. more complete Information in connection with the 
cables which they supplied. It will be remembered that 
all these cables were laid and jointed by the Corporation 
staff, во that the contractor simply supplied the materials, 
which were all tested by Mr. Н. Collings Bishop before the 
cables, etc., left the ers works. The following lengths 
of the various classes mentioned were supplied: 8,000 yards 
of 5 square inch dlatrine paper low-tension concentric lead- 
covered cable, with 3mm. thickness of insulation and 
‘105in. thickness of lead on each conductor; 35,000 yards 
of 2 square inch low-tension diatrine paper cable, lead- 
covered and double jute served, with a 24mm. thickness of 
insulation and :085in. thickness of lead; 17,500 yards 
of ‘1 square inch single ditto, having a thickness of 
insulation of 24mm., and a lead covering ‘085in. thick; 
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1,000 yards of seven-pair telephone cable with paper insu- 
lation (dry core) lead-covered, braided and served over all, 
each condactor being composed of No. 20 National wire ; 
1,000 yards of 05 square inch diatrine twin house service 
cable, lead-covered and jute served over all, with а thick. 
ness of insulation on each conductor of 14mm., and over 
conductor of 1mm., and a lead covering ‘085in. thick; 
3,000 yards of '025 square inch ditto, with a thickness of 
lead of ‘085in. and a diameter over lead of ‘910in ; 2,000 
yards of 0125 square inch ditto, with a thickness of lead 
of ‘085in. and a diamet:r over lead of 80010. ; 8,000 yarda 
of three-core pitot cable, each conductor being composed of 
7/,, Vulcanised insulation; 5,280 yards of 3 square inch 
low-tension single diatrine paper cable lead covered and 
double jute served; 5 280 yards of 7/,, low-tension single 
diatrine paper cable, lead-covercd and braided over all; 
one mile of ?/,, low-tension single diatrine paper cable, lead- 
covered and braided over all. The insulation resistance 
api cified for the above cable was 2,000 megohms. Messrs. 
G.over and Co. also supplied three miles of two-pair tele- 
phone cable with diatrine paper insulation, lead-covered, 
braided, and served, to which a test pressure of 600 volts 
was applied for 15 minutes, the specified minimum 
resistance in this case being 50 megohms. 

We have also received from Messrs G. and J. Weir 
more particulars of the three direct-acting feed pumps 
"which were supplied by them for feedirg the boilers, two 
of which aro Tin. dixmetor by 2lin. stroke, while the 
other is 5jin. diameter by 15in. stroke, all working at a 
pressure ot 160lb per square inch, and when running at 
12 double strokes per minute, deliver 4,000 gallons and 1,700 
gallons of water per hour respectively. The steam admission 
valve on those pumps is so constructed that they may 
either use the steam expansively or not, according to the 
duty they may be performing for the time being, and as 
the change from the one condition to the other is effected 
by the simple movement of a spanner, it is an easy matter 
to adjust the amount of expansion to suit the working of 
the pump ao that it will always run quietly and slow down 
at each end of the stroke. This action is not only con- 
ducive to economy of steam, but it enables the water- 
valves to close gradually without shock, and prevents that 
rapid wear and tear, breaking of joints, etc., inseparable 
га pumps which knock incessantly at each end of the 
atroke. 


CATALOGUES. 


We have received from the British Westinghouse Electric 
and Manufacturing Company, Limited, а copy of their circular 
No. 1,038, which describes the tramway motor of the firm's 
manufacture known as the No. 49type. "This motor was placed 
upon the market in 1897, and is claimed to have satisfactorily 
met the demand caused by the increasing practice of employ- 
ing larger and heavier cars arid higher speeds on city and sub- 
urban electric tramways. The company have taken a lead in 
the production of these circulars, which it would be difficult to 
beat. Both the descriptive matter and the illustrations con- 
tained in the publication under notice surpass in merit the 
contents of many text-books with which we are acquainted. 
Much information of а thoroughly practical and useful nature 
relating to the motor is given in this circular, a perusal of 
which is therefore to be recommended, especially having regard 
to the high standard of excellence to which the practice of the 
Westinghouse Electric Company, Limited, in electric traction 
work has attained. 

Messrs. Korting Bros. send us a copy of their new descriptive 
catalogue of ejector condensers and spray cooling plant. This 
is also a well-executed production of its kind, and contains 
many dimensions, together with other particulars, relating to 
the firm’s condensers, which it will be to the advantage of station 
engineers to have at hand. 

From the Keighley Electrical Engineering Company, Limited, 
we have a catalogue which contains a quantity of useful infor- 
mation relating to their manufactures, besides prices, ete. 
Several types of dynamos and motors are illustrated, special 
attention being drawn to the firm’s slow-speed, multipolar 
open-type motors. Mention may also be made of an electric 
hoist combination designed to meet the demand for a compact 


and simple electrically-driven hoist for use more particularly in 


private houses, flata, restaurants, offices, etc., where compara- 
tively small weights are being constantly moved from floor to: 
floor. Further space is devoted to switchboards, switchboard . 
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fittings, motor starters and regulators, house service fuse-boxes, 
junction boxes, lubricators, eto., at once showing the varied 
character of the company’s productions. 

Messrs. W. B. Haigh and Co., Limited, have sent us a copy 
of their latest catalogue of wood-working machinery and eleo- 
trical appliances. A number of pages are devoted to the illus- 
tration and description of combined engine and dynamo sets of 
various types. A neat combination, suitable for a p ы ER 
or small private plant, is shown on p. 10, being a vertical high- 
speed enclosed engine coupled direct to and mounted on а 
common bedplate with a compound undertype dynamo of the 
firm's make. Опе of the firm's type E enclosed motors is 
also illustrated, and seems, so far as we oan judge, especially 
adapted, as claimed, for exposed positions. 


ELECTRIC LIGHT IN NORTH LONDON. 


Messrs. W. C. C. Hawtayne and Robert Hammond have 
reported to the Joint Committee of the Councils of 
Edmonton, Enfield, Southgate, Tottenham, and Wood 
Green on the scheme for the generation and distribution 
of electricity in those districts. We have received copies 
of the reports of these engineers, which we give in full. 
The first is that of Mr. Hawtayne: 


Gentlemen,—In accordance with the instructions I have 
received from you at various meetings of the Joint Committee, 
and following out your request that I should consult with Mr. 
Robert Hammond before sending in my final report, I beg to 
iuform you that I have with him considered most carefully the 
proposals for the establishment of electricity supply works for 
the districts of Edmonton, Enfield, Southgate, Tottenham, апа 
Wood Green, under the oontrol of a Joint Board appointed by 
the several districts named, and have the honour to report to 
you as follows : 


On Nov. 9, the day following my appointment as your 
engineer, the plans of the whole district were put before me 
by Mr. Shelton and Mr. Eachus at the former's offioe in 
Tottenham, full information being given me as to the sites 
available for the necessary works. After earefully inspectin 
the plan and thereafter visiting certain sites in company wit 
Mr. Shelton and Mr. Eachus, I came to the conclusion that 
the site, since selected, at Edmonton was the most suitable. It 
is exeellently situated for а large undertaking of this nature, 
and its proximity to railway and canal will facilitate the delivery 
of materials both fur construction and working, and will enable 
you to cbtain the raw materials (coal and water) for the genera- 
tion of eleetriclty at favourable rates. The population of the 
whole district is approximately 250,000, and the asseasable 
value approximately £1,000,000. The most densely populated 
portions are in the south—Tuttonham and Wood Green— but 
the whole district is being rapidly built over, and offers an 
excellent field for the establishment of an undertaking of this 
nature. I have spent a considerable amount of time in going 
over the whole of the district accompanied by my assistants, in 
order to form an opinion as to the probable demand for elec- 
tricity, and the result of my survey is the scheme now presented 
to you. In my estimates I have allowed for distributing mains 
throughout the principal streets where a demand for current 
may be expected from private consumers. Here I may explain 
that the standard electric incandescent lamps are of 8 o.p., 
16 c.p., and 32 c.p., larger sizes being used in special cases, 
also aro lamps, heating apparatus, etc. It is convenient in 
dealing with a demand of this nature to reduce all to a common 
value, and the total private demand is generally reckoned in 
the equivalent of lamps of 8 c.p. I oonsider it quite safe to 
assume that the equivalent of from 100,000 to 110,000 such 
lamps will very shortly be connected to the private distributing 
mains provided. It is found in practice that not more than 
from one-third to one-half of the maximum possible private 
demand is ever made at one time. In this case I assume one- 
half—thet is, the equivalent of from 50,000 to 55,000 lamps alight 
atonetime. In addition to the demand by private consumers, I 
have allowed for the sale of electricity for public lighting; 
assuming that 500 arc lamps, or a proportionate number of 
smaller lamps, are erected in the five districte, one-half of these 
are taken as burning from dusk to midnight, and the remainder 
from dusk to dawn. In addition to the above I have provided 
500 kw. of plant for power purposes throughout the district. 
I have not in the present estimate provided any plant for 
traction purposes, ав the committee considered it better not to 
do so ; but if terms can be made with the authorities controlling 
these undertakings in the district, additional generating plant 
can always be provided later, and the profita of the undertaking 
will naturally be increased. 

Many local authorities and companies are now arranging to 
let out on hire motors, heating apparatus, etc., and to wire on 
& rental system the premises of consumers who do not care to 
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face the initia] capital of introducing electrio lighting. 
I have therefore provided а sum of £25,000 for this purpose 
under the heading ‘‘Free Wiring." In considering the most 
suitable system of supply, regard must be had to the nature of 
the demand, the extent and future development of the district 
to be served. The most suitable 
alternating-current one, the electricity being generated at high 
pressure and conveyed to suitable positions in the area of 
supply, where it will be transformed to a low pressure for 
distribution to consumers. This system is equally suitable both 
for lighting and power purposes, and I have based my estimates 
on its adoption. The committee having, st а later meeting, 
decided that Mr. Robert Hammond should be asked to consider 
my report, with a vlew to supporting the Bill, I placed myself 
In communication with him. In the first place I had prepared 
& scheme as described above on what is technically known as 
the two-phase system, but after several conferences with 
Mr. Hammond I prepared further estimates for а three- 
phase system, with the result that I am in agreement 
with him as to the adoption of such а system for the 
undertaking. I have also discussed with Mr. Hammond 
my estimates of ia gem expenditure, revenue, works cost, eto., 
and the figures now present to you are the outcome 
of the conferences we have had together. I am still 
of opinion that the item for buildings under capital expendi- 
. ture can be considerably reduced, and I am also of opinion that 
the estimated expenditure of £22,025 on the output of 3,524,400 
units is too liberal. I should expect to reduce this by approxi- 
mately £2,000 per annum, increasing the net profit by a corre- 

nding amount. I am for the present aocepting Mr. 
Hammonds figures for these items. I now set out the 
estimates referred to : 


CAPITAL EXPENDITURE, 
Generating station buildinge, shaft, etc., coal and ash 


conveying t, ебо., and purchase of site .. ............ £38,000 

Gen g P ОРЕВИ ИКАРУС 0 84 740 

Mains, high-tension feeders, low.tension distributors, 
transformers. and sub-stations ............................—... 109,960 

Pablic street-lighting .........................................—. . 25,000 

House services and тоеђегв ................................ ......... 40.000 
Free wiring. АЕ ЕНЕР A wees sents 25 000 
Legal, expert, and engineering fees and contingencies .. 23,000 
£345,000 

FINANCIAL RESULTS, Kilowatte, 

РІааб сарасібу „2. ———————— З - 4,000 
7 ⁵ĩ ⅛²-A ZZ.... ra pA E ME 1 000 

3 000 

Loss in distribution ...................... CCC 600 
2, 400 

To be utilised as follows: Kilowatts. 

Public lighting— 500 arcs maximum load or equivalent..... 310 

Private demand ³˙¹.màuAà uH FEY IM c EV 8 ‚590 

Power along canal aod generally throughout дівбгісб...... .. 500 

2,400 
REVENUE FOR 3,524,400 UNITS. 
Public Lighting. 
842,400 units ab 2d. —— MM . £7,020 
Private Demand, 1,590 kw. 

Bay, private lighting 53,000 lampe all burning аб one time 
(106 000 connected), requiring 1,590 kw. 

1,590 kw. for 400 hours at 7d. = 636 000 units at 74. ......... 18 550 
1 590 kw. for 600 hours ab 24. =954,000 unite at 24. ....... 4. 47,950 
Electric Power, 

700 kw. installed, with a maximum load of 500 kw, 

500 kw. with 25 per сеп». load factor = 1,092,000 unite ab 2d. 9,110 

Free Wiring. 

10 per cent. on £25,000 ............... ............—.—... nr 2,000 
Meter Rentals 
„rr ð — 1,275 
puo ep £46,405 

EXPENDITURE. 

The total cost of producing the before - mentioned 
3,524,400 unite should not exceed 1:5d. per unit, including 
management expenses and ample allowance for main. 
tenance and repairs on buildings, plant and mains, eto. 

The total annual expenditure will thus amount bo £22,027 
SUMMARY, 

Revenue (as above CFC ... £46 405 

Expenditure (as above)... ......................... . ...-.—. 22,027 

| £24,378 

Interest and redemption а, 54 pec cent. on £315,000 . .. £18,112 


Margin to the good.... ... .. £6,266 


system in my opinion is an 


The broad principles of the scheme, the figures of which are 
before you, have been so often discussed at the meetings of the 
Joint Committee that it is not necessary to say anything further 
in this respect with regard to the profitable nature of the 
undertaking or its future development. The committee has 
been .approached by those who are willing to furnish a 
supply in bulk,” leaving the oouncils to distribute to 
the oonsumer, those making the offer claiming that they 
are able to supply at a low figure on aocount of the large 
amount of electricity generated. The scheme now before you 
is also for generating on a largo scale and for distributing by a 
joint staff, and therefore carries the principle of combination 
right through. А sum of £400,000 is included in the Bill as 
the cost of the undertaking. The present scheme allows for an 
expenditure of £345,000, and the margin between the two 
figures is sufficient to provide for extensions to the private 
lighting mains, or for the public lighting of the whole of the 
district, and for extensions of the generating works. . It must 
not be supposed that the Joint Committee will require to raise 
the whole of this sum to commence with. The works will take 
some time to construct, and the greater part of the capital will 
not be expended till the works are nearly in a position to 
commence supply. 

From my experience of what has taken place in other 
districts, I should expect that by the time the works are 
finished a large number of consumers will be ready for a 
supply, and that а gross profit should be made practically from 
the commencement. The Bill provides that only interest on 
the capital expended should be paid for the first three years, 
the repayment of principal being left over till that period has 
elapsed. The value of such an arrangement is that the large 
contribution to sinking fund which has to be provided by local 
authorities, and which in the first year or two of many under- 
takings has turned a gross profit into an apparent deficit, will 
not have to be considered by the Joint Committee, who can, 
in my opinion, embark on undertaking with every ооп- 
fidence in its future sucoess, and secure for the ratepayers of 
the five districte the profits that may well be expected from the 
sale of electricity for all purposes. I shall be pleased to go 
through this report with the Joint Committee, and e 
any points which may not be quite clear.—I am, gentlemen, 
your obedient servant, 

(Signed) 


Jan. 18, 1901. W. C. С. HAwTAYKE. 


The following is the report submitted by Mr. Hammond: 


Gentlemen,—The report of your engineer, Mr. W. C. C. 
Hawtayne, dated the 18th inst., submitting the scheme and 
estimates of the proposed electricity supply undertaking for the 
districts under the jurisdiction of the above-named Counolls, 
has had my careful consideration, and I beg to certify that it 
fully embodies the result of our various conferences. The 
method proposed to be adopted for the generation and 
distribution of the electrical energy is, in my opinion, well 
suited to the requirements of the district, and after closely 
working out the estimates of the capital expenditure I 
am oonvinoed that the amount of £545,000 is adequate 
to establish the undertaking on the lines recommended. 
With regard to the annual costs, exclusive of interest and 
sinking fund charges, I feel that on the basis of an output of 
51 million units per annum, and upon the load-factor forecast 
by yonr engineer, you may safely rely upon getting your costs 
as low as lid. per unit. The revenue, on your engi- 
neer's estimate of the probable demand likely to arise in the 
district, has been caloulated on reasonable rates of charge, the 
average price under the scheme for electric lighting and electric 
power, exclusive of the public lighting, working out at 5:19d. 
per unit, which is far below the average charged коош 
the United Kingdom. The 2d. per unit for public light- 
ing is, I believe, the same figure as that at which offers have 
been made by а company proposing to supply in your district. 
On the points referred to by your ыш. on which I am 
inclined to take a less optimistic view than he, I deem it 
prudent to adhere to the figures set out in the ceport. If in 
actual practical an improvement on them is shown, so much 
the better for the scheme. With regard to the extent to 
which the demand for electric lighting and electric power is 
likely to prevail, I understand that the estimated demand of from 
100,000 to 110,000 lamps has been fixed upon, after a careful 
survey of the whole of the district, and I think you may safely 
rely upon that demand being made within а reasonable period. 

f course you will understand that during the early stages, 
whilst the business is being founded, the smaller output will 
not return the same ratio of profit as is shown in your engi- 
neer's estimates of the financial results that will be obtained 
when the undertaking is а going concern, and when the whole 
of the £345,000 shall have been expended. Before that 
amount has been spent, however, the supply of current will 
have oommenced, and judging from the experience of other 
places, the revenue will soon show а surplus over working 
charges. In your case the Bill relieves you from providing 
durimg the first three years any instalments for the sinking 
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fund, and I am of opinion, therefore, that the amount of any 
charge upon the rates will be small and cannot extend over 
more than а very limited period, after which there will have 
been secured to the ratepayers of the district an undertaking 
which is certain to prove a valuable asset.—I am, gentlemen, 
yours obediently, (Signed) Ковевт HAMMOND. 


Jan. 21, 1901. 


A meeting in opposition to the scheme was held at Totten- 
ham on Thursday night last week, Mr. Pearce presiding. 

Mr. Orro spoke for an hour and a half as a representative 
of the company. Не said the terms proposed by the company 
to the District Councils were to supply electricity for private 
consumption at 34d. per unit, and public lighting at 2d. per 
unit. o8e terms were still available. On June 29, 1899, the 
company gave notice to the Councils of their Intention to apply 
to the Board of Trade for a provisional order, and at the same 
time forwarded another copy of their proposals as the basis 
upon which they would work that order. The terms were two 

ears' notice to purchase at the end of 12 years, the value to be 
based upon the profits of the year in which the Councils desired 
to take over the concern. Last year the company adopted a 
system of long-distance transmission which had never before 
been attempted in this country, and a company was formed 
for the purpose of establishing works over the large area 
in the northern suburbs. If the company secured a provisional 
order to make and supply electric light, they would act strictly 
in accordance with the terms of that order, but not so with the 
promoters of the Councils' Bill. He quoted а number of clauses 
which the Councils in their Bill sought exemption with а view 
to showing that they desired to shirk many of the obligations 
imposed on them by an order. Electricity was not an article 
in universal demand, and if there were only one-tenth of the 
ratepayers going to use it, it was scarcely a sound business 
principle to ask the remaining nine-tenths to pay for it. The 
mere electric light business was not a paying business, because 
the hours of demand were very short ; but with the tramway 
supply, and the supply of power to factories, the hours were 
far longer, and helped to make that undertaking profitable. 

Mr. Offor having answered numerous questions, a resolution 
protesting against the Council’s action was proposed by Mr. 
BRENT, and seconded by Mr. SNELLING. A number of votes 
were recorded in favour, but in the noise and confusion that 
ensued nobody seemed to be aware that contrary votes had 
been asked. 


A public meeting of ratepayers of Enfield Highway took 
place on Monday night at the Assembly Hall for the purpose 
of confirming the action of the Enfield District Council in 
combining with the District Councils of Edmonton, Tottenham, 
Southgate, and Wood Green in promoting the Bill. Councillor 
David Weston presided, and was supported by the most 
pronun members of the Enfield District Councll. Mr. 

. C. C. Hawtayne was present. 

Speeches having been dellvered by the Chairman and Mr. 
Hugh Trenchard, 

т. HawrAYNE made a long speech. Taking first the 
Councils’ joint scheme, he remarked that they had heard а 
good deal of talk about the supply of electricity in bulk, and 
the District Councilstaking that and distributing it to consumers. 
Suggestions had been put forward that the supply in that way 
would come cheaper to the consumer. The North Metropolitan 
Company already had a Bill through Parllament in which they 
had power to charge 4d. and 2d. per unit respectively as the 
maximum, aud that maximum they could hold to untll they 
wished to pay more than 8 per cent. dividend. Before they 
could supply at 4d. they had to consider the cost of the build- 
ings, generating plant, etc. In the present scheme the land 
and buildings would cost £38 000, £84,740 for plant, and 
distribution would cost £199,260, or a proportion of 11:1 per 
eent. for land and buildings, 24:4 per cent. for plant, and 
57:9 for distribution. How did it compare with what had taken 
place elsewhere? "Take Croydon, where electric lighting was 
entered upon with fear and trembling. There а company 
Btarted and made certain terms with the Corporation, amongst 
them one allowing the latter to buy within 10 years by payin 
а premium. Inside а year the Corporation paid the fine, and 
bought it back into their own hands, the capita] outlay being 
40 per cent. on mains and 54 per cent. for plant and buildings. 
At Ealing the cost for plant and buildings was 43 per 
cent., and for mains 52°5 per cent. In 1896 companies 
had £5,831,000 invested in electric light works. In the 
same year local authorities had £500.000, whereas in 1899 
companies’ capital rose to £9,265,000 and local autho- 
rities to £13,776.000. In 1897 companies in London were 
asked to supply 1,682,000 lamps, local authorities 149.000, and 
in 1900 companies 3,040,000 and local authorities 473,000. The 
North Metropolitan Oompany, with the same set of directors, 
called themselves at Durham the Durham Power Distribution 
Company, at Kent under the name of the County of Kent 


Company, at Surrey under the name of the Surrey Company, 
at Sussex under the name of the Sussex Company, and so on. 
He had read the speech made by Mr. Offor to an opposition 
meeting at Edmonton, and all he could say was that there was 
very little in it. Mr. Offor had quoted а number of clauses 
which he said the Councils in their Bill sought exemption with 
a view to showing that they desired toshirk many of the obliga- 
tions imposed on them by an order. While this and other 
Bills were going through he (Mr. Hawtayne) was asked to 
go into the matter for some of the oouncils. He could tell 
them the clauses that the North Metropolitan Company tried 
to shirk—well, numberless was not the word. Mr. Offor had 
quoted a number of towns where electricity was said to be a 
failure. He had compared those statistics with the Board of 
Trade returns, and had found, with the exception of two, that 
all had made profits. The scheme was a pretty liberal one, and 
it dealt very liberally with Enfield, and mains could be carried 
almost broadcast all over the district. 

Mr. E. J. Betrs moved a resolution to the effect that that 
meeting recommended the parishioners to vote for the Council's 
scheme at the ensuing poll. 

Mr. CHAPLIN seconded with a few remarks. 

The resolution was put and carried unanimously. 


A statement on behalf of the District Councils promoting the 
Bill has been issued, in which it is stated that the committee 
are proceeding generally on the following basis: (1) that elec- 
trical energy could be produced more economically by the five 
districts in combination than by each of the districts acting 
separately, and that the system could be worked as a whole 
more efficiently and at less cost by one staff than by five; 
(2) that the electrical energy required for the service of 
the five districts could be provided by the local authorities 
more economically than by any company, because the 
undertaking in the hands of the local authorities 
must be administered solely with a view to the public 
advantage of the consumers and the ratepayers by whom 
the local authorities are elected, whilst it must properly 
be the primary duty of the directors of a company to consider, 
in the first instance, the pecuniary interests of the shareholders; 
because any margin of profit which otherwise would go to share- 
holders of the company can be applied under the local autho- 
rities’ scheme for the benefit of the ratepayers ; because money 
required for capital expenditure can be raised at a less rate of 
interest by the local authorities. than would be required if it 
were raised in the form of shares or stock of a company ; 
because, speaking generally, experience shows that similar 
undertakings can be and are successfully managed by local 
authorities. 

aee 


APPOINTMENTS VACANT. 


Electrical Engineer, Lincoln Corporation, £300 per annum. 
Assistant Electrical Engineer, Cape Town, South Africa, 
£20 per month. Full particulars in our advertisement columns. 


Traveller, large electrical accessories supply house, Full per- 
ticulars in our advertisement columns. 


Managor, electric lamp bueinees. Full particulars in our 
advertisement columns. 


Trafic Assistant, electric lighting and tramways department, 
East Ham Urban District Council, £150 per annum, Feb. 14. 


Outdoor Assistante, Eas) Ham District Council, £150 per 
annum, Feb. 10. Full particulare in our advertisement columns. 


Shift Engineer, Dundee Corporation, lighting and traction 
department, £2. 5s. per week, Feb. 20. Full particulars in our 
advertisement columns. 


Cable Jointer, Leith Corporation, paper cables and plumb 


jointe, 35s. per week. Full particulars in our advertisement 
columns. 


QUESTIONS AND ANSWERS. 


If thou hast knowledge, let others light their candle at it. 


Under this heading we insert questions and answers 
of a practical character relating to central-station work, 
tramway work, or construction work; and for each suit- 
able question offer one shilling, and for the best solation 
of any question we offer ten shillings. We also give 
five shillings for every other answer we print. The answers 
to any question should be sent within 10 days after the 
question has appeared. We would call the attention of 
those sending in answers to the fact that the neatness of 
any sketches (which must be in ink) sent in is considered 
when marking the relative values of these answers. All 
formule should be carefully written to prevent mistakes as 
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seriously affected when the fault was a very bad one. In 
the event of a fault occurring on the positive side such as 


to symbols, and all loose sketches should be signed by the 
author. The matter must be written on one side only of 
the paper. Questions may be sent at any time. 


QUESTIONS. 


549. What is the method of calculating the sizes of cables and 
mains for two-phase and three-phase currents 1—Е. М. R. 

550. Would the combined efficiency of а continuous-current 
steam generating set be the same whether the plant 
consists of а single generator coupled to an engine, or 
whether, in the place of the former, two machines each of 
half the capacity were adopted W. M. 


ANSWERS. 
Question No. 542. —What is the most effective method of taking 
weekly rough test for insulation resistanoe on three-wire 
continuous concentric cables with the neutral wire earthed 


at station end, and with current always on the mains ? 


And, again, what is the effeot, and the best method of 
procedure, in the event of а permanent short-circuit 


developing on the above mains—firstly, with motor 


balancer running for balancing purposes ; and, secondly, 
with cells in use for balancing, the machines running on 
the outers being provided wit 
Also state what erence of pressure this short-eircuit 
would make on the lamp circuits on each side of the 
system. 

Answer to No. 342 (awarded 78. 6d.) — In cases 
where the middle wire of a three-wire system is earthed 
at the station end, the following test will be found very 
useful in obtaining the insulation resistance of the network 
during working. In the diagram, A is a low-resistance 
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ammeter, connected through a resistance, r, to the middle- 
wire bus bar and earth. A deflection, di, is obtained when 
this latter connection is made, which should be carefully 
noted down. The instrument should now be shunted with 
a resistance, rl, equal to r plus the resistance of the 
ammeter, A, and reading d? is taken. The insulation 
resistance of the network is derived from the formula 

di- dz 1 

2 d= di a) 
In this test r should be about the same value as the fault 
resistance of the network to be tested. 

Ia Fig. 2 a diagram is given showing an arrangement 
for making the above test without breaking the neutral 
wire connection from earth. P is a three-way plug, 
nambered 1, 2, 3. Block No. 2 is connected to the neutral 
or third-wire 'bus bar through a fuse, f. The rest of the 
diagram should be easily understood, and 1t will be seen 
that the earth connection need not be broken, the plug 
being replaced between 1 and 2 and left so after the test, 
The ammeter, A, should be one giving readings to either 
side of the zero line, so that by suitably noting the deflec- 
tions the faulty main can be discovered, except in such 
cases as when the insulated resistance of positive and 
negative mains are about equal, when no current would 
flow through the instrument, so that while the ammeter 
indicates no fault, yet there may be a relatively large one 
on both the outers. In the event of a fault occurring on 
the neutral the readings of the ammeter would only be 


minimum cut-outs only? 
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to nearly balance the fault on the negative side, а very 
simple way of getting over the difficulty is to destroy the 
balance by putting on an artificial fault, either on the 

itive or negative main. The calculation is then made 
bs formula (1), whence the true insulation becomes 
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where f is the resistance of the artificlal fault. 

In dealing with the remaining part of this question, it 
may be said that the effect upon the pressure and supply 
general will depend somewhat upon the nature of the short- 
circuit and the method adopted in the laying and con- 
necting of the mains. Assuming the short occurs in a 
distributor of the triplé-concentric type between one of the 
outers and the neutral the result may be serious, espe- 
cially if the resistance of the fault be very low, шш a 
heavy current to flow to that portion of the network. The 
action of the balancer under these conditions would not 
require any great amount of thinking about, for, owing to 
the short being on tho one side of the system, the machine 
connected to that side to maintain the balance would, 
when the short occurred, have a very great demand for 
current, with the result that the engineer would see the 
balancer fuse blow between the neutral wire. Owing to 
the large copper drop in the middle wire, it will be seen 
that the volts on that gide of the network must drop con- 
siderably, while the pressure on the other side would rise 
to a high value unless the balancer is capable of dealing 
with the large out-of-balance current, which is ve 
unlikely. If a battery were used in conjunction wi 
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the balancer, the action of the former would be that of 
helping the balancer to deal with the extra current, so 
that we might expect a relatively larger current to flow 
from the cells on the one side, and а correspondingly heavy 
charging current through the other half of the battery. 
If, owing to the extra demand upon the balancer, the fuses 
blew this cutting out, the machine then balancing, the 
greater part of main generator voltages would be on the 
lamps near the fault, so that either the service fuses go or 
the lamps burst. In any case, the consumer's fuses round 
about the position of the fault would be sure to blow, and 
the ringing of the telephone bell would be resorted to by 
the enraged consumer, from whom a very good idea as to 
the position of the fault may be obtained. 

In networks so arranged that each section is coupled to 
the other by a fuse, the heavy current rush would, of 
course, blow such fuses, and so possibly isolate the faulty 
section, which would lead to its discovery. It will be clear, 
from what has already been said, what the effect on the 
battery would be, since the greater part of the short-circuit 
current must flow through the other half of the battery, 
when the latter was in circuit alone and no balancer. The 
drop or difference in pressure may be in some parte of the 
system as high as 50 volts. 

In the event of the short-circuit occurring between the 
outers, the drop in pressure would, of course, be more 
equal over the whole network, and the greater part of the 
work would come upon the main d os, and the fault 
should be fed until it either burns out or is localised. If 
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the fault be in опе of the feeders, а glance at the ammeters 
will give a good idea as to one that is shorted. It is not 
always wise to try and burn out the fault, as some 
individuals do, owing to the great strain upon the mains 
when the current is heavy, which would probably do more 
harm than good ; ^o that it may be necessary to shut down 
{ог а short time if the fault be serious, and the section 
found and isolated as quickly as possible, In most modern 
stations the arrangement of mains has been carefully 
designed with these troubles in view, whereas the older 
systems were so intercoupled that the hack-saw had to 


play an important part before the mains could be split up 
to holate a section.— A. Н. 


Answer to No. 542 (awarded 78. 6d.).—The total insula- 
tion resistance of a network may be determined from 
readings taken with a voltmeter of known resistance, the 
instrument being connected firet between either outer main 
and earth, and then between either outer and the neutral 
wire. 


fault current, which again depends on the resistance of 
the short-circuit itself and the mains between the 
generators and the short, and more especially on 
the resistance of + conductors between the station 
and the fault. If the nentral is the same size as 
the outers, the pressure on the faulty side will be 
one-third that on the other side. As the neutral is 
generally about one-fifth to half the size of the outers, the 
out of balance will probably exceed the above figure. If 
the short-circuit is not of exceedingly low resistance, the 
best procedure will be to reduce the total pressure until the 
high side is at normal voltage. Then, provided the feeder 
and distributor noutrals are large enough, machinos might 
be coupled up to the faulty side to supply the out-of-balance 
current at normal pressure. 

In the case of a very serious short developing on one 
side of the system, the only safe plan is to shut down the 
faulty side till the faulty section can be cat out. If, 
however, the network is suitably fused to the capacity of 
the feeders and distributors, the fault can be removed by 
supplying sufficient current to blow the fuses near the 
fault, thus interrupting supply to a comparatively small 
portion of the network. To assist in effecting this, the 
feeder nearest to the short could be disconnected, thus 
causing а rush of current into the faulty district, blowing 
the distributor fuses and isolating the section. The above 
question opens up very large issues, and it is quite impoa- 
sible to state the best method of procedure without knowing 
more of the design and arrangement of the plant and 
mains, but the above will indicate the lines on which action 
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of the dynamos in use at the time, and also on the way 
the fields are excited. With shunt machines excited sepa- 
rately, the power they will give out is only limited by the 
capacity of the engine to supply the necessary torque and 
the capability of the armature conductors to carry the 
excessive currents.—E. M. 


Question No. 343.—In stations supplying energy on the three- 
wire system with 400 to 500 volts between the outers, the 
Board of Trade require the neutral wire to be earthed at 
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advantage in earthing the neutral wire of a three-wire 
system is that it makes it impossible to receive a shock of, 
say, 500 volts, unless the two outers are touched simul- 
taneously. For example: a person making contact with 
tbe earth when touching the neutral wire does not receive 
a shock because the neutral is also earthed, and when making 
contact with either of the outers it will be obvious that he 
will receive a shoek of only half the voltage of the outers, 
or 250 volts. Next, take the case of the neutral nof 
earthed, and assume an earth develops on one of the outers 
on any part of the system. Under these conditions, a 
person making contact with the neutral wire would recelve 
a 250-volt shock, and by touching the opposite outer would 
receive а 500-volt shock; this, of course, assuming he 
was making contact with earth at the same time. А 
500-volt shock is more than unpleasant, and, as recent 
occurrences have shown, if recelved under some conditions 
may even prove fatal The importance of protecting the 
general public from such occurrences will be obvious. 

Another advantage of earthing the neutral wire is that 
it helps to keep the system free from faulte by cutting 
them out when they attain a certain magnitude. Take, for 
instance a fault developing on one of the outers, either on 
a consumer's premises or on the mains. Ав soon as the 
resistance of the fault becomes low enough to allow the 
necessary current to pass, the fuse protecting that part of 
the circuit blows and cuts the fault out ; thus the position 
of the fault is at once detected, and must be repaired 
before put Into circuit again. Under these conditions it 
is rarely a 500-volt short-circuit occurs, it being unlikely 
faults would develop on both the outers at the same time. 
It will be seen, then, the two principal advantages of 
earthing the neutral wire are (1) the prevention of 500-volt 
shocks and ehort-circuite, and (2) the detecting and cutting 
out of faults, thus reducing leakage to a minimum. 


As the potential of V, is negative, V,—V, will be the 
sum of the voltmeter readings without regard to sign. 

In order to get an idea of condition of the mains the 
usual practice is to remove the earth connection on the 
neutral and connect first + and then — main to earth 
(through a resistance if necessary), and read the values of 
the resulting earth currents on a suitable ammeter. The 
value obtained when the + main is earthed may be taken 
as inversely proportional to the combined I. R.E. of the — and 
neutral mains. 

With regard to the best method of procedure when а 
permanent short-circuit developer, the question does not 
state whether the short is from + to +, — to +, or+to-. 
In the latter case the short will not affect the balancing 
of the system. If the motor balancer consists of two 
similar machines connected one across each side of 
the system, and mechanically coupled together with 
fields ‘‘crossed,” the only result will be that it will 
probably run somewhat slower. If cells joined across the 
outers are in use, balancing by varying the position of the 
middle-wire contact, the battery unless properly fused 
would probably be ruined, as the sudden drop in voltage 
of the generating plant will draw an abnormal current from 
the battery. If the short-circuit occurs between either 
outer and the middle wire, the effect, however, is very 
different. With a balancer as above described the machine 
whose armature is connected to the faulty sido of net- 
work will be instantly overloaded, and if not protected 
b7 mechanical cut-outs or fuses will probably be burnt out. 

be effect on the cells would be similar, those cells on the 
faulty side being greatly overloaded. This is due to the 
large out of balance caused by a “dead short on one side 
of the network. The actual difference of pressure produced 
will depend on the magnitude of the out-of-balance or 
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The disadvantages of such a system are (1) that meters 
require to be specially connected up; (2) that there are 
dangers from electrolysis. The firat of these troubles— 
viz, meters having to be specially connected up—may be 
easily overcome with care. The two diagrams will show 
the two methods of connecting meters to the mains. Fig. 1 
is where the series coil of the meter is on the neutral wire. 
Is will be seen that if an earth comes on, on the con- 
sumers side of the meter on the neutral main, another 
conducting path will be formed, and only a portion of the 
current will pass through the meter, the amount depending 
on the resistance of the line and the resistance of the fault 
through to earth. Fig. 2 is where the series coil of the 
meter is on the outer. It will be seen that if an earth 
occurs, as before, on the consumer’s side of the meter, on 
the neutral main, it will not affect the moter, as the total 
current mast still flow through the outer. This is an 
important matter, as if the meter is connected as shown in 
Fig. 1, a consumer may not be paying for the whole of the 
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energy consumed; farther, if an unscrupulous person 
besama aware of this fact, he could make a good earth 
connection on the neutral side of his circuit, and leave the 
neutral switch off altogether. This could prove an easy 
way of Жыш de electricity supply company, and might 
only with ulty be detected. The most important 

is the second—viz., electrolysis. When a con- 
sumer's insulation resistance is low, also that of the mains, 
the current escapes to earth through gas or water mains or 
any other conducting medium. In a large town where 
there is an extensive system of mains, and a large number 
of consumers, the leakage current will probably amount to 
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a number of amperes. Now, though this may be, com- 
paratively, a small current, 16 must have a tendency 
through electrolytic action to eat away the pipes in private 
houses and the mains in the streets, with the well-known 
results. ё 

The best arrangement for earthing the neutral wire is 
through & Kelvin or other earth recording ammeter. It 
should be arranged that, when a prearranged maximum 
current flows, the smmeter is automatically cut out and a 
high resistance cut in, which still leaves the neutral earthed, 
but prevents a heavy current from passing. This is valuable 
also inasmuch asit prevents a large current passing through 
& low-resistance earth, which, though too high to allow a 
“ dead short,” will be low enough to allow a current to pass 
which would heat it and possibly cause fire. As far as 
present experience goes, however, the advantages of 
cA X. the neutral wire far outweigh its disadvantsges.— 
E. T. W. 


Answer to No. 343 (awarded 68.).— The object of a 
three-wire system is to greatly increase the range of low- 
tension distribution. The Board of Trade limit the pressure 
‘between any two conductors to 250 volts, therefore to 
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obtain the full advantage of a three-wire system to conform 
to the Board of Trade regulations the inner is earthed, and 
a difference of potential up to 500 volts maintained across 
the outers. Tha Board of Trade allow in special cases, as 
for motors, eto, the use of 500 volts on a consumer's 
premises. The question resolves into which is the better 
plan: the middle wire to be permanently earthed, or 
arranged so that it can be removed at will. The potential 
of earth is generally taken as zero, but this is not 80, as a 
difference of potential often exists between two points of 
the earth’s sürface; for this reason only one earth is 
allowed, and that at the generating station. When we 
earth the inner, the negative cable will be at a lower 
potential than earth, and it is known that the negative 
always tends to assume earth potential, due to a phenomenon 
called osmosis,” whereby moisture tends to creep from 
the positive to the negative pole, so when we earth tha 
inner the danger is increased. This phenomenon (“osmosis ”) 
was the constant source of breakdown when rubber cables 
were used fòr low-tension distribution with the inner 
earthed, as a leak caused water to get through the pores in 
the rubber insulation, and the conductivity of the leak 
gradually increased, until the whole of the rubber on 
the anh ane was completely destroyed. If one outer gets 

and the earth at the station is permanently con- 
nected, it will seriously damage the cable ; the pressure on 
the other side of the system will be greatly increased, 
eausing considerable damage to consumers lamps, ete. 
For this reason no three-wire systems of wiring should be 
allowed ; by only having two-wire installations this 
danger is materially decreased. The location of faults is 
more easily accomplished by means of a movable earth 
than with a permanent earth; with the latter there is 
more danger of a complete breakdown. The great objec- 
tion to earthing the inner in any manner is the danger of 
electrolysis chiefly to water-pipes and the danger of fire 
often caused by contact with a gas-pipe. To guard against 
these, motor frames, radiators, eto., should have an efficient 
earth connection. No arc-lamp covers should be allowed 
to get “alive”; no concentric system or any earthed 
system of wiring should be allowed. To conclude, the 
removable earth connection has all the qualities of a per- 
manent earth, in addition to which there is simplicity in 
detecting faults both on the inner and outers. It seems 
to me that if the Board of Trade changed their regulation 
from а permanent earth to a removable one, this regulation 
would be improved.—W. A. J. 


Answer to No. 343 (awarded 5s.).—In stations supplying 
energy on the three-wire system the chief object of earthing 
the middle wire is to enable a consumer to be supplied at 
such & pressure that no one of the conduetors brought into 
his premises will exceed the pressure defined by the Board 
of e to be low pressure. Much difference of opinion 
exists as to the advisability of permanently earthing the 
middle wire. Now, the question asks what are the advan- 
“ga and dangers of such a proceeding 1 

e chief advantages are the following: (1) the extreme 
difference of pressure that can be attained by any one of 
the conductors from earth is halved, and can, therefore, be 
handled with great safety ; (2) the stress on the insulation 
is halved ; (3) all three conductors may be taken into a 
consumer's premises up to and including 500 volts across 
the outers, without contravention of the regulations laid 
down by the Board of Trade; (4) immediate notiee e£ a 
leak on one of the outer conductors is given. 

The dangers of permanently earthing the middle con- 
ductor аге: (1) if a leak exists on one conductor, current is 
continually foreed through it, thus causing in many cases 
complete destruction of the insulating material ; (2) a leak 
on one conductor produces a short-circuit on one side of 
the system of distribution (unless the earth connection is 
removable at will). As a set-off against these dangers it 
must net be forgotten that the first consideration is con- 
tinulty of supply, and if a leak developing on one conductor 
causes а short-circuit, the chances of interru 
are increased manifold beyond what they would if 
the earth connection could be removed until the fault 
had been localised and repaired. It is quite clear that the 
chances of a leak occurring on one conductor are many 
times greater than those of two leaks occurring on two 
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separate conductors simultaneously. It may be argued 
that if the earth connection is liable to be removed, all 
the advantages of making it permanent are done away 
with, since the distribution of pressure will alter when it 
is cut off. To some extent this is true, but it must be 
remembered that connection would only need to be removed 
for short periods and at long intervals, The advantages 
of introducing resistance in circuit with the earthed end 
of the middle wire in order to prevent a dead short-circuit 
would be а point in favour of the above proceeding, and, 
therefore, in practice but little risk would arise.—A. Н. M. 


Question No. 544. —State whether there is any preference 
between three-core or triple-cencentric cable for under- 
ground three-phase distribution. Give reason for reply. 

Answer to No. 344 (awarded 10s.) — There are two 
headings under which we may consider this question : 
(1) when the cable is being used as feeders; (2) dis- 
tributors. 

(1) For feeders there is nothing much between the two 
systems. Three-core or “clover leaf” cable is more 
expensive than triple-concentric, but this advantage is 
balanced by the cost of joint-boxes and jointing, as these 
items are much simpler with three-core than with triple- 
concentric. This also applies to both systems when used 
as distributors. . 

(2) The primary advantage of three-core over triple. 
concentric for distributors is that by using a split box it is 
not necessary to cut the cable to make a service connection. 
This is of very great importance, as the conductivity of the 
cable is very seriously reduced by this continual cutting; 
also with alternating currents there is а certain amount of 
vibration, which tends to loosen screws in service boxes, 
and as concentric cables havo more of these than three-core, 
the risk is, therefore, greater. A service on a three-core is 
much easier to make than the same on a triple-concentric, 
a service box on three-core costing from £1 to £1. 108, 
this amount being about doubled for triple-concentric. The 
labour also being less, the approximate saving on a three- 
core service is about £1 to £1. 5s Even when а split box 
is used, it is always necessary with a triple-concentric cable 
to cut one at least of the cables at every service for lighting 
and two for motors. 

The conclusions to be drawn from the above are that for 
mains there is not much between the two aystems, but for 
distributors three-core is much better.—W. A. J. 


LEGAL INTELLIGENCE. 


BRITISH MOTOR TRACTION. 


In the Chancery Division, before Mr. Justice Buckley, on Friday 
last, the case of the British Motor Traction Company, Limited, 
and the British Motor Company. Limited, v. the Century Engi- 
neering and Motor Company, Limited, came ap for hearing. 

Mr. A. J. Walter, for the plaintiffs, stated that, by consent, the 

rties would take an order restraining the defendants from 

fringing plaintiffe’ patent, together with an agreed sum for 
Senago 
In the action of the British Motor Traction Company, Limited, 
v. London Autocar Company, Limited, Mr. A. J. Walter stated 
that the parties had agreed to treat the motion to restrain infringe- 
ment as the trial during the continuance of the plaintiffs’ letters 
bent, and that there should be an enquiry as to damages, with 
elivery up of the infringing articles and payment by defendants 
of the plaintiffe' coats. 
His Lordship assented. Financial Times. 


PIRIE v. THE ELECTRIC CHEMICAL COMPANY (1900). 


Last Friday, in the Chancery Division of the High Court, Mr. 
Justice Farwell heard the motion of Mr. Stewart Smith in this 
case for the appointment of a receiver in the interests of the 
debenture holders. 

Counsel stated that the company was incorporated in February 
of last year with а nominal capital of £200,000 in £1 shares, and 
its objecb was to acquire certain works and to work a new electro- 
lytic process. А sum of £40,000 bad been subscribed on debentures, 
which were a charge on the whole of the assets of the company 
except ite foreign and Colonial patente. The debentures had 
become due in consequence of а winding.up reeolution baving 
been passed а day or two ago, the confirmatory meeting being 
summoned for the 21st inst. The undertaking had proved unprofit. 
able, and the directors bad closed the works and discharged all 
hands, They considered that the best course for all interested 
was to wind up the company, but to have certain plant and 
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machinery running occasionally to keep ib in proper condibion for 
sale. | 

The application was not oppoeed, and his Lordship made ап 
order appointing Mr. Robert Shaw receiver and manager. 


ELECTRICAL ADVERTISEMENTS. 


In the King’s Bench Division, before Mr. Justice Bruce and 
Mr. Justice Phillimore, sitting as a divisional court, on Jan. 29, 
the case of Hull v. the London County Council was beard. Ib was 
an appeal on a special case from the decision of the magistrate at 
Clerkenwell, who fined the appellant 40s. and 2e. costs for erecting 
over his shop at 209, Seven Sisters-road, an electric n, which, 
as alleged, was an obstruction within Section 73 (Sab-Section 8) 
of the Metropolitan Building Act of 1894. The appellant's case 
was that the information preferred on behalf of the London County 
Council was invalid, because ib was not lald within six months 
from the time when it arose. The other point was thab the sign 
was nob an infraction of the Act, as it did nob extend beyond the 
general line of buildings. 

On the conclusion of the argumente of counsel, their lordships 
reserved judgment. 


FACTORY INSPECTOR v. THE BLACKHEATH AND 
GREENWICH DISTRICT ELECTRIC LIGHT COMPANY. 


The Protection of Switehboards. 


At the Greenwich Police Court, on Thursday week, before Mr. 
Kennedy, the hearing was continued of the summonses against 
the Blackheath and Greenwich District Electric Light Company, 
Limited, at the instance of Mr. Joseph Owner, Н М. inspector of 
factories, alleging that at their works at River-terrace, East 
Greenwich, a person named Arthur Robinson was killed on Oct. 22 
in consequence of their having neglected to securely fence certein 
machinery upon the premises, and, further, that they had failed 
to register an accident within one week of ite occurrence, and that 
certain machinery dangerous te pereons employed on the premises 
was nob securely fenced. 

Mr. Gray was counsel for the Home Office, and Mr. Blanchard 
Wontner, who defended, in opening his case, said the man Robin- 
son was engaged at the time he met bis death in putting a hand- 
rail in front of the switchboard, so that the magistrate was 
actually asked to convict the company for doing what, on the 
contention of the prosecution. the Act requ them to do— 
i. s., раб a fence around it. Under these circumstances, he sub- 
mitted ib was idle to ask for a conviction. He then proceeded to 
call evidence for the defence. 

Mr. John Archibald Constable, the defendant company's resi- 
dent engineer, said that the switches were in a gallery 14%, 
above the ground, to which a stone staircase gave access. No 
one was allowed to go into the gallery except those actually 
employed upon the switches. After the fatal accident to 
а man named Harbord in March the switches were raised 
to a height of 5%. Өш. from the ground, indiarubber 
mats were provided, and the matter of providing new switches 
was laid before Sir Frederick Bramwell's firm. In the meantime 
it was thought proper to place a handrail in front of the switches, 
A carpenter named Ford was employed on the work, and he and 
the men engaged by him were warned as to the danger, and told 
that on no account were they to touch the switches, and again 
cautioned shortly before the accident occurred. Mr. Robinson 
smilingly remarked then that he was not likely to touch 
anything. The handrail was to be fixed to the switch. 
board by the company's own employés and it was bhe 
intention to do thst on Sunday morning, when the current 
could be switched off without imconvenience. А man was 
told off to see that the carpenters did not go near the 
switchboard, but they went to it in his temporary absence, being 
anxious, as witness supposed, to get on with the work. Since the 
accident vertical guards had been put upon the switchboards, and 
the adoption of an improved switchboard — either enclosed in а 
case or underground—was under consideration. As to the non- 
registering of the accident, witness did not know he had to record 
id in a particular book, but he did make an entry in his own book, 


and the matter was reported at once to the Board of Trade. 


In reply to Mr. Gray, witnegs said that Harbord, the victim of 


the first accident, should not have touched the switch; ib was hi + 


duty merely to regulate the voltage. The men wore gloves to 
work the switches, and were ordered to use one hand only. 
The further hearing was adjourned for a week, 


ACTION TÓ RECOVER AN ELECTRICAL INSTRUMENT 


In the City of London Court last week Meeers. Wharton, Laing, 
and Down, Limited, 824, New Bond-street, electrical engineers, 
rued Mr. George Taylor, electrical engineer, of Lombard street, 
for £17, the price of a testing instrument which, іо was alleged, 
bad been taken away by the defendant without leave, and which 
he bad declined to return. 

Mr. Commissioner Kerr pointed out thab the action bad been 
brought for goods sold and delivered. The plalntiffa ought to 
have brought an action in detínue or trover. 

Mr. Strouts, who appeared for the defendant, said he intended 
taking that objection, but, as a mabter of fact, he had advised his 
client to return the instrument ab once, 

Mr. Commissioner Kerr said all he could do was to non - su it 
the plaintiffs, and allow the defendant his costs. 


` 
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COMPANIES’ MEETINGS AND REPORTS. 


CITY AND SOUTH LONDON RAILWAY. 


Directors: Charles Grey Mott, Esq. (chairman), Harrow Weald, 
Middlesex ; Charles Seymour Grenfell, Esq., Elibank, Taplow; 
S. Barclay Heward, Esq., 96. Ashley gardens, Westminster, S W.; 
Harvey king, Esq., 28, Westbourne-terrace, Hyde Park, W.; 
Edwin Tate, Esq., 21, Mincing-lane, London, E.C. 

Report of the directors (with abstract of accounts) to be sub- 
mitted to the half-yearly ordinary general meeting of the Com- 
pany, to be held at the offices, 71, Finsbury-pavement, E C., 
on Feb. 5, 1901, at 12.30 p.m.: 


The receipts from all sources for the past half-year have 
amounted to £46,740. 5s. 3d., and the cost of working has been 
£26,280. 14s. 10d., leaving a profit of £20,459. 10s. 5d. Inclusive 
of the balance brought forward from June 30 last, the net revenue 
account shows an aggregate total of £22 088. 16s. 4d. After 
making provision for the debenture stock interest, a balance 
remains available for dividend of £15,342. 93. 7d. Oub of this sam 
your directors recommend that the full dividend of 5 per cent. 
annum be paid on the preference stocks, 1891 and 1896, and that 
a dividend ab the rate of 14 per cent. per annum be paid upon the 
consolidated ordinary stock, leaving а balance of £1,948. 14e. 7d. 
to be carried forw to the next account. The following table 
shows the number of passengers, exclusive of season-ticket holders, 
carried since the opening of the railway in each half-year : 


Number ot passengers Receipts 
Half-year ended (exclusive of (including 

season-ticket holders). season tickets). 
Dec. 31, 1890 (11 дауе) .............. 165 000 ...... £1,568 3 9 
June 30, 1891 ................ . 2,412,843 ...... 19,403 6 9 
Dec. 31, 1891 ......... ——— 2 749 055 19,798 16 6 
June 30, 1892 ........................... 2, 813, 162. 20.931 4 2 
Dec. 31, 1892 ......................... 3,117,602 .. 22.002 17 5 
June 30, 1893 .......... 3,146,656 .. 22468 6 9 
Dec. 31 18933 €— . 3,093,351 ...... 22 007 14 10 
June 30, 1894 ......................... 3,383 154 ...... 23 564 10 7 
Dec. 31, 189ũ444 ... ES 3 275,649 ...... 23,540 12 8 
June 30, 1895 ....... C9119 23 711 6 4 
Dec. 31, 1895 E 3,172 488 .... 23 780 3 6 
June 30 1896 ..................... 3 192,672 .... 24021 13 0 
Dec. 31, 1896 ........ ............. 3 368 480 25450 6 9 
June 30, 1897 3,437,810 ..... 26,403 3 6 
Dec. 31, 1897 .............. ..... .... . 3,387,861 .... 25 472 12 10 
June 30, 1898 ..... FF 3,478,977 .... 26356 16 4 
Dec. 31, 189982 ... scies 3,462,814 .. 26,319 14 10 
June 30, 189099 .... oe 9,040,008 ..... 26.749 0 
Dec. 31, 1899 .......................... 3,442,942 ..... 26 197 14 10 
June 30, 19000 . 4,169,717 ..... 33,608 2 3 
Dec. 31, 1900 ........................ e= 5,018,842 .... 44,716 3 11 


Total since the opening of the line 66,891,892 ..... 2608,198 13 6 


Your directors have the pleasure to reporb that there has been 
a steadily growing increase in the receipts during the past 
half.year, which still continues, апа when the extension to 
Islington is орос and the connections with the other railways 
are completed much more satisfactory results may be expected. 
There has been a considerable increase in the working expenses 
owing to the increased mileage of the trains due to the 
longer length of line, and this has been further added to by the 
high price of coal and other materials. Considering thab the whole 
of the preference dividend and the interest on the debenture stock 
has been charged against revenue, and the traffic during the 
early part of the half-year had not had time to develop, the result 
of the half-year’s working may be considered as fairly satisfactory. 
The extension to Islington has made rapid progress, and the 
tunnels and other underground works are very nearly completed. 
The building of the surface stations ab Old streeb and City- road 
have been commenced, and the lifts are being prepared. Ib is 
hoped that this extension will be opened for traffic in about віх 
months from the present time. The subway at London Bridge, 
constructed jointly with the Brighton Company, has made consider- 
able p mE e exchange of traffic with the Central London 
Railway by m of the special subway at the Bank ie growing 
steadily, and astheconvenience itaffords becomes more widely known 
is likely to assume considerable proportions. The buildings at the 
generating station, required in connection with the working of 
the Islington line, are completed, and the new engine and boilers 
are being supplied. The arbitration to decide the amount to be 
paid in connection with St. Mary Woolnoth Church for the occupa- 
tion of the churchyard and the easement under the church has 
been held, and it is hoped that the arbitrator's award will shortly 
be given. The additional locomotives referred to in the last report 
are in course of delivery. To meet the traffic expected on the 
opening of the Islington extension, your directors have deemed it 
prudent to order 10 more locomotives, which are under contract 
to be delivered within the current half-year The 10,000 ordinary 
shares recently offered to the proprietors were all subscribed for. 
Your directors regret that the shares were issued ab so large a 
discount, but the present value of the ordinary stock obviously 
precluded them from making the issue price higher. The 

roprietors will be asked to approve a Bill now pending in 
Parliament for powers to construct a subway from the terminus at 
The Angel, Islington, to the Agricultural Hall, and to raise addi- 
tional capital for that and other purposes. A Bill has been deposited 


to connect the Islington station of this Company with the Euston 
station of the Hampstead and Charing Cross Railway. Ав this 
line would be a great public convenience, and connect this rail- 
way with the Great Northern, Midland, and London and North- 
Western Railways at their respective termini, your directors have 
agreed that if the Bill receives the sanction of Parliament they 
will undertake to work the line and provide the electrical power 
di олды subject to a satisfactory agreement, the terms of which 
will be submitted to the proprietors for their approval at а later 
date. The director retiring by rotation is Mr. Charles Grey Mott, 
who is eligible for re-election. The vacancy caused by the death 
of Mr. Sampson Hanbury bas been filled by tbe election of Mr. 
Harvey Ranking. The retiring auditors are Messrs. Turquand, 
Youngs, Bishop, and Clarke, who offer themselves for re-election. 


Dr. REVENUE ACCOUNT., £ в. d. 
Maintenance of way, worke, and stations 938 6 7 
Locomotive and generating power ...... ..... ..... 8800 7 1 
Carriage гераіге............... ..................... sim Е 836 111 
Traffic F veas ee 12 388 12 8 
General сһагрев.. .............. . — EENES 2279 19 7 
Law charges o iE ees 10 10 0 
Rates and taxes Sines EVER VER ASIE = 970 7 5 
Passenger du ананна 106 9 7 

20.980 14 10 
Balance carried to neb revenue account 20.459 10 5 
£46740 5 3 

Cr. £ в, d. 
Passengers (5,018,842) ............................ T 42,325 19 11 
Season tickets (647) .......................................... 2390 4 0 
Paroels, et scel 234 11 4 

44 950 15 3 

„ coroncina авас D EO det 18 5 0 
Rent of propertʒ .. . . 1,690 15 11 
Sundry receipte....... — — — — OO — 80 9 1 
446,740 5 3 

Dr. GENERAL BALANCE SHEET. £ B. d. 
Balance from net revenue account ..... ............... 16342 9 7 
Unclaimed dividends and interesb......... . ..... . 85 15 11 
Interest payable or accruing and provided for...... 2559 0 5 
Contractors retention fund . 39 842 13 1 
Sundry outstanding accounts ....................... 20,613 11 3 
Loan account .. .—›.. 185,500 0 0 
Reserve fund ..............—... 1,000 0 0 

6 £264,643 10 3 

Jr. 
Cash at bankers, current accounts £13,435 16 0 £ ad, 
On hand ...... FF 763 8 8 
| 14,199 4 8 
General stores 888 5980 1 0 
Sundry outstanding accounts e 14,406 11 5 
Investments — balance June 30, 1900 116,500 0 0 
Less коо of interesb received 
applied in reduction of premiums 500 0 0 
— — 116,000 0 0 
Debenture stock issued against loans 30.060 0 0 
Balance from capital accounb....................... ess. 83,991 13 2 


£264,643 10 3 


The thirty-third ordinary general meeting of the Company was 
held on Tuesday ab the offices of the Company, 71, Finsbury-pave- 
ment, E.C. 

The Chairman (Mr. C. G. Mott), who presided, said that the 
dividends which were paid on the old short line could not be kept 
up, owing to the competition of the County Council's trams, and 
it became necessary to extend the line first to Clapham, and to 
obtain powers for an extension to Islington. The latter, ib was 
hoped, would be finished within the next six months, and the 
intermediate stage had been with а diminution of 
only # per cent. in the dividend. The piece of line at 
the City station was lying idle, and negotiations. were 
in progress for selling ib to the Brixton company. With 

d to the pro line from Islington to Euston, the 
City and South London Railway were trying to make some 
arrangement to work it, and he (the chairman) hoped to place 
before the shareholders shortly a fair scheme for tbat purpose. 
The subway at London Bridge was making rapid progrees, and 
the subway аб the Bank was being more used every day. Ib had 
been found necessary, in order to construct the Islington extension, 
to issue 10,000 ordinary shares, and, owing to the condition of the 
money market, they were issued ab a discount. The Company 
had a small Bill before Parliament for power to construct a subway 
ab Islington and to raise additional capital. As regards the net 
revenue, the increase amounted to £7,470. 

After some discussion the report and accounts were adopted, 
and dividends at the rate of 5 per cent. per annum on the 
preference stock and ab the rate of 14 per cent. per annum on the 
ordinary stock were declared. 

At a special general meeting subsequently held, the Bill to 
confer further powers upon the Company for the construction of 
works and acquisition of lands and the raising of capital, and for 


other purposes, was unanimously approved. 
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NORTH METROPOLITAN TRAMW AYS. 
At the meeting on Feb, 1, Mr. Geo. who 


Richardson, presided, 

said in November the London County Council desired to know at 

ure the Company would surrender the lease now held by 

ut the directors replied that they were not prepared to 

name а price. Asa fact, they were nob going to give away their 
with them beca 


what 
them, 


righte in all those parte which remained use 

had an immense outlet to the northern positions of London, 
held the key to the position. They had held this for 23 years, and 
were now in the advantageous 
with the light railways now being constructed by 
County Council. 
future in any way. 


the rate of 5 per cent. per annum, free of income tax, on the 
ordinary shares, which was adopted. 


e Middlesex 


GREAT NORTHERN AND CITY RAILWAY. 


The fifth half yearly general meeting of the proprietors of the 
Great Northern and ity Railway was held at the Westminster 
Palace Hotel. 

Sir Charles Scotter, who presided, said that 24 miles of tunnel 
were already completed, and at the present rate over a quarter of 
a mile would be finished every month. The tunnels were oon- 
structed wide enough to admit the largest -stock built in 
this country, and would enable the es to have side doors, 
which would open in the tunnels themselves, which could nob be 
done in existing electrical railways. Agaln, they would be able 
to adopt any form of electrical power that was at present known ; 
in fact, they would be able to adopt what was known as the multiple. 
unit system, It seemed to him that the time had arrived when 
America was going to be cuv oud by the invention of the Сапе system, 
and that system could not be applied to small tunnels. He was 
also told that the cost of installation was from 40 to 45 cent, 
less than any known system, and that the cost of working was 
much less, The motors also could be fixed so as to work directly 
upon the wheels of the „ and consequently the use of 
heavy locomotives would be avoided. Another important t 
was the substitution of bricks for cement for the поо of the 
lower half of the tunnels, and that, with the absence of heavy 
locomotives, would, he hoped, make them free from the vibration 
which was alleged against other electric railways. 

The Ear! of Lauderdale seconded, and the report was adopted. 


ANGLO-AMERICAN TELEGRAPB. 


The ee general meeting of the Anglo-American Telegraph 
was held on Friday ab Winchester House, E.C. 

(Mr. F. A. Bevan), who presided, said the 
receipte for the half-year under review were over £16,000 leas than 
for the previous half-year. The diminution was not altogether 
owing to the loss of the German traffic. To a great extent ib was 
explained by the fact that the Minia had not been so much 
employed. The amount available for dividend was less by £38,920 
than for the previous period. The dividend for the half-year would 
be ab the rate of 32s. 6d. on the ordinary stock, as b 43s. 6d. 
and 5s. on the deferred stock. The renewal fund had been increased 
by £28,035. 

The reporb and accounte were adopted, and the dividends as 
recommended therein were declared. 


SOUTH LANCASHIRE ELECTRIC TRACTION. 


The first ordinary meeting of this Company was held on Monday 
at Liverpool. 

Sir John Willox, M.P., who presided, said the directors had 
allotted £500,000 of debenture stock, in respect of which £111,992 
had already been received in cash, and 51,1326 per cent. preference 
shares. The directors would shortly invite tenders for the con- 
sbraction and equipment of the lines, The first section to be taken 
in hand would be the line from Prescot to Liverpool. The next 
section to be taken in hand were those running from Haydock 
through Newton-in-Makerfield, Lowton, Leigh, and Atherton to 
Bolton, from Bolton to West Houghton, Hindley, Abram, Ashton 
in-Makerfield to Haydock, and then from Hindley, through 
Hindley Green, Atherton, and Tyldesley. The generating station 
would be erected at Leigh. and equipped with electrical plant 
sefficient to operate the whole of the system he had indicated, 
which covered 35 miles of track. 


NEWCASTLE AND DISTRICT ELECTRIC LIGHTING. 


The ordi general meeting was held at Newcastle on 
Wednesday. The report stated that the gross earnings, in spite 
of the abnormally high cost of coal, had been £9,339, and a 
dividend of 5 per cent. was recommended, making 84 per cent. for 
the year, carrying forward £311. 

The Chairman (Mr. J. D. Milburn) said they had spent £18,000 
during the year in the completion of their stations. "They had 
also spent £1,700 more for coal. Nevertheless, the increase in the 
Company's bueinees had been so greab that they were able to 
maintain the dividend. 

The Mea. C. A. Parsens seconded, and the report was adopted. 

Colonel Wm. Angus and Mr. J. B. Simpson, retiring directore, 
were re-elected. 


tion of being brought in contact 


They were nob prepared to discount this great 
He moved a reaolution declaring a dividend at 


equivalent 8-c p. lamps connected, 33 343 ; 


of course, be required from time to time as the o 
Company extend. The retiring 
Simpson, Mr. J. 
offer themselves for.re-eleotion. 
Davis, and Co., C. À.'s, also offer themselves for re-election. 
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CITY OF OXFORD AND DISTRICT TRAMWAYS. 
The nineteenth ordinary general meeting of this Company was 


held oa Friday week, the Chairman (Alderman J. Saunders) 
presiding. f 
The Chairman, in moving the adoption of the report, said the 


accounts must be very satisfactory to the shareholders, for the 
directors were again able to recommend the payment of 3 
cent. for the last balf year, making. with that which was in 
July, 5 per cent. for the year. 
Colonel Webb seconded, 


апа the resolution was carried 
unanimously. | 


CROMPTON AND CO. 


At an extraordinary general meeting of this Com 
Wednesday the following resolution was passed: '‹ That the 
capital of the Company be increased to £300,000 by the issue of 
46,000 new shares of £3 each, such shares to be numbered 54,001 
to 100,000 inclusive, and to rank in all reepecte pari passu with the 
existing shares of the Company, and the directors are hereb 
authorised to issue these new shares at such times and on su 
terms as they may tbink fiv." 


y оп 


SCARBOROUGH ELECTRIC SUPPLY. 


The annaal report of the directors of this Company, presented 
ab the annual meeting ad the Grand Hotel on lsb insb., gave the 
preeent poeition of the Company as follows: consumers, 592; 
Board of Trade unite 
eupplied, 331 266; total revenue, £7,788. 4s. Ojd. The accounte 


thow that the balance to be disposed of is £3 721 2e. 5d., which 


the directors recommend should be dealt with as follows: 
placed to depreciation account. £529. 188. ld.; dividend at 


64 per cent. per annum, £3 088 10s. 64. ; carried forward to 


1901, £102 13s. 114. The capital expenditure stands at £53, 193. 
17s. 9d., being an increase of £9,120. 108. 2d. during the 
ear. The outlay has been mainly incurred in enlargement of 
uildiogs and additions to the plant at the generating station. 


The 5,000 additional shares mentioned in the last report have been 
created. 


Of these 1,000 have been issued, and £6 per share had 

been called up theroon up to Dec. 1, 1900. Further ре i 
e 

directors are . John Bell 

W. Woodall, and Mr. John Dale, who 

The auditors, Mesers. B y, 


KENSINGTON AND KNIGHTSBRIDGE ELECTRIC LIGHTING. 


Directors: Alfred Sohier Bolton, Eeq.; Sir Frederick J. 
Bramwell, Bart, F.R S.; Sir Charles Grant, K. C. S. I.; Gran. 
ville R. Ryder, Esq ; R. W. Wallace, Eeq., K.C. 

Report of the directors (with abstract of accounts), о оге 
eented ab the fourteenth ordinary general meeting to be ab 
1, Great George-street, Westminster, on Wednesday, Feb. 13, 
1901, at 5 p.m.: 

During the year the number of houses and shops connected 
with the system has increased from 2,110 on Dec. 31, 1889, to 


2,324 on Deo 81, 1900, while the number of lamps calculated on 


the usual basis of 8 c.p. has increased from 183,462 to 199,098. 
The directors have strengthened the renewal account by trans- 
ferring to it £7 594. 10a. 94., making the total amount placed to 
that account £37,974. 10s. 4d. After providing for the above 
amount. and paying the dividends on the 6 per cent. first 
preference shares to June 30, 1900, on the 5 per cent. second 
preference ehares to Sept. 30, 1900, and an interim dividend at the 
rate of 12 per cent. per annum on the ordinary shares for the 
first half of tbe year, the balance standing to the credit of the net 
revenue account for the year 1900 is £11,006. 12s. Of the above 
sum £1,425 has been appropriated to the payment of the first 

reference dividend to the end of the year, and £593. 15s. has to 
be set aside to meet the portion of the dividend on the second 
preference shares accrued to the same date, leaving £8,987. 17s., 
out of which it is proposed to pay a further dividend on the 
ordinary shares of 6 per cent. for the past half-year, making, with 
the interim dividend paid on July 26, 12 per ceub. for the year. 
This will leave a balance of £4,712. 17s. to be carried forward. 
The directors have to inform the shareholders that the issue of 
new ordinary capital has been fully subscribed by the share- 
holders, and the directore invite the shareholders to concur with 
them in the issue of shares to the ataff as atated in the circular of 
Jan. 1. The directors have the pleasure to report that the new 
generating station, which has been constructed in conjunction 
with the Notting Hl Electric Lighting Company, Limited, was 
eufficieotly aivanced to enable the Company to obtain material 
aseiatance from io towards the end of last year, and we believe 
that id will be fully available for regular supply early in the 
spring. The capital for thie undercaking has been obtained 
by the issue of 4 per cent. debenture stock, guaranteed jointly 
and severally by the two companies. A transformer station 
has been cquipped, and is now in full working order on a 
site obtained from Her Majesty's Commissioners for the Exhibition 
of 1851, av the back of the Royal Albert Hall; thie will render 
the accumalator station in Queen's-terrace-mews unnecessary, and 
io will shortly be discontinued. The sum of £1,656. 10s., received 
))); Of the: parthass of the Кесек 
appro to the uet purchase o n 
Court Company acocount, and the sum of £818, 118, 11d., received 
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from Mr. Lane-Fox in payment ef the amount agreed by the 
directors to be taken in settlement of the Company’s alaia for 
costs, has on traneferred to the credit of the mains account. In 
accordance with the articles of association, Mr. A. 8. Bolton and 
E Frederick J. Bramwell, Bart., F.R.S., retire from the director- 

„ and being egine offer themselves for re-election. The 

rs, Messrs. Lovelock, H. W. S. Whiffin, and Dickinson, 
ен dissolved partnership, end Mr. A. L. Dickinson, the 
remaining partner, having joined rr Price, Waterbouse, and 
Co., the latter firm were appointed b еч direetors to audit 
the present accounts. Messrs. Price, rhouse, and Co, offer 


themselves for re-election. 
REVENUE ACCOUNT. 

Dr. Generation of Electricity. £ в, d. 
Coal or other fuel ... . £8,603 12 0 
Oll, waste, water, and engine-room 

а васса васак 915 011 
Proportion of salaries of engineers, 
irgend and officers ...... 765 12 5 
Wages and gratuities..................... 2,468 12 1 
ку Жетису from Wood. lane ii 5 
LJI обо BH Фо оз о» Щщ ооо Фә в ete 8 
Repaire, renewals, and maintenance. 4,408 13 10 
— — 17,293 19 3 
р 7 3 of Eleotriciby. 

roportion salaries super- 

intendente and officers .......... — 93 15 0 
Wages and buities . . 367 0 10 
Repairs, maintenance, and renewals 

of ns. оо % v9 Eby UO сос оре о ое о os 1,160 4 0 
Бери maintemanoe, end renewals 

cc erre nih es . 599 0 1 
Bamdry expenses ........................... 14 11 4 
2284 11 3 
пто Rates, and таа. 
Renta payable өчне © AD © G8 000 00 0 8 OS 6&8 оов овое о 09 394 19 8 
Rates and taxes. .. 4,288 8 10 
Management Expenses. NUM 
Directors’ remuneration... ......... 1,000 0 0 
Salaries of managing engineer, secre- 
tary, M сш , eto... . 2,371 18 0 
and —.— . 2.— 322 14 3 
General esteblis e^. 376 9 6 
Auditors of Company — Á e3 0 0 
Auditor uor t topes under the pro- 
the order .. 60 0 0 i3 
Law and parliamentary charges 259 14 10 
Depreciation 
Depreciation in respect of leasehold 
works, ; renewal and main- 

tenance of buildings, etc., £13,762. 

За. Sd.; less amount expended 

during the year, £6,167. 17s. 11d... 7,504 10 9 

Special Charges. 
Iasurancos .. . . . 356 13 4 
Cost of conversion to 200 volts . . 409 6 1 
— 8.650 10 2 

Total expend iture . . . . eere 8 5 9 
Balance carried to neb revenus a.m mms, _ 1,890 5 4 

pe - £54,916 11 1 
Sale of current per meter 5d., 6d. рег B. T. U. less £ ad 

rebates and bad debtes ........ .... !. 51,766 14 3 
Sale under oontr acts e 2 Z 834 2 9 

(Units, 2, 630, 482. ) 
52600 17 0 
Rental of mebers and е оров 3 1,712 0 6 
Sale and repairs of lampe, etc. .... .... —— 8 2 9 
Preehold and leasehold property—reuts receivable, 

£888. 16s.; loss a repaire, £300. 5a. 2d., and tranefer | 
fees, СТОИ ОТРИЧА V 595 10 10 
£54,916 11 1 

GENERAL BALANCE-SHEET. 

Dr. Liabilities. £ в. d. 
oe . received ........ .........:.. 265,000 0 0 
Temporary /.. ? 4,000 0 0 
8 ыш апа otbers, due on construction | 

of plant and machinery, fuel, stores, ete. ....... — 11,888 11 0 
Balance at credit of net revenue account ............ 11,000 12 0 
Renewal fund acoounb . — 3797410 4 
Depreciation fünd account works on leasehold 

реорегбу ее а роо васаби она Еван 2,520 8 6 


£332,390 1 10 
Cr. Assets. 
Capital account—amount expended for works ..... 


£ 4. d. 
312 449 7 11 
Stores on hand : coal, £428 188.; oils, waste, etc., 


£201. Os. 10d.; general, £1,072. 192. IId... 1702 18 9 
Sundry debtors for current supplied ................ 16,362 7 5 
Other debtors ............... —— — кай 193 3 11 
Cash ab bankers and in Љар... — — 3 10 

£932,300 110 


CAMBRIDGE VCLBOTRIC SUPPLY. 


Directors : D. M ; 
bridge; А. meet 82 


Tranpington-streeb. Cambrid m ; ас Hon. C. А, 
Paces, T. B. M A., M I. C. E. M. I. E. Wylam-on-T 
John B Simpson, Бед, M. I. C. E. Bradley Hall Wylam on- Tyne 
Manager and engineer: John H. Barker, A MI. I. C. E., MIE 

Report of the directors (with abetract of accounts) to be pre- 
sented to the ordinary general meeting of the Company, to be 
held at the Company's offices, Trompeon’s tane, Cambridge, on 
15th inst. ab B p m : 

Your direotors вате pleasures in reporting that the progress of 
the Company continues to be satisfactory. During the year 1900 
there has been added to the Company's mains the equivalent of 
2,803 8-c p. agrum msakisg the total 30 986 The number of units 
supplied has азе n an increase of 69 048, or 19 per 
In spite of the large increase io the price of coal 
the Compeny bas been able to more than maintain fts income 
without increasing the price of electricity. The Company, 
after paying all charges, placing £250 to the extinction of pre- 
liminary expenses, £448 148 10d. to the extinction of suspense 
acoount, ай £750 oper he reer: account. has a ce of 
£4,278. 10e. Tries which added to £210 15s. 2d. brought forward 
from last year makes 24,489. ба. ld. An interim dividend of 


£1 413. 164. 2d. and interest on têm y overdraft and loan 
£193. 185. го 1 already been . eaving a net balance ef 


zh 7 per eent. for the year. 
ing a balance to carry forward TR to fracblonal adjustmenb 
fnoome tax of £38. 8s 9d. Mr. D. Munsey and Dr. Latham 
PM AY rotation ; both are eligible and offer themeelves for 
re election. The auditor, Mr. Arthur Ratter, aleo offers himself 
for re-election. 
REVENUE AOCOUNT. 


Generation of Electricity. £ ada. 

Coal including dues, carriage, unloading, ete. ..... 1509 7 3 

Oil, waste, water, and engine room stores á 239 11 11 

Proportion of salaries of engineers and officers .... 103 48 4 

Wages ab generating stations РА 695 J $ 

Repairs and maintenance ................................. 339 18 1 
Distribution of Eleeteieity. 

Proportion of salaries of officers ........................... 12 10 0 
Wages to linewnen, fitters, labourers... кзз 70 18 9 
Rente, Rates, end Taxes. 

Renta, rates, and taxes ................................._ 408 0 8 
Masagement Expenses 
Directors’ remuneration теред year 1900 ............... 210 0 0 
Salaries of managing engineers, seoretery, obo 282 16 8 
Stationery, grinting, S E N ve 15113 1 
Auditor of Company ..........................—5—--©- 10 10 0 
Auditor appointed under the | provisions of tbe order 22 010 
Law Charges. 

Law expenses ............. m €— 4l 1 
Depreciation, ‹ ete. 
Depreciation of leasehold works, buildings, to. 790 0 0 
Extinction of y expenees .......... каналын 250 0 0 
Extinction of suspense wecoanb ..... ... ................ 448 14 10 
Cberges. 
Insurances, eto. ..................... ro оаа 88 4 6 
Total expenditure ......................... ee. 5,585 9 0 
Balance carried to not revenue ................ ——.—— 4267 4 1 
£9 802 13 1 
; £ s.d. 
Sale of current. . . ee. 8,798 10 3 
Public righting... EEPE PENT ——— ——À 23 0 4 
Rental of meters .. "E = 391 2 7 
Transfer fees. . 2 —— — 11 6 0 
Cash discounts and M receipts . —Ó 609 6 65 
Royalties .................. ———— 9 8 6 
£9 802 13 1 
GENERAL BALANCE- SHEET, 

Dr. Liabilities. £ a4, 
Capital account — amount received... .. . 62,025 0 0 
Sundry oreditors. . . . remos 780 5 8 
Net revenue account, £4 295. 78. 4d. ; ; lese interim - 

dividend paid, £1,413. 165. 2d............. .........—.. . 2.881 11 2 
1 fund acοοα 8 .. 2 500 0 0 
Bankers 000006 6 060000 оро ate eee ease *9e90909909 ев CWS 0090090090909 0 08 3 732 b 0 
Loan 0000200000000 0 ве о *e 064090098 0909 0 009000 9 090 00 000 0 0900 95 OG 009 осв 000 0 00 5,000 0 0 
Workmen’s deferred DAY оеш 329 14 0 
Unpresented сһедаев................................ enn = 78 0 9 

£77,926 16 7 
Assets. E s. d. 


Cr. З 
Capital &ccount—amount expended for works .... 68571 2 6 
Stores on band: coal, £235; oils, waste, etc., 

£22. 6s. 1d. ; general (lampe. otc.) £483. 138. 10d. ; 


stores on capital account, £3,703 76. .. 4,444 6 11 
Sundry delstors 0001000600056 6 >з өө зов ош мв вос OE 0 GD © Ot оос е Ot 4,272 12 4 
Cash in hand «esie . а заа дейаз 518 0 
Work in progress. . . . . 82 16 10 


£77,926 16 7 


— — 


BIREDALE AND SOUTHPORT TRAMWAYS. 


The directors’ report for the year ending Dec. 31 last shows that 
the car receipts amount to £4,370. 7s. Id., as against £4 572 Oa. 4d. 
for the year 1899, being a decrease of £201. 13a, 3d. during the 
year. The profit on revenue account is £1,246. 9a., and the avail- 
able balance on profit and loss account amounts to £782. 19s. 8d., 
which the shareholders are recommended to appropriate as 
follows: Depreciation—cars at 25 per cent., £245. 158. 94. ; 
horses at 15 per cent., £162. le.; working plant, etc., at 10 per 
cent, £12. 2s. 5d. Dividend to shareholders at the rate of 
6 рег cent. per annum, £174. 68.; tranefer to reserve fund, £150 ; 
balance to be carried forward to year 1901, £38. 14s. 6d. From 
Augun to October last the working of the Company's traffic was 
seriously interfered with, owing to the relaying of lines and per- 
manent way by the Southport Corporation for electric traction, 
the approximate loes of car receipte during that period being £300 
(after accounting for a sum received from the Corporation as part 
compensation), and during the last five months of the year the 
RARIOR of the electric cars has prejudicially affected the 

ngs. 


SMITHFIELD MARKETS ELECTRIC SUPPLY. 


The report of the directors for 1900, to be submitted to the 
meeting to be held on the 15th insb., states that the accounts now 
pene compare with those for the 15 months ended Dec. 31, 

899, and show a gross profit of £4 452, after allowing £500 for 
directors’ fees. This result, having regard to the high prices of 
coal and other products prevailing throughout the year, may be 
considered satisfactory. The balance remaining to be carried 
forward, after writing off the deficit at the end of 1899, is £675. 
The business of the Company continues to make satisfactory 
progress, 57 new installatious having been obtained during the 

ear. The number of lampe installed at Dec. 31 was 23,239, an 

crease of 6,279 lamps of 8 c.p. A new boiler, engine, and 
dynamo, representing an additional 300 h. p, have been installed 
within the last few weeks to meet the increasing demand for 
electric light, the cost of which has been brought into the accounts. 
This expenditure has been provided for by the issue on Jan. 1 last 
of a further £3,800 of second debentures, making the total issue 
£8,000. It is not proposed to raise further capital at present. 


ST. JAMES'S AND PALL MALL ELECTRIC LIGHT. 


Directors: Eustace J. A. Balfour, Esq. (chairman); Walter 
Leaf, Юч: (vice-chairman); Sir John H. Morris, K. C. S. I.; Bennett 
Fitch, Eeq., M. I. C. E.; Marlborough R. Pryor, Esq. General 
manager and secretary: F'rederic j Walker. Chief engineer : 
Sydney T. Dobson, M.LC.E. 

Report of the directors (with abstract of accounts) for the year 
ending Dec. 31, 1900, to be submitted to the shareholders at the 
ordinary general meeting to be held at the offices of the Company, 
TAGANT IOS central station, Golden-equare, W., on Feb, 12 at 

30 p m.: 


The supply to the Company's consumers has been fully main- 
tained from the Carnaby-sbreet and  Mason's- yard stations. 
There has been an addition of 21,597 to the number of 
8.c.p. lamps connected, and notwithstanding the high price 
of coal, the cost per unit has not increased. The large exten. 
Bions of Carnaby-street station are beiog completed, and will be 
ready in good time to deal with the expected demand of next 
winter's season, The works of the Central Electric Supply Com- 
pany, Limited, at Grove-road are being pushed on, and the 
directors are assured that all anticipated requirements from the 
winter of 1902-3 onwards will be duly provided for thereby. Three 
and a half per cent. debenture stock, amounting to £150,000, was 
issued in June last at 96 per cent.. and the whole amount was 
taken up. The discount and expenses of this iesue have been 
carried to the debit of capital reserve fund. In the net revenue 
account for 1899 credit was taken for a sum of £1,582. 58. Od., 
interest charged on advances made to the Central E!«ctric Supply 
Company, Limited. The auditor of the Board of Trade having 
expressed an opinion that this amount should not at present be 
credited to revenue, the directors, while reserving their own 
opinion on the question, recommend that this and like sums 
chargeable in subsequent years should for the present be placed 
to a special interest suspense account. The net earnings of the 
Company for the year 1900 were £37,646. 4a. ld., which, after 
payment of interim dividends of 7 per cent. on preference 
shares and 10 per cenb. on ordinary shares, left an amount now to 
be dealt with of £24,801. 178. 3d. The directors propose to divide 
this amount as follows: (a) by payment of a dividend at the rate 
of 7 per cent. per annum on the preference shares for the second 
half of the year, £3,500; (b) by payment of a dividend on the 
ordinary shares for tbe second half-year of 78 6d. per share, and 
a bonus of 23. per share, making. with the interim dividend paid on 
Aug | last, a total distribution of 144 per cent. for the y ear, £19,000; 
(c) amount to be carried forward £1,801. 178. 3d.—total, £24 301. 
178. 3d; The proposed alterations in the articles of association set out 
in the notice for the extraordinary general meeting are deeigned to 
bring the articles into conformity with the Companies’ Act, 1900, 
and the present constitution of the capital. The vice-chairman, 
Mr. Walter Leaf, and Mr. Bennett Fitch, M.I.C.E., are the 
directors who retire by rotation under Clause 79 of the articles of 
association, and, being eligible, offer themselves for re-election. 
The auditors, Mesers. Deloitte, Dever, (Griffiths, and Co., also 
retire, and, being eligible, offer themselves for re-election, 
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REVENUE ACCOUNT, 


Dr. Generation and Distribution of Electricity. £ s.d. 
Coal, including dues, carriage, etc... £15,044 17 9 


Oil, waste, water, engine room stores 1,405 10 0 
Salaries of engineers and officers ... 2,478 10 1 
Wages at generating and distri- 
buting stationêæs . 2 4,677 5 8 
Repairs and maintenance: build- 
ings, £506. 15е. 8d. ; engines and 
boilers, £1.351. Os. 2d.; dynamos, 
£186. За. 4d.; other machinery, 
instruments, and tools, £793. 
10s. Id.; accumulators, £77. 
le Id.; lamps (at stations), £161, 
PPTP . 3,076 7 7 
Attending and repairing publi 
NEUE Le — „„ 423 16 11 
Repairs and maintenance of mains.. 2610 9 5 
Miscellaneous expenses ә 142 1 
29,858 18 11 
Rente, Ratee, and Тахев 
Renta payable...................- — 100 7 6 
Rates and taxes 2,846 3 10 
2,952 11 4 
Management Expenses. 
Directors’ remuneration ........... — 2,500 0 0 
Salaries of manager and secretary, 
engineer, clerke, canvasser, etc... 4,215 18 0 
Stationery, printing, and  adver- 
r ыы алда каайлы 236 6 9 
General establishment charges ...... 385 13 6 
Auditors of Company ......... . .... > 157 10 0 
7,495 8 3 
P ˙ o rrr rion rea RARE .. ананна 74 10 11 
Special Charges. 
ое, o ceo er eae Cete s n QR ES » 507 17 0 
Fees for testing meters SR 7 4 5 
Board of Trade audit. ^ 70 0 0 
Trustee for debenture stockholders 26 5 0 
Expenses of quotations of ordinary 
shares and debenture stock.. .... % 105 0 0 
Experts’ fees re valuation for 
assessment ...................... a ibi ves 79 5 6 
— — 795 11 11 
Depreciation. 
Depreciation on buildings ............ 541 8 2 
Ditto plant, etc. ..... ..... 5 11,982 8 3 
— — 12.523 16 5 
53 700 17 9 
Net loss on sales of old plant, materials, etc. ...... 467 2 3 
Balance carried to net revenue account — 39,020 10 0 
£93,188 10 0 
Cr. 
Sale of current, after deducting provision for bad £ в. d. 
and doubtful debts (at 6d. per unit less rebates) 87,655 2 8 
linen Neill Mise —————Á— 554 0 10 
Public Hgbting ее... eomm — MP a 1840 6 10 
90 049 10 4 
Rental of meters on consumers’ premises .......... н 2295 3 11 
e iu eee icr ete vnius o T КЕЛСЕ 8 351 19 2 
Transfer eee dee 55 0 0 
Discounts on purchases ............. MEG a Ra e 316 9 0 
Sale of old materials, stores, eto 4113 8 
Bundry fees C00). acentos TAE MEME 5 62 18 11 
/// (epo E 15 15 0 
£93,188 10 0 
Dr. GENERAL BALANCE SHEET, E s.d. 
Capital account—amoun received ................ wee 450,000 0 0 
Capital reserve fund. . eere =.= 66,529 5 3 
Sundry tradesmen and others, due on construction 
of plant and machinery, fuel, stores, eto. 4,593 11 8 
Sundry creditors on open accounts " 4,183 6 7 
Interest suspense account. Te 2,694 11 2 
Debenture stockholders, for interest accrued ..... 2066 5 0 
Unclaimed dividends ........... EET br е 44 5 5 
Balance аб credit ef net revenue account, £37,801. 
178. 3d.; less interim dividends paid, £13,500... 24301 17 3 
А £554 413 2 4 
Cr. £ в. d. 
Capital account —amount expended for works ...... 390,231 1 10 
Central Electric Supply Company, Limited— 
expenditure on freehold site, etc.................... . 27,912 7 5 
Amount paid on 10,000 £5 shares in Central Elec- 
tric Supply Company, Limited ...................... . 30,938 15 0 
Stores on hand: coal, £1,991. 128, 64. ; lamps, 
£36. Se. lld, ; meters and switches, £2,137, 
12a. 4d. ; general, including oil, waste, etc., 
£1,596. 188, gd. ............... FF х 5,762 12 5 
Sundry debtora for current supplied, £20,404. 
128. 5d. ; other debtors, £3,035. 5a. 4d. .......... . 33,439 1; 9 
Cash at bankers (including deposit of £70,000), 
£76,044, 12s, 4d. ; cash in hand, £83. 15s. 7d. ... 76,128 7 11 
£554,413 2 4 
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Canterbury.—The Lighting Committee invite tenders for the 
extension of the electricity works. Specification, etc., к: ч 


Oe — — ee 


STATEMENT OF ELECTRICITY GENERATED, SOLD, ETO. 


Board of its дөпегабе.1.................... . 
8 5 „ 4 984,748 Puan cm obtained ab the City Surveyor's Office, Tudor-chambere, 
Quantity utilieed У Public lighting 143 027$ 5,207 276 | street, Canterbury. Tenders by Feb. 18. 
: Used on works ......... 79,501 Shoreditoh.—The Borough Council invite tenders for erection 
Qaantity expended in distribution ......... ....... ....... 533.348 | of a generating station in Whiston-street, adjoining the Haggerston 
Number of lamps on circuiv, Dec 31, 1900 ... 186 347 | basin of the Regent’s Canal. Specifications, obc., can be obtained 


at the Town Hall, Old.street, E.C. Tenders by Feb. 13. 
Bermondsey.—The Council invite tenders for the construction, 
supply, and erection of (Section A) main switchboard and instru- 
mente; (Section B) battery of accumulators and acceseories. 
Tenders by Feb. 25. Details in our advertisement columns, . 


NEW COMPANIES. 


Ыы following companies have been registered since our last 
де: | 

AMan Electrical Syndicate, Limited.—Capital, £1,000. Object: 
to ire and turn to account electrical processes, machinery, 
ме а, жей өбе. 

Anchor Cable Company, Limited. —Capital, £50,000. Object: 
to carry on a businees of cablemakere for electrical and other 
purposes ; to carry on the business of electricians, etc. 


Cleveland and Durham County Electric Power Company, 
Limited.—Capital, £25,000.  Objecb: to produce, store, and 
supply electrical energy and power and electricity for all purposes 
in the North Riding of Yorkshire and in Durham. 

Primitiva Gas and Eleotrio Lighting Company of Buenos 
Ayres, Limited.—Capital, £1 200,000. Object: to adopt an 
agreement between La Companhia Primitiva de Gas de Buenos 


Ayres of the one part and 
as or electric light worke in the River Plate and other countries 


South America, or elsewhere, and to carry on the business of 


manufacturers, generators, and suppliers of gas, electricity, etc. 


CONTRACTS FOR ELECTRICAL SUPPLIES 


CONTRACTS ОРЕН. 


outh. —The Town Council invite tenders for 42 electric 


Beurnem 
cars. Tenders by March 2. Details in our advertisement columns. 
Mogtlake.—The Barnes Urban District Council invite tenders 
3 E their electricity works at Mortlake. Tenders by 
eb. 11. 
Edinburgh. —The Cor 
dynamo, Tenders by 
columns, 


ration invite tenders for engine and 
e 0 ® 


„ Brighten.—The Council invite tenders for the overhead trolley 


construction and equipment on the whole of the tramway routes. 
Tenders by Feb. 14. 


Glasgow. —The Corporatien invite tenders for the supply of 100 


да розп це and spare parts for same. Tenders by Feb. 22. 


car e 
Details in our advertisement columns. 


Nelson.—The Corporation invite tenders for 'the supply of 


storage battery for their electricity works. Tenders by Feb. 11. 
Details in our advertisement columns. | 


Brighton.—The Council invite tenders for continuous.current 


arc lamps and accessories for street lighting. Tenders by Feb. 25, 
Details in our advertisement columns, 


Clyde Navigation. —The Trustees invite tenders for a bhree-ton 


electric wharf crane for Prince’s Dock. Tenders 
Details in our advertisement columns. 

Aberdeon.—Tbhe Tramway Committee invite tenders for the 
electrical equipment of their bathing station route. Tenders by 
Feb. 13. Details in our advertisement columns. 

Ploesti (Roumania).—The Municipality invite tenders for the 
construction and working of electric tramways in the city for 
30 years. Tenders by April 3. A deposit of £2,000 is required. 

Darwen.—The Corporation invite tenders for the supply and 
delivery of steel rails, fish and eole plates, tierods, bolte, etc., and 
copper bonds, Tenders by Feb. 25. Details in our advertisement 
columne. 

Taunton.—The Corporation invite tenders for two 100-kw. 
tramway generators, one воре, and tramway switchboard and 
connections. Tenders by Feb. 
columns. | 

Beokonham.—The Council invite tenders for boilers, steam 
alternator and combined engine dynamo and motor, pipework, 
batteries, and switchboard. Tenders by Feb. 95. Details in our 
ad vertisement columns. . 

Kirkealdy.—The Corporation invite tenders for the supply, 
delivery, and erection of boilers, with mountings, gangway, feed 
and drain pipes, etc., complete. Tenders by Feb. 15. Details in 
our advertisement columns. 

Amsterdam.—The Corporation invite tenders for the supply 
and installation of the complete motor and electrical plant of the 
central station of the town electrical works. Tenders by April 1. 
Detaile in our advertisement columns. 

Long Eaton.—The Urban District Council invite tenders for 
5 gas- eng ines, dynamos, switchboard, feeder and distri- 

ution cables, and conversion of street lamps. Tenders by Feb. 18. 
Details in our ad vertisement columns. 


by March 11. 


conveyor and elevators and coal- dischargin 


. Ward of the other part to acquire 


Details in our advertisement 


Feb. 21. 


25. Details in our advertisement f 


Stirling.—The Town Council invite tenders for engines and 


dynamos (first extension), two sete each of about 350 h.p., and 
Lancashire boilers (first extension), 28ft. long and 8ft. diameter. 
Tenders by Feb. 15. Details in our advertisement columns. 


Bristol.—The Electrical Committee invite tenders for coal 
plant, includin 


hoist, automatic weighing machine, tower, and bridge over - 
way. Tenders by Feb. 21. Details in our advertisement columns. 


Croydon,—The Town Council invite tenders for the ved 
% 


delivery. and erection of two dry-back boilers at their electric 


atation. 
Electrical 
Feb. 16. 

Wallasey.—The Urban District Council invite tenders for the 
erection and completion of car-sheds, stores, workshops, and 
dwellings at their tramway depo, Seaview-road, Liscard, 
Wallasey. Tenders by Feb. 21. etails in our advertisement 
columns. | 

Glasgow.—The Corporation invite tenders for three miles of 
Ain. pipes. Specifications, ebc., may oe had on application to Mr. 
W. Ё Chamen, engineer, 75, Waterloo -street, Glasgow. Tenders 
to be addressed to Sir James D. Marwick, town clerk, City 
Chambers, Glasgow, by Feb. 12. 

Alcaras (Spain).—The Local Authorities invite tenders for 
installation and working of electric lighting for 20 years. For 
the public lighting 120 10-c.p. lampe are required, for which a 

yment of 23 pesetas per annum each will be made ; the deposit 

10 per cent. Tenders by Feb. 28. 


Bromley (Middlesex).—Tenders are invited for sundry work in 
connection with the installation of electric light at the Poplar and 
Stepney Sick Asylum, Specifications. etc., may be obtained and 
plans inspected at the office of Mr. Robert Foskett, clerk to the 
managers, Bromley. "Tenders by Feb. 12. / 

Wallasey.— The Urban District Council invite tenders for 
extension of шшер, Lancashire boiler, condensing appa- 


ratus, water-cooling tower, overhead travelling crane, engines and 
Tenders by 


y saspe etc., may be obtained at the oronga 
ngineer’s Office, Factory-lane, Croydon. Tenders by 


dynamos, cables, economisers, and transformers, 
Details in our advertisement columns. 


Bournemouth.—The Corporation invite tenders for the supply 
of three steam dynamos and two steam-driven surface condensers, 
and other works in connection therewith. Specifications, etc., 
may be obtained of Mr. Y. W. Lacey, M.I.C. E., borough engineer, 
Municipal Offices, Bournemouth. Tenders by March 2. 


Egremont (Cheshire) —The Wallasey Urban District Council 
invite tenders for the supply of 1,600 tons of steel rails, 70 tons 
of fishplates, 50 tons of tiebars, aud 45 tons of soleplates. Specifi- 
cations, etc., can be obtained from the engineer, Mr. W. H. 
Travers, Church-streeb, Egremont. Tenders by Feb. 19. 


Luton.—The Town Council invite tenders for wiring for electric 
lighting purposes the Council-chamber, town hall, free library, 
corn exchange, and baths. Sketches of designs and full details of 
the proposed works to be given. Further informstion can be 
ob of the Borough Engineer. Tenders by March 4, 


Islipngton.—' The Electric Lighting Committee invite tenders 
for the erection of a waber-tower, tanks, and sundry additions 
to the central electric lighting station, Eden-grove, Holloway, N. 
Plans, etc., may be seen ab the office of Mr. А, Hessell Tiltman, 
F. R. I. B. A., 51, Ruesell-square, W.C. Tenders by Feb. 12. 


Wimbledon. —The Urban District Council invite tendere for the 
supply апа erection of steam and exhaust pipes, etc., and the 
moving of two boilers, feed pumps, feed-water heater, and storage 
tank, an independent surface-condensing plant, and two water- 
tube boilers. Tenders by Feb. 18. Details in our advertisement 
columns. 

Ballinasioe (Ireland).—Tenders are invited for supplying and 
erecting the necessary plant and fittings for an electric light 
installation in the new hoepital block of the district lunatic 
asylum, Ballinasloe. рше etc., сап be seen at the office 
of Mr. J. F. Fuller, F.S.A., 179, Great Brunswick-street, Dublin. 
Tenders by Feb. 9, 

Southampton. — Тће Corporation invite tenders for the supply 
and the erection of the works included under the following 
contract: Contract No. 10—(Section А) car bodies and trucks; 
(Section B) motors and equipments. Specification, etc., may be 
obtained av the offices of the Borough Engineer, Southampton. 
Tenders by Feb. 11. 

London, 8.W.—The London County Council invite tenders for 
the supply of two blocks of waber-bube boilers uired for the 


electrical power generating station to be erected at the Camberwell 
 depOt of their tramways. 
Engineers Department, County Hall, Spring-gardens, S. W. 
Tenders by Feb. 19 


Full particulars may be obtained ab the 


ET 
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Wolverhampton. —The Tramways Committee invite tenders 
for the supply and erection of a 10-ton electric travelling crane at 
the new car depdp, Cleveland-road, to operate on а 500 volt direct- 
current circuit. Specifications, etc., can be obtained from Mr. 
J. W. Bradley, C.E., borough engimeer and surveyor, Ten 
Hall, Wolverhampton. Tenders by Feb. 11. 


Southwark.—The Electric Light Committee invite tenders for 
the supply and erection of the following plant for their electric 
light station at Pearese-sbreet, Walworth-road, S. E.: (Section A) 
One 400-kw. gu og orba ine and and accessories ; 
(B) two water-bube ted with mechanical stekers, and 
extension to the ebenm and water mains. Tenders by Feb. 18. 
Details in our advertisement columns. 


Huelva @igain).—The Secretary of State for Foreign Affairs has 
received a dispatch from her Majesty's ambassador ab Madrid, 
atating that tenders are invited by the nish Gevernment not 
later than Feb. 21 for the establishment of a telephone system in 
the city of Huelva. Such particulars as have been received may 
be examined on personal application ab the Commercial Depart- 
ment of the Foreign Office any day between 11 a.m. and 5 p.m. 


Glasgow.—The Corporation invite tenders for the supply of the 
following material: (1) 1,000, 2,000, or 3,000 tons steel straight 
track nails, 100, 200, or 300 tons steel curved rails, 50, 100, or 
150 tons steel fishplates ; (2) 50 tons steel tiebars, The rails and 
fishplates will be a separate contract from the tiebars. Specifica- 
tion, etc., can be obtained on application to Mr. John Young, 
(Qux manager, 88, Renfield.street, Glasgow. Tenders by 


Valletta (Malta). —' Tenders will be received at the office of the 
Receiver General and Director of Contracts, Valletta, until 11 a.m. 
Tenderers in 
alte are to depesit with 
i 15 d sum n as surety. The се whose 
tender wi oo ma competed bo carry out obliga. 
tions srung from , nobwithstending that he may net 
have signed the contract. Particulars, specifications, ete., may 
be obtained on application to the Superintendent ef Public Works 
ик Malta, er to tbe Crown Agente for tbe Celenier, Downing-etreet, 


RESULTS OF TENDERS. 


Greenwieh.—The Guardians have accepted bbe tender of 
Messrs. F. F. Joel and Co., at £5,485, for electric lighting at 
Grove Park Workhouse. 


Aberdeen. —The Town Coeuntil have accepted the following 
tenders: Electrical Power pg чу ree Limived, for the 
supply and erection of storage batteries; P. Tawse, Clayhills, 
Aberdeen, at £7,765, for the supply of materials and the construc- 
tion of works io conneetion with the laying down of the permanent 


way of new electric tramways in Great Western road and a passing 


place in Rosemount - place. 


BUSINESS NOTES. 


TRACTION. 


Hastings. —The work of constructing the electric tramways is 
expected to be commenced aban early date. 


Paisley. The Town Council have passed a resolution réfusing 
their consent to Mr. Murphy's Tramways Bill. 


Cleator Meor.—The Urban District Council do not consent to 
rh proposed West Cumberland electric tramway within their 

trict. 

Taunton —The Town Council have coafirmed their agreements 
with the tramways company and the British Electric Traction 
Company. | 

Richmend.—The District Council have ee the promotion 
of the London United Tramway Company's Bill subject to certain 
conditione. 

Isleworth.—A meeting of tradesmen and residents has resolved 
to oppose the London United Tramways Bill unless à minimum 
40ft. road were constructed. 


Darwen.—Ab tbe last monthly meeting of the Town Council ib 
was decided to proceed with che eonatruction of a branch tramway 
to Hoddlesden at a cost of £13,000. 


Laten.—The question ef applying for a tramways provisional 
order was befere the Town Council ab their last meeting, when it 
was decided to discaes the matter in committee. 


Burten.—A ratepayers’ meeting last week passed a resolution 
consenting to the promotion of the Corporation's Bill to authorise 
the construction of electric tramways in the borough. 


Paris Metropolitan Rallway.— The stfike is now over, owing 
to the intervention of M. Pierre Baudin, Minister of Public 
Works. The company have made several concessions. 

Personal, — Mr. Thomas Bownass, of Keswick, has been 
appointed, out of 322 applicants, secrebary and manager to the 
Lancaster and District) Tramway Company at a salary of £200 
а year. 

The Ону (Londen). —The Common Council have decided to 

tho Tramways and Stveet-Widening Bill of the London 


in the City. 


, whereby power is seught to ley down tramways | company 
а d . possible, to pub them overhead. 


York.—The agreement for the purchase by the Osrperation of 
the undertaking of the tramways company has been concluded, 
the latter having yielded every point upon which the Council 
refused to agree. 

Nottingham. — The work in connection with the construction of 
the Basford and Bulwell section of the Corporation electric tram- 
ways has proceeded without avy serious check, and the uoder- 
taking is in a forward stage. 

Reddish.— Lieutenant-Colonel von Donop, R.E., has held an 
enquiry into the application of the Urban District Council for 
sanction to borrow the sum of £13,000 for the purpose of con- 
structing a tramway from Reddish-road to Gorton-road. 

“Tabe” Vibration.—The recent two cases against the Central 
London Railway for damage to house property, reported in last 
week's iseue, are understood поб to affect the company financially, 
the responsibility in this respect resting with tbe contractors, 

Leeds. — The Tramway Committee have expressed the s b 
disapproval of the attitude teken ар hy the tramway men last 
Saturday. who left their work on plea that the King had 
proclaimed a general day of mourning. An apology tendered by 
the men has been accepted. | 

Erdington.—The Tramways Committee have appointed Mr. 
Green, of Mesers. Pritchard and Co., the well-known Birmingham 
engineers, as consulting engineer to advise them generally on the 
proposed application for power to construct tramways in the 
district. 

"Werriogteu —Application is to be mede to the Beard of Trado 
for their consent to the laying of double tramway lines in Léver- 
pool road. The Corporation have refused at this stage to petition 
in favour of the Manchester and Liverpool Electric Express 
Railway Bill. 

Tramway Accident.—On Tuesday Mr. Martin Fit gerad, 
wholesale wine merchant, of Dublin, was awarded £1,000 d 
against the Dublin United Tramways Company for inju 
sustained by him owing, 10 was alleged, to the tramway track nob 
beiog properly sanded. 

Ashton.—A Local Government Board enquiry was held on 
Tuesday week by Lieutenant-Colonel von Donop, R.E., in respect 
of an application by the Ashton Town Council for sanction to 
borrow £26,570 for the construction and electrical equipment of 
the traneavays and for other purposes. 

Camberwell. —In their t to the Borough Council the 
Works and General Parpoees mitbee suggest that the Council's 
consent be given to the proposed tramways, but that a petition 
against the London County Council’s Bill be lodged in order to 
obtain the insertion of protection clauses. 

Metropolitan District Railway.—Tho directors announce a 
dividend ab the rate of £2. 6s 8d, per feent. per annum on the 4 

r cent. guaranteed stock for the past half-year. For the second 

fof 1899 £1. 7s. 61. per cent. per annum was paid on the 5 
per cent. preference stock.— Financial News. 

West Cumberland.—-A conference of local authorities in con- 
nection with the electric tramways scheme was held lest weak. 
The proceedings were conducted in private, but it is understood 
that the whole of the representatives, with the мр уем et 
Workington, expressed themselves as favourable to the scheme. 


Leigh.—This town, which will form the cembre of the South 
Lancashire Electric Tramways Oompany’s extensive V bum à 
generating station beiog there, is to have a new industry—viz , 
the making of electrical cables. The Anchor Cable Company 
Limited, has this week been formed, with a capital of £50,000, to 
883 Sharp Ma ab T h, D. ео, including Councillor 

гре Shaw (Mayor of Leigh), Messrs. R. A. Rey, W, E. 
Rumney, and W. M. Henderson. 

Leicester.—AÀt the Town Council meeting last Tuesday the 
Tramways Committee presented a report reoomme that 
steps be taken to purchase the tramways undertaking and to work 
the tramways by electric traction, and that parliame powers 
be sought to construct and equip emtensions of the existing lines 
and a number of new lines within the borough, and to construct 
an electric power station depóts and buildings, etc. The com. 
mittee advised the adoption of the overhead trolley system, and 
that the central power station should be on the ve- i 
where the heat from a refuse destructor could be used in the gene- 
ration of power. А reeolution was adopted that steps bo taken to 
purchase the tramways undertaking from the company to be 
worked by the Corporation under their statutory powers, and the 
aystem be equip for electric traction. The remainder of the 
report was referred back to the committee for them to obtain 
expert advice as to the proposals. К. 

Manchester.—In view of the disastrous collapse of the overhead 
wires in Liverpool a few days back, a Councillor asked at the Man- 
chester City Council meeting on Wednesday what precautions the 
Tramwaye Committee were going to take to prevent such an acci- 
dent in the city. The Chairman of the committee admitted that 
under existing conditions ib was quite possible for such a disaster 
to occur in Manchester. The committee was doing ite utmost in 
the matter, however. Their engineer suggested that the only 
thing to be done, wherever a telephone or telegraph wire crossed 
а tramway route, was to insulate it with subpar. If there were 
several wires the Corporation should arrange with the owners to 

ub them into one cable and cover it with rubber. He did uot 

now whether the Corporation would be able to make such arrange- 
ments, but he trusted that the Telephones Commitee would 
serionsly consider what was to be done in regard to the telephone 
's extension of wires, and not allow them, as fer as was 
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fSoarborough.—4A. petition in favour of the proposed tramways 
has been signed by over 3,000 persons. The Corporation have 
been asked by the tramways company to give their consent to the 
passing of the Bill. 

Hammersmith.—The report of the Law and Parliamentary 
Committees recommends that steps be taken to oppos the follow- 
ing Bills: Charing Cross, Hammersmith, and District Electric 
Railway, Central London Railway (to oonfer further powers), 
London County Council (relating to tramways), and London 
United Tramways Bills. 

Perth.— The extension of the electric tramways from West 
Park.road to the western boundary of the burgh bas now been 
completed. The trials on the new section were considered 
altogether satisfactory, both permanent way and overhead equip- 
ment working admirably. The permanent way on the Blackness 
road section is practically finished. 

Hampstead Heath.—The fourth annual report of the Hamp. 
stead Heath Protection Society records that the society is in 
communication with the Commons’ Preservation Society, the 
Metropolitan Public Gardens Association, and the Borough Council 
with a view of co-operating in opposition to any encroachment by 
the proposed extension of the Charing Cross, Euston, and Hamp- 

Railway. 

Watferd.—Ab last week's meeting of the Rural District Council 
а letter was read from the solicitora to the promoters of the pro. 
posed tramway scheme asking the Council to withdraw their 
opposition to the Bill. Iv was stated that the Council's oppoei- 
tion was simply with a view to certain protecting clauses bein 
inserted. The County Council have decided to oppose the Watford 
and District Tramways Bill. 

Muaddersfield.—The official opening of the electric tramways 
took place yesterday. A large party left the town hall jast after 
noon and bravelled in special steam care to Longroyd Bridge. 
Here the ceremony of formally opening the power station wa: 
gone through, after which the starting up of the engines was 
witnessed. The return journey t» the town hall, where luncheon 
was served, was made on the new electric cars. 


New Malden.— The District Council have passed a resolution 
that if the London United Tramway Company will agree to carry 
out the provisions of а report presented by the surveyor to the 
Council, and in consideration of the company paying the sum of 
£1,500 to the Council for public improvement pur , the 
Council will waive the insertion of Clauee 8, which refers to the 
widening of the railway bridge in Kingston-road, in the heads of 
agreement. 

Birkenhead.—On Thursday week Lieutenant-Colonel P. G. 
von Donop, R E., and Mr. Trotter inspected the permanent why 
and the overhead electrical equipment of the new tramways laid 
by the Birkenhead Corporation between Woodslde and New Ferry. 
The inspection proved satisfactory, And the service of passenger 
cars was commenced on Monday last. The total length of the 
New Ferry ronte, which is the first section of the Corporation 
electric tram ways to be inaugurated, is 21 miles, Fares have been 
fixed at ld. stages, and 2d. for the full journey. 

Aberdeen.—A joint meeting of the Tramways and Lighting 
Committees wae held last week, when it was decided that the 
electric lighting ерше, should proceed with their plans for 
the new station ab Dee Village, leaving out any provision for the 
tramways in any way whatever. The larger question raised by the 
convener of the Tramways Committee, that there should be a 
special generating station for the tramways in & more central 
position, was deferred. The question of a repairing shed for the 
tramways at Dee Village station was departed from. 


Crewe.—Last Wednesday week, Mr. Gerald A Е, Fitzgerald 
and Colonel Boughey, Light Railway Commissioners (with Viscount 
Emlyn as acting secretary), held an enquiry into an application 
by the Corporation for powers to constract a number of ligho rail- 
ways or tramways in certain roads within the borough, and other 
roads outside. The London and North-Western Railway Company 
offered considerable opposition, on the ground that the scheme 
would пор реоте в 5 success. palle ан ouno also 
opposed, their objection r ng principally to the 8 nob bein 
sufficiently wide. г : 

St. Helens. —The District Tramways Company have approached 
the Corporation with to the laying of a double track from 
Cropper’s-hill to the toll bar. The electrical engineer is preparing 
a report as to the practicability of the suggestion and the probable 
coat involved. Sanction has been given to the Corporation's appli- 
cation to borrow £2,540 for the construction of tramways along 
Corporation-street and Parr-sbreeb In the event of the tramway 
company үзеш the Corporation to construct a line along 
Pecker's -road and Junction-lane, the Tramways Committee 
have resolved that the line be made, 

London United Tramways.—aA trial trip was made ou Wednes- 
day on the system of the London United Tramways Company in 
London the conversion of which from horse to electric traction 
has been completed. The efficiency of the system is considered 
proved. The company has been unable up to now to commence 
pononga traffic in consequence of the absence of the Board of 

e's instructions as to regulations. The only serious disability 
in the way of the company is the . of the Kew Observa- 
tory authorities, who are concerned at the possibility of etray 
electric currents affecting the instruments ab the observatory. 


New York Hievated Railway.—The conversion of this railway 
from steam to electric power is expected to be completed by June 
next. The system adopted comprises eight 8,000-h.p. three-phase 
Westinghouse generators in & single power station, delivering 
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power at 11.000 volte through three-conductor cables to step-down 
transformers located in seven sub stations. These sub stations 
are in convenient proximity to the railway lines. and contain 
1,500 kw. Westinghouse rotary converters receiving current from 
the step down transformers at 390 volts and delivering continuous 
current through a single-conductor cable to the third rail ab 
625 volte. 

Birmiogham. —The Tramwsya Committee have considered the 
several Tramway Bills referred to them by the City Council—viz,, 
the City of Birmingham, the King’s Norton and Northfield, the 
Smethwick Corporation, and the Handsworth Urban District 
Council Bills. Reporting on the Birmingham Bill, the committee 
consider it very desirable that the lines within the city should be 
constructed by tbe Corporation and leased to the company ; the 
lease to expire on Jan. 1, 1907, and the rent to be а sum equal to 
10 per cent. on the actual cost to the Corporation of the construc- 
tion of the new lines, connections to old linee, etc. Ав to the 
King’s Norton and Northfield Bill, the committee recommend thab 
the Corporation should consent to the authorisation of the pro- 
posed tramwaye within the city on certain conditions which have 
been agreed to by the King’s Norton Council. The committee 
further recommend that the Handsworth and Smethwick Bills, 
although not directly affecting the city, should be watched during 
their progress through Parliament. | 

Tramways Return.—A parliamentary return has just been 
issued giving elaborate figuree of the capital invested in tram- 
ways, the groes receipte, working expenees, etc. The return 
shows that the total capital paid up in Eogland and Wales for tram- 
ways on June 30 last was almost £16 000,000, as compared with 
£14,000,000 in the previous year; while for the United Kingdom 
the total is given as £20,500 000, as compared with £18,000,000 
in June, 1899. In England and Wales the length of line 
open for public traffic in June last was 933 miles, and 
in the United Kiogdom it was 1,177 miles. There were 
596 locomotive engines employed in England and Wales, 
as compared with 557 in 1898. The namber of gers 
carried in England and Wales was 817,000 000 in the year 
ending June last, as compared with 700,000,000 in the previous 
year. For the бга time the net receipts last year were £1,030, 552, 
as compared with £898 662 in 1899, and £623 338 in 1894. From 
the preeent return ib appears tbab last year the total number of 
horses employed on tramwaye in the United Kingdom was 37,481, 
as compared with 44,171 in 1899, when the number was the highest 
on record. In 1878 only 9,222 horsee were employed in working 
tramways. This is especially interesting, having regard to tbe 
increasing adoption of electric traction on tramways. 


LIGHTING AND GENERAL, 


Mother woll.—The formal inauguration of the electric lighting 
scheme took place last Friday. 

Shipley.—Ib is wl ema that before the end of March the town 
will be supplied with the electric light. 

Derby.—The Town Council intend to oppose the Derbyshire 
and Nottinghamshire Electric Power Bill, 

Lincoln — The electrical engineer having resigned, a successor 
ab а salary of £300 a year is to be appointed. 

Southampton.—The Electric Lighting Commiotee have decided 
to recommend the Council to borrow £24 478 for electric light 
works, 

Barry.—The Public Works Committee have refused to allow 
the Post Office authorities to erect telegraph poles in Graving 
Dock-street. 

8t. Marylebone.—The Council have decided t» present a formal 
petition against the Metropolitan Electric Supply Company's Bill 
in order to protect their interests. 

Bromiley.—The Urban District) Council have appoiated a com- 
mittee to consider the desirability, or otherwise, of the Council 
establishing ite own telephone system. 

Cowes.—During the illness and pending the funeral of Queen 
Victoria upwards of 370,000 words of Р, евз and thousands of 
ordinary telegrams were dispatched from Cowes. 

Popiar.—The following gentlemen have been appointed members 
of the Electricity Committee: Messrs. Anderson, Barge, Barnes, 
Beaumont, Bugler, Morton, Randall, and Thurston. 

Chelmsford. — The Lighting Committee have recommended the 
Town Council to seal the draft renewal contract with the electric 
lighting company for five years from March 25, 1901. 

Lancaster,—The Town Council have confirmed the appointment 
of Mr. Wm. A. Tester as elestrical engineer to take sole control 
pao whole of the electric lighting undertaking and the tramway 
scheme. 

Warrington.— The Town Council have decided to take up a 
loan of £31,566, already sanctioned, for the pur of electric 
lighting, and aleo a loan of £13,400 for the same object authorised 
n 1899. 

New Works —We understand that Messrs. Congdon and 
Powell, makers of electrical switch slabe, tanks, etc, have 
removed to new and very much larger works аб Britannia Wharf, 
Pimlico, S. W. 

Denoaster.—AÀt a meeting of the Electricity Committee last 
week ib was recommended that Mr. 8. Н Thompeon, of G W, 
be as assistant engineer, subject to the terms of the 
advertisement, 

Beurnemouth.—The Town Council and the Pokeedown Urban 
District Council have decided to oppose jointly the electric lighting 
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order for which the Poole Electricity Supply Company, Limited, 
are applying. 

‘Belfast.—The Electric Committee have prepared an interesting 
table giving a eummary of the electric light rental for the year 
1900, and which shows the use of electricity is increasing, both 
for lighting and for motor purposes. 

Hammersmith. —During the quarter ended Dec. 31 there have 
been 716 consumers, an increase of 313 as compared with the 
corresponding period last year. The receipts amounted to 
£4,869. lle. 9d., an increase of £1,427. 4s. 

Wrexham.—The Town Council have sealed an indenture of 
mortgage for securing to the Allianoe Assurance Company of 
£5,000, being the third equal instalment of the electric lighting 
loan of £20,000 authorised to be borrowed. 

Boottish Electrical Contractors’ Association.— We are informed 
that ab a meeting of the General Committee of the Glasgow 
section, held Jan. 31, 16 was decided that the first business 
meeting of the Association should not be held until about the end 
of February. 

New Cable Route, —Tho Eastern Telegraph Company announce 
that a cable between Porthcurnow, Cornwall, and Sb. Vineenb, 
Cape Verde Islands, by way of Madeira, was opened for traffic on 
Wednesday last week, thus соро the new direct cable route 
bebween Great Britain and South Africa. 


Rotherham.—The Electric Lighting Committee recommend 
that the price to be charged for the supply of electric current for 
motive power be 2jd. per unit. The committee further recom: 
mend that Mr. Ernest Cross (Aberdeen, be appointed electrical 
eugineer to the Corporation ab a salary of £200 per year. 


Todmorden.—The electrical engineer has advised the Town 
Council that it would be economical to work the dust destructor in 
conjunction with the electric lighting works. The Town Council 
have decided to request the promoters of two Yorkshire Electric 
Lighting Bills to exclude Todmorden from the area of their Bille. 


Calendar.—The Edison and Swan United Electric Light Com- 
оу, Limited, have issued a useful and novel calendar for 1901. 
ndsomely designed, ib is shaped to represent the '' Ediswan " 


to carry forwsrd. Ib is proposed to issue £150,000 debentures 
ranking in priority to the existing debentures.— Financial News. 

National T Co.—The directors, subject to final audit, 
recommend the following dividends for the half-year ended 
Dec. 31: at the rate of 6 per cent. per annum, less income tax, on 
the first and second preference shares; at the rate of 5 per cent. 
per annum, lees income tex, on the third preference shares; and 
at the rate of 5 per cent. per annum, less income tax, on the 
ordinary shares, carrying ,000 to reserve and about £6,000 
forward. Fi , ews, 

The City (London) — With regard to the notice of application to 
the Board of Trade for an alteration of the regulations in refer- 
ence to the supply of electrical energy, the Court of Common 
Council have adopted the recommendation of the Streets 
Committee that the Board should be informed that the Cor- 
paration objected to the proposed alterations, and that they should 

e asked to afford the Corporation an opportunity of submitting 
their views on the subject before coming бо a decision іо the matter. 

Steck Exchange. — The Stock Exchange committee have 
appointed Feb. 13 and 30 epecial settling days for the Metro- 

itan Electric Supply Company, Limited, further iseue of 
13,769 ordinary shares of £10 each, £5 paid, Nos. 85,001 to 


98,769. Application has been made to the Stock Exchange 


Committee to allow the Electric Lighting and Traction Company 


of Australia, Limited 20 000 6 per cent. cumulative preference 
shares of £5 each, Nos. 1 to 20,000, to be quoted in the official list. 


ІЛазёпаве – Оп behalf of the Local Government Board Colonel 


C. H. Luard last week held an enquiry into an application by the 


Urban District Council for a loan of £1,500 for purposes of electric 


lighting. Mr. A. Н. Preece, the consulting electrical engineer to 
the town, with whom was Mr. C. Н. Morton, the resident engi- 
neer, stated that it was proposed to extend the steam-condenser 
ad а cost of £1,126 ; building work 

of 287 ; and for engineering expenses and contingencies £287 was 
estimated. 


was to be carried out at a cost 


Newark —At the monthly meeting of the Sanitary Authority 


10 was stated that the proposed electric lighting station would be 


pub on about 2ft. of concrete so as to raise the buildings quite out 
of the way of the floode, and they would be so constructed that 
they could be extended on the same lines as occasion required. 
Provision had been made for three engines of about 320 h.p. For 
condensing 18 000 gallons per hour would be required, which 
would be taken from the navigation, but would not reduce ib, as 
the water would be returned to it. 

Camberwell.—The Council have passed a resolution agreeing 
with the resolutions passed at last year's conference between 
representatives of the London County Council and of London 
local authorities with reference te certain proposals then before 
Parliament for the establishment of undertakings for the supply of 
electricity in bulk to local authorities or companies which might 
require id. The resolution sets forth that the Borough Council 
agrees with the principle laid down in the conference resolutions, 


arc lamp, which has secured a lasting reputation throughout the 
kingdom among public bodies and in all engineering estab- 
liehmente. 

Hampstead.—The Borough Council have adopted the recom- 
mendation of the Lighting Committee, that, in order to prolong 
the life of cables and to afford them bebter protection against 
mechanical injary, all electric mains should be laid upon the 
solid system in lieu of armoured cables as heretofore laid directly 
in the ground, 

Kensington.—The plans of the scheme for lighting the work- 
house and infirmary with electricity, and for the Guardians to lay 
down their own plant, have been sent back to the Local Govern- 
ment Board without the amendment suggested by the Local 


Government Board, that the supply should be obtsined from 
outside sources. 


Stepney.—The Electric hting Committee of the Borough of 
Stepney Council have decided upon a new tariff which will allow 
of a more equal distribution of the cost over the whole year, thus 
reducing the winter and iocreasing the summer accounts; the 
demand indicator readings will nob be taken during the six 
summer months. 


Formosa.—H.M. Consul for South Formosa reports that the 
following public works are now in progress or contemplated in the 
island : a railway from south to north; a croes railway from east 
to west in the south central district ; harbour works ab Takow ; 
dredging works ab Anping ; waterworks at Takow ; lighthouses 
(North лапа, Pescadores) ; and telegraphs. 

Personal.— We notice that Mr. T. Н. Roberte-Wray has 
resigned his position as genera] manager to the Renewable 
Electric Lamp Vom peny in order to stert, in partnership with 
Mr. Alfred Baxter, the late London representative of the British 
Electric Worke Company, Limited, a business as electrical 
engineers and suppliers of universal electric plant machinery. 


Ormshirk.—On the question of the electrical engineer's report 
on the lighting of the workhouse premises with electricity being 
raised at the last meeting of the Board of Guardians, the Chairman 
said that 2d. per unit was the cosb at which it was estimated they 
would use the electric power for pumping. He thought that if the 
scheme were carried out, there need be no fear of adverse criticism 
from the ratepayers. 

Goole. —I^ is reported that the electric lighting order has passed 
through the preliminary stages. The Aire and Calder Navigation 
Company have opposed the order, and are asking for the insertion 
of a clause that the Urban District Council ehall not have power 
to enter upon the Navigabion's property to lay maine without the 
consent of the Navigation. e request of the Navigation 
Company is likely to be granted. 

Fulbam. —The opening ceremony at these works has been post. 
poned until the 2180 inet. We understand that the Mayoress will 
switch on the light, after which the company assembled will be 
entertained by the Council to afternoon tea. Io the evening a 
dinner is to be given by the various contractors intereated in the 
works, but this the Mayor and certain extreme Radical members 
of the Council have refused to attend. 

Amazen Telegraph Co.—The directors report that for the year 
ended June 30 the revenue amounts to £14,427 and the expenses 
to £39,906. After adding £8,900 for debenture interest and 
sinking fund, there is a debit balance of £34,468, which, added 
to the debit of £29,300 brought forward, leaves a debit of £63,769 


and in its opinion no farther conference is necessary, but if one be 
convened, the representatives will attend. 


Glasgow Exhibition.—Electric motors, says the Glasgow Herald, 


will be a conepicaous feature av the exhibition, many of the 
exhibitors throughout the section showing machinery in motion 
driven by this means. 
60 motors, ranging from 14 b.h p.t 200 b.h.p., and three each in 
the grand avenue and industr 

utilised in the handling of the exhibits, а five-bon one ab the 
machinery hall loading bank and one of three tons at the goods 
yard ab the industrial hall. 
being supplied from the Corporation system. 


In the machinery hall there will be over 


ball. Electric cranes will be 


Each crane is fixed, the electricity 


Milo End.—At а recent meeting of the Guardians the Works 
Committee reported that they had gone carefully into the question 


of the electric light, and finding that the production was a very 
expensive affair, the result far from satisfactory, and that to 
effecb an improvement would involve an outlay of several hundreds 
of pounds in the provision of new batteries and increased 
capacity, they recommended that no further outla 
over the 


storage 
be incurred 
lant, and that the use of this means of lighting the 
premises discontinued until the Borough Council have pro- 
vided the neighbourhood with this means of public lighting. The 
matter was referred back to committee for farther consideration 
and report. 


Belfast Tolephones. —At the last meeting of the Town Council 
id was reported that at a recent meeting of the Law and Improve- 
ment Committee the following resolution was adopted: That 
the town clerk be authorised to accept the Postmaster-General's 
license for telephonic business as settled, and we recommend that 
a special meeting of Council be held to determine how far the 
undertaking be proceeded with, and that meanwhile no further 
facilities to erecb poles or lay wires be given to the National 
Telephone Company.” Considerable discussion ensued, after which 
id was agreed to delete the following words from the resolution: 
And that meanwhile no further facilities to erect poles or lay 
wires be given to the National Telephone Company.” 

London Gazette.—A receiving order has been made out re 
T. A. Flather, 406, Meanwood-road, Leeds. The first meeting in 
the estate of the above will be held on Feb. 13 at 11.30 a.m. ab 


official receiver's offices, 22, Park-row, Leeds, and the public 
examination on Feb. 26 at 11 a.m. at County Court House, 
Albion-place, Leeds.—The last day for receiving proofs in the 


estate of L. Francis, 13, Corporation-road, Southwoid, Suffolk, 
ie Feb. 16. Mr. H. P. Gould, official receiver, 8, King-street, 
Norwich, is truetee.—A first dividend of 3s. 6d. per pound has 
been declared re A. W. Hirst (trading as Hirst and Co.), Sb. 
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Michael's-road, West Croydon, Surrey. Payable from Feb. 15 at 
official recelver's offices, 24, Railway-approach, London Bridge, S. E. 

York.—The Blectric Lighting Committee recommend that the 
basis of Veri im for lighting and power and for meters, as from 
Dec. 31 last, be as follows : For general lighting, the charge to be 
on the present rebate system of 7d. for the first hour's maximum 
demand, and 2d. per unib for all beyond that; for consumers who 
use more than 1,500 units per half-year, the sum of 7d. and lid. 
to be charged. Consumers, however, may ab their option, to be 
declared in advance, be charged the following flab rates—viz., up 
to 400 units, ба. per unit: above 400 to 600, 5d. per unit; above 
600 to 2 000, 44d. per unit; above 2,000 to 3,000, 44d. per unit; 
above 3,000 to 5,000, 4d. per unit. Above 5,000, special arrange- 
ment. For power and heating. the price of current to be ab the 
rate of lid. per unit; churches, chapels, and other places of 
worship to be at the rate of 3d. per unit. Meter rente to be 
abolished as from Dec. 31 last. 

Tunbridge Wells.—From а report of Wednesday's meeting of 
the Town Council which appeared in the Sussex Daily News we 
find that, in reply to союш» аз to the occasional fallure of the 
electric light in Tunbri ge Wells lately, Councillor Robb, as 
chairman of the Lighting Committee, explained that the present 
system ab the central station was in all ways inadequate to meet 
the increased demands of the town. As soon as possible the new 
machinery now being constructed would be in working order, and 
it was hoped there would be no repetition of the partial failures 
of thelight. The speaker also detailed the additions to the works 
at the central station, and said it was estimated that a new 
chimney shaft would cosb £5,000, and the lengthening of the 
present chimney would cost £175 this expenditure being required 
to meet the needs of the extended works. A well-known firm at 
Nottingham was being consulted in regard to the chimney shafts, 
and meanwhile the work ia connection with the new machinery, 
extension of premises, etc, was being pushed forward. The 

cil accepted the explanation as satisfactory. Ib was stated 
that at an early date the Mayor would calla special meeting of the 
Council to discuss the question of a system of electric tramways 
for Tunbridge Wells and district. 

Swindon. — A meeting of the Swindon Traders' Association was 
held on Thursday last week for the purpose of taking into соп. 
sideration the proposal of the Corporation to seek parliamentary 
powers for the establishment of a system of electric lighting and 
traction for the borough. Alderman Skurray, the chairman of 
the committee which has charge of the matter, attended and 
explained at length the details of the scheme. The Corporation, 
he pointed out, were practically unanimous with the opinion that 
electric lighting and traction would be a great convenience and a 
valuable asset to the ratepayers, and the slight opposition which 
was shown outeido the Corporation was due to the fact that the 
scheme was nob properly understood. TheCorporation had consulted 
Mr. Price, of Portemouth, who gave it as his opinion that the scheme 
would undoubtedly pay. Acting under the advice of the consulting 
engineers, one of the most able firms in England, the Corporation 

already purchased a centrally situated site for a generating 
station, and tenders for the necessary buildings, engines, and 
dynamos would shortly be considered. He pointed to the success 
which had attended electric traction in other places, and stated 
that under this echeme the Corporation would be able to light the 
town much better and much more cheaply than at present. The 
meeting decided, with only two dissentients, to intimate to the 
Corporation their approval of the scheme. 

Stoke Newington.—The Electric Lighting and Sites Committee 
have reported on a letter from the London County Council with 
reference to the application of the North Metropolitan Electric 
Lighting Company, Limited, for an electric lighting order in 
respect of the area of the borough, enquiring whether the Council 
intends applying for an order for the South Hornsey portion of 
this borough, and whether they consider, having regard to the 
Hackney Order of 1893, the granting of the order now applied for 
should be opposed. The committee recommend that the Council 
do reply that the Council is of opinion that, by virtue of the 
Metropolis Management (Plumstead and Hackney) Acb, 1893, 
Section 10, the London Government Act, 1899, and Section 3 of 
tbe South Hornsey Scheme, 1900, thereunder, the Council has 
powers, under the Hackney Order of 1893, applicable to the whole 
of the borough, including the South Hornsey portion, and that the 
Board of Trade has it in contemplation to introduce a Bill in the 
coming session of Parliamenb to ensure that electric lighting areas 
in London shall be co-terminus with the metropolitan boroughs, 
and that the Council desires that any provisional order which 
would confer powers on a private person or body to supply elec- 
tricity in this borough, otherwise than by agreement with the 
Borough Council, should be opposed ; and that the London County 
Council be requested to oppose the application accordingly. 

Stockton.—Thoe Northern Echo publishes an interview with the 
chairman of the Gas and Electricity Committees, Alderman 
Richard Hind, J.P. In reply to questions, Alderman Hind said : 
*''The public lighting by electricity, in substitution for gas, has 
been so satisfactory that we shall extend it as occasion offers. We 
have 32 10-ampere Crompton aro lamps in the High street, part of 
Norton-road, and Bishopton-lane, and four five-ampere British 
Thomson- Houston enclosed arc lamps in the neighbourhood of the 
town hall, and ib is suggested that we should proceed to erect arc 
lampe in Bridge-road and Yarm.lane. Since the electric lighting 
order empowering the borrowiog of the necessary money was 
pec by the Local Government Board, we bave already gone in 
or exbensions of the mains to the West-villas, Richmond-road, 
and Yarm-lane to St. Peter's Church, and it is also proposed to 
extend the mains down Bridge-road to the railway crossing, and, 
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if possible, to induce the Bridge Board to light the bridge with 
the electric light. The number of consumers already connected 
and the applications for connection that have been made will 
fully employ the whole of the present plant, without allow- 
ing much for reserve in case of accident. The committee 
have, therefore, no option but to ask the Corporation to 
authorise them бо provide additional power. he engine- 
room is large enough to double or treble the present 
power, which is 300 kw. Consequently the proposed extensions 
only mean the соеб of the new machinery, as the working expenses 
ew d etanding charges will be practically the same. On tbis 
account the profit on the enlarged supply will bs во much greater, 
which makes the extension all the more desirable. Enquiries 
have been made within the last few days for over 2,000 ер: 
lights, and this alone, if the negotiations are concluded, would 
necessitate an extension of the works plant." At "Tuesday's 
meeting of the Corporation it was decided to extend the mains for 
private lighting down Bridge.road and to make arrangements for 
the erection of eight arc lamps. 


PROVISIONAL PATENTS, 1901. 


JANUARY 98, 
Improvements in current collectors and ploughs for 
electric tramway conduits. Richard Mille, London 
and County Banking Company, Limited, Deptford, 


1872. 


London. 
1890. Improvements in  elootrio storage batteries ог 
accumulaters. Job Thomas Niblett, 4, Wellesley- 


mansions, West Kensingoon, London. 

Improvements in electric meters. James Hunter Gray, 
141, Hopton-road, Streatham, London. 

Improvemonts in telophone switching apparatus, 
Joseph Davenport Finney Andrews, 75, Fulham Park- 
gardens, Fulham, London. 

Improvomonts in electric railway systems. Ed. Wilson 
Farnham, 18, Southampton-buildings, Chancery-lane, 
London. (Complete specification. ) 

An improved electric alarm. Henry Felix Freed, Isaac 
Freed, and Sylvester Omer Spring, 40, Chancery-lane, 
London. (Complete specification.) | 

JANUARY 99, 

Improvements in and connected with positive rods 
for secondary cleotric batteries. pui Rose, John 
Halifax, and Charles Henry Antrobus, 5, Hatton-garden, 
London. (Complete specification.) 

Improvements in electric storage batteries or 
accumulators. Job Thomas Niblett, 4, Wellesley- 
maneione, West Kensington, London. 

Imprevements in holders for incandescent lamps. 
Joseph Davenport Finney Andrewe 75, Fulham Park- 
gardens, Falbam, London. 

Improvements in and relating to electrical meters, 
Victor Isidore Feeny, 60 Queen Victoria-street, London. 
(Allgemeine Elektricitäts- Gesellschaft, Germany.) (Com- 
plete specification.) 

JANUARY 30. 

2089. Improvements іп trolley - controlling mechanism. 
Charles William Gatward, 6, Lord-street, Liverpool. 

Improvements in or rolating te olectric arc lamps. 
William Fairburn-Harb, 50, Wellington-street, Leeds. 
(The General Electric Company, United States.) (Com- 
plete specification.) | 

Mechanism fer actuating olectrical igniters for internal- 
combustion engines. Charles Denton Abel, Birkbeck 
Bank-chambere, Southampton-buildings, Chancery-lane, 
London. (The Gasmotoren Fabrik Deutz, Germany.) 
(Complete specification.) 

Improvoments in systems of electrical distribution, 
Bertram Hopkinson, 26 Victoria-street, Westminster, 
London. (Complete specification.) 

JANUARY 81. 

Improvements in or relating te electric fuse heads 
for blasting purposes. William Albert Malson and 
Sidney Richard Malson, Bank-buildings, George-street, 
Sheffield. 

2151. Improved means for registering calls at telephone 

pers ges. Edward Rowan, 4, Danes.ion, Strand, 
ndon. 


1894, 


1900. 
1917. 


1939. 


1966, 


1981. 
1990. 


1994. 


2117. 


$118. 


8127. 


FEBRUARY 1, 

Improvoments in portablo plugs and wall sookets for 
oleotrio circuits. William Maxwell Stewart, 62, 80. 
Vincent-street, Glasgow. 

Improvements in olectric arc lamps. 
118, Fenchurch.street, London. 

2238, Improvements in toll apparatus fer telephones, 
Edward Payson Baird, 46, Lincoln's.inn-fields, London. 
(Date applied for under Patente, etc., Асб, 1883, Seo. 103, 
July 2, 1900, being date of application in United States.) 
(Complete specification.) 

. Improvements in trolley rope holders. Jobn William 
Cla о 52, Chancery-lane, London. (Complete specifi- 
cation. 


2283. William Brown, 
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2904. Improvements in or relating 
meters. Arthur William Brown, 
Cavendish-square, London. 


11, 


te maximum eleetrie 
Vere-streeb, 


2872. Improvements in means and apparatus used fer 
i propelling boats by electricity. Willlam Rowland 


Edwards, 65, 
specification.) 


Chancery-lane, 


London. 


(Complete 


$995. Improvements in oontrolling mechanism fer electrie 
and the liko current takers. Charles William 


trolleys 
Gatward, 6, Lord-etreet, Liverpool. 


2293. Imprevements in or connected with electrical switches. 
Albert Ernest Carter and the Reason Manufacturin 
Company, Limited, Norfolk House, Norfolk-street, Strand.. 


London. 


COMPLETE SPECIFICATIONS ACCEPTED. 


To be published on Feb, $$. 
1899, 


21966, Manufacture and repair ef incandeseent electric lamps. 


Fante.' 
1900. 


1588. Manufacture of electric oab'es. Heyl-Dia. 


2197. Magnetic holding table fer metal workiag machines 
specially adapted to hold flat articles down upen it. 


Lock and Barr. 


2469. Electrolytic and like electrodes and electrical resist- 


ances. Kent. 


4248. Switches or oireuit breake в for high-potential electric 
cirenits. British Thomeon-Hcuston Company, Limited. 


(Rice. ) 


5382. Step-by-step printing telograph instruments. Casella. 
5393. Trelley poles and standards fer electric traction. 


Strachan. 


5841. Electricity meters. Clutterbuck. 


8457. Means for electrically lighting lightships and ether 


stationary vessels. Junge. 


11107. Patterns or designs fer electrically regulating the 
operating of oard-punchinog machines, ombroidory 


machines, 
(Handwerck.) 


and jacquard and other looms. Edwards. 


20949. Systems of electric motor control, British Thomeon- 


Houston Company, Limited. 
21703, Systems of 

therefer. 

(Fleming. ) 
28546, Electrical interrupters for gas-engines. 
23087, 


(Potter. ) 


instruments. Reynolds. 
23390. Electric controller casings. 


electrical distribution and aro 
British Thomson-Houston Company, Limited. 


Bergmann. 


Apparatus for electrically operating keyed musical 


British Thomson. Houston 


$3583. Supperting PES fer electrically insulating telegraph 


and similar wires. Lake. (Renault.) 


—— Mr ů 
TRAFFIC RETURNS. 
s for Total 
Бекага Increase hai eire fer 
Ending |1901. |1900. decrease 1901. | 1900. 
£ £ £ 
Aberdeen Corp’rat’n| Feb. 2 511| 522 — 11 24. 206 21 002 
Birmingham frams. ,, 2 3 7073 877 - 170 |18 882 | — 
Blackburn Corp’rat’n| Jar. 13 |1 191, — — 2724; — b 
BlackpoolCorporato.| , 31 | 159| 140 + 19 |29 046 21,361 
Blackpool.Fleetwood| Feb 2| 142| 167 — 25 674 740 
Bolton Corporation. , 3 1.242 — 6 654 — 
Bradford City Trams} ., 3 655] 349 + 306 | 3,539 | 1,720 
BristolTramways Co.] „ 1 3.6122 476 +1 136| — 
Carlisle Tr’mw’ys Со) ,, 2 106) — 558 — 
Central London Ry. „ 2 7,1124 — = 30 578'a — 
City & South London ,, 3 |1.95511,119 + 836 | 9.978 | 5,590 
Cork E. T. and L. Co. Jan. 31 | 322| 297 + 25 | 1,508 | 1 453 
Dover Tramways ... Feb. 2| 139| 149| — 9 775 756 
Dablin & Lucan E. R „ 2 644 48 16 333 261 
Dublin U. T., eleo. cars „, 1 3. 109 2.789 + 320 — 25 
Dublin S.D. Electric, ,, 1 | 612| 569 + 43 — — 
Dundee Tram Co. . . Jan. 30 445 356 + 89 — — 
AMT Corporation Feb. 2 |7,958|8,147| - 189 
ax Corporation) .,, 3 660] 520| + 140 |33 665 26,633 
Hull Corporat'n E. S. Jan. 26 |1 516| 666 + 850 |58 3550 — 
Liverpool Corporat'n ,. 26 8. 14306. 598 ＋ 1.545 |32 151 26 626 
Liverpool Overhead Feb. 3 . 4041. 527 — 123“ 7,398 | 7,553 
Portsmouth Ор: » 2| 667| — — — — 
St. Helens Tram — — — — — 
Bheffield Corpora 92 3 |2, 500 — — — 
Southampton Trame Jan. 31 | 604| 364 t 240 — — 
Southport Oorporat'p — — 
Swansea Tramways.. Feb. 1 399 250 + 149 1,698 | 1,104 


а From July 30, 1900. 5 Since April 1, 1900. 
troops. 
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COMPANIES' STOCK AND SHARE LIST. 
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Electric Lighting ат and A Барр; 

& Greenwich District 1. 101,900 1 LES $ 
Bournemouth and Poole, Ordinary ...................... 10 .. 183 
— P Cum. Pret. eu ee 960699 е me oo - 10 on 1 11 

— ture Stock, Red. 092 9o um NP AD QD аз E эе a ое 100 ee 100-108 

Brompton and Kensington, Ordinary 5 . 7-8 
—— 7 per cent. Ргеѓегепое........................ b . 

36 ; Ordinary, Nos. 1-50,000.... 5 — 

Charing Cross and c Ese Ub we 104 
— а) per cent. Cum. Pref ср eb cu Gb «n OU np ao Qu оо on ею 6 tum M 

Cause Supply ео оо оо ооос Oe Os OF „%, : SIETETT) 6 е -7 
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ay oent. First Mort. Deb. ................——.. 100 

Folkestone ectricity к С е; Isa., Ori Kos. 1. 10,000 С 
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é o Debenture „ РЕНАТА 5 

South London, Ordinary gg 
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Electric Tramways.— 
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NOTES. 


Pilot Voltmeters.—At the meeting of the Glasgow. 


section of the Iostitution of Electrical Engineers, held on 
Wednesday last, Mr. Michael B. Field read an interesting 
paper on A Method of Compensating Voltmeters for the 
Voltage Drop in Leng Feeders.” 


Electro-Harmonic Socicty.— Mr. W. E. Lane 
having been elected honorary secretary (pro tem.) to this 
society, in succession to the late Mr. C. N. Grove, it is 
requested that subscriptions, applications for membership, 
and other communications be addressed to Mr. Lane at 
14, Durley-road, Stamford Hill, N. 

Long - Distance Wireless Telegraphy. — Dr. 
Fleming, during an address on wireless telegraphy as 
applied to lightships and lighthouses at Liverpool on 
Tuesday, announced that Mr. Marconi had just estab- 
lished direct communication with his system between 
St. Catherine's Point and the Lizard, а distance of 200 
miles. Mr. Marconi is certainly to be congratulated on 
this new achievement. 


An Early Automobile.—We notice in the columns 
of our French contemporary, La Locomotion Automobile, a 
statement to the effect that while delving in the records 
of the city of Hamburg а record has been discovered that 
in 1479 the communal treasurer was authorised by the 
magistrates.of the town to pay a bonus of 24 livres d’Artois 
to а man named Gilles de Dom as an appreciation of hia 
gift to the city of a “carriage set in motion by mechanical 
means only.” 


Electric Oranes.—At a recent meeting of the York- 
shire College Engineering Society, Mr. J. Hartley Wick- 
steed read a paper on the equipment of a foundry. In 
the discussion of this the relative advantages of electrical 
and steam cranes were considered. Certain speakers 
objected to the electrical equipment on the ground that it 
was liable to get out of order, but the President (Mr. J. 
Wilson Hartnell) explained that it was the question of 
design that influenced the upkeep of the crane. With a 
moderate amount of attention to details, dust could be 
kept out of the working parts, and then the electrical 
erane would be found much more easier worked and more 
cheaply maintained than the steam-driven crane. 


Telegraphists’ Good Work.—Sir Arthur Bigge has 
addressed a letter to the Press, on behalf of the King, 
expressing his Majesty’s entire satisfaction with the 
manner in which the unprecedentedly heavy work in the 
telegraph office at Osborne and Windsor Castle was per- 
formed during the period of illness and since the lamented 
death of ће Qaeen. The telegraphists on duty at Osborne 
and Windsor Castle at thia time under Mr. H.ley, the 
Court telegraphist, were: Messrs. M. Dand (surveyors 
staff), S. J. Jackson, P. W. H. Lander, J. Harnett, E. 
Long, W. G. Simmonds, R. Tubb, E. J. Eagle, G. A. 


Hounsel, F. W. Waller, W. G. Yeo, W. Muller, and 


Iuspector W. Seggle (engineer's department, Newport, Isle 
of Wight) To this gratifying communication a letter was 
sent on behalf of the Postmaster-General, in reply, expres- 
sive. of the great pleasure Lord Londonderry felt, and 
stating that the officials named would be proud to remember 
tho gracious notice which had been taken of their services. 


The Auroral Spectrum.—0On the Danish expedition 
into Iceland, the spectrum of the aurora borealis was 
photographed and compared with the spectram of the 
brach diseharga from a metallis wire, but especially with 
the photographic spsetrum of the light around the negative 
eleetrode of a disekargo tube containing oxygen,a Ssheiner 
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spectrograph being employed. The auroral spectrum has a. 
^ principal ray ” of wave-length about 556 tenth-metres, two 
strong bands at 428 and 392 tenth-metres, and numeveus) 
weaker bands extending into the violet as far as 557 tenth- 
metres. The spectrum of the brush discharge-contained all 
of these bands save those at 428 tenth-metres and, 302 
tenth-metres ; the cathode discharge in oxygen reproduced 
quite closely the entire auroral spectrum, though it showed 
also a number of foreign lines, due probably to the presence. 
of oxides of C and N in the discharge tube. In estimating 
relative intensities of the auroral bands, says Terresirial 
Magnelism, the arbitrary values 9 and 12 were given 
respectively to the bands of wave-length 428 and 292 
tenth-metres. Many of the weaker bands, however, were 
sometimes absent altogether, making an accurate com- 
parison with the intensities of the cathode discharge bands 
impossible. 

The Queensland Post and Telegraph Depart- 
ment.—We have just received greetings for Christmas 
and the New Year from the officers of the Post and 
Telegraph Department at Queensland. We believe that 
the interesting memento on which the greetings are. 
conveyed to us was sent by Mr. John Hesketh, electrica 
engineer to the department. It consists on the first page 
of the portraits of the postmasters-general who have held 
office since the department was firat formed. These 
portraits are grouped round a table of statistios of the 
department, in which the financial results in 1870 and 
1899 are compared. It is seen that the revenue of the 
Post and Telegraph Department has increased in thas 
interval by about 10 times, while the number of letters 
newspapers, etc., dispatched has increased even more than 
that. Thus the telegraph messages in 1870. were only 
89,568, whereas in 1899 they had increased to 1,641,096 
On the next page are given the portraits of the eight 
principal officials of the department, amongst which our 
friend Mr. John Hesketh appears, On the other pages is 
given a reproduction of the original record of Queensland's 
first day's telegraph service, which was April 13, 1861. 
The receipts on that day amounted to the enormous sum 
of £2. За. 2d., while we notice that the least charge for 
any message was 2s. The design for the new general post 
office at Brisbane completes the memento. 


The Electrical Engineer to the London County 
Council — It will be remembered that in December 
last the London County Council advertised for an 
electrical engineer for the engineer's department, who 
should be directly responsible, under the .chief engineer, 
for the work of construction or reconstraction for electric 
traction of the various tramways to the Council, other 
than those to be constructed under the supervision of 
Dr. А B W. Kennedy; the engineer also to be responsible 
for the working of the generating station plant and elec- 
trical equipment of the tramways after their construction. 
The salary named was: 81,000 per annum. Twenty-five 
applications were received by the department, and these 
were reduced by the Highways Committee, who, after & 
personal interview with the applicants, selected three as 
being specially suitable for the position. These three 
names were submitted to the Council on Tuesday last. 
They were: Mr. Robert Percy Bransson, electrical engi- 
neer (under the Electrical Traction Company) for the 
construction of the Central London Railway ; Mr. Charles 
Herbert Gadsby, consulting electrical engineer in private 
practice, specialising in electric traction; and Mr. John 
Hall Rider, chief consulting and resident engineer for 
electric tramways and electric lighting under the Plymouth 
Corporation. The committee recommended the Council to 
appoint Mr. Rider, as in their opinion he was the best 
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fitted to discharge the duties which would devolve upon 


the candidate selected. We are pleased to note that the 


Council confirmed thie decision on Tuesday, and now have 
the pleasure of congratulating Mr. Rider on his well- 
deserved promotion. 


Civil Engineering Education.—HMr. P. M. Barnett 
recently gave his presidential address to the members of 
the newly-formed Aberdeen Association of Civil Engineers. 
He spoke of the demands made on the profession, in con- 
sequence of which it had been found necessary for civil 
engineers to restrict their attention and to devote their 
energies in a great measure to special branches of engi- 
neering. They had now harbour, railway, electrical, 
mining, sanitary, mechanical, and hydraulic engineers, and 
in each branch there was full scope for the best skill of the 
civil engineer. In Aberdeen they had civil engineers 
practising in nearly all the branches of the profession, and 
he anticipated that the association would prove a benefit, 
especially to the younger members. Mr. R. Gordon Nicol 
then gave some valuable notes on the education of a civil 
engineer, referring to the general qualities which were 
necessary in the ideal civil engineer. He spoke strongly 
on the necessity of adopting practical instead of the abstract 
methods so much in use at present, and also urged the 
necessity of young engineers having experience in the 
workshop, so that they might gain л real and intimate 
knowledge of the materials with which they had to deal in 
constructive work. No kind of theoretical teaching alone 
was considered fit to meet the intricate problems which 
the engineer had to deal with in his daily practice, and 
skilled judgment was acquired only from experience and 
observation. _ 

Electrical Accessories.—We have received from 
Mr. C. H. Wordingham the revised liat of electrical fittings 
which have been approved by the electric lighting depart- 
ment of the Manchester Corporation. It will be remembered 
that in December, 1898, Mr. Wordingham instituted а 
system of testing and registration which applied to all 
electrical accessories to be used in connection with the 
Manchester system of electrica] supply. One argu- 
ment which was brought forward at the time 
against this system was that the consumers would 
be restricted to a eomparatively few articles which 
had been approved by the department, and that in con- 
sequence the cost of installing electric light would be 
very much increased. The contrary has been the case, 
howevei, as is shown in the list now before us. For 
practically every article required we find often a dozen 
names of electrical firms whose type of apparatus has been 
tested and approved. With this wide choice the consumer 
has also the advantage of knowing that the apparatus on 
his premises has been tried by an expert to see that it will 
reasonably fulfil its object. In looking through the list 
there are certain articles against which only a few names of 
makers are given. It will be seen, however, that these are 
the odd sizes, as, for instance, a switch to be used with six- 
tenths of an ampere of current at 200 volte. Against this 
only two names appear, whereas for the one-ampere switch 
for the same voltage no less than 16 various types by different 
manufacturers can be obtained. In a number of instances 
the catalogue prices are given opposite the makers’ names. 
This, we think, should be done in every case, for it makes 
the list much more valuable to outside authorities, because 
they know the actual type of article which has satisfactorily 
passed through the stringent tests prescribed by Mr. 
Wordingham. 

Independent Plants.—The Kensington Board of 
Guardians have a slight difference with the Local Govern- 
ment Board on the question of the provision of an inde- 


pendent electric lighting plant for the workhouse and 
infirmary. The Board of Guardians had included this 
independent plant in their scheme which was sent to the 
Local Government Board for approval. The plans were 
returned, with the request that the Guardians should 
reconsider them and obtain the supply of electrleity from 
outside sources. At a recent meeting of the Board the 
question was discussed, and it was decided to stand by 
their original scheme, including the independent electric 
lighting plant. We have not the full facts of the case 
before us as to how many lights would be required in the 
workhouse and infirmary in question. We have noted, 
however, elsewhere that there is among local authorities a 
tendency to instal plant when the financial results arrived 
at cannot be expected to prove satisfactory compared 
with the cost of obtaining electrical energy from outside 
sources. The lighting of the Thames Embankment by the 
London County Council is a case in point. We remember 
at the time this was first projected, figures were given to 
show that it was cheaper for the Council to supply their 
own electric lighting. It would be exceedingly interesting 
to compare these forecasts with the actual figures, as, con- 
sidering the small amount of plant required and the heavy 
cost of the site and buildings which have been erected, we 
think the estimates would be found to have been exceeded. 
Another point is the labour question, which in this case is 
an exceedingly serious one in view of the staff required 
compared with the comparatively small quantity of elec- 
trical energy which has to be generated. The Kensington 
Board of Guardians do not stand in such a favourable 
position as some, for such institutions have, as a rule, 
steam heating plant, and the one engineer can be placed in 
charge of the whole of the boiler plant, with a resultant 
economy in the labour charges for the electric lighting. 


Deep-Level Electric Lines.—Amongst the advan- 
tages which the Great Northern and City Railway 
Company claim that they will realise over the Central 
London Railway is that arising from the use of a much 
larger tube. In this case the tube is to be of sufficient 
diameter to take the ordinary rolling-stock of the Great 
Northern Railway Company. With this large diameter 
there will be sufficient space at the side of the train to 
enable the doors of the present rolling-stock to be opened 
when the train is in the tunnel. This undoubtedly is a 
great advantage, but it can be unduly emphasised. The 
arrangement of the doors on the Central London Railway 
possesses extremely great facilities for the quick loading 
and unloading of the trains. The point, however, in 
which the new line will have an advantage is that they 
may distribute the weight of their electric motors through- 
out the train and do away, in consequence, with the 
exceedingly heavy electric locomotive. It is not, however, 
the weight of the locomotive on the Central London 
Railway which is giving the trouble in causing vibration, 
so much as the fact that a large proportion of this weight 
is carried on the wheels without the intervention of springs. 
In the locomotives in question the armatures are built 
directly on tbe axles, and half the weight of the field- 
magnot system also comes directly on the axles without the 
intervention of springs. In consequence of this a severe 
blow is caused every time the weight passes over a joint 
in the rails, as the dead-weight of each armature and half 
the field has to be accelerated upwards during the very 
short interval of time in which the wheel is passing from 
the low end of one rail and the projecting end of the rail 
of the next. This hammering action has damaged the 
track, particularly at the jointa, while the small wheels on 
the ordinary rails give audible evidence of the defects so 
caused. We believe it is a fact, however, that the con- 
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tractors for the plant advocated from the first the use of 
geared motors in order to avoid the great dead-weight on 
the axle, and that such geared motors are now being 
introduced as à meaus of overcoming the vibration trouble. 


Oentral-Station Design. — Mr. К. A. Chattock, 
MIEE, the Bradford city electrical engineer, gave a 
lecture to the members of the Bradford Scientific Associa- 
tion at the Mechanics’ Institute on Friday last оп The 
Design of Central Electric Generating Stations.” The 
president (Mr. E. Naylor) occupied the chair. In the 
course of his address Mr. Chattock remarked that his 
subject was of especial interest at the present time, in view 
of the large extensions that were now being carried out at 
the electricity works of the Bradford Corporation. If an 
area of supply was not large, and the population was fairly 
dense, the most suitable form of supply was by direct 
eurrent. Direct current could be supplied economically 
on the three-wire system at a pressure of from 400 to 
500 volte for a distance of about three miles, and this 
method lent itself to the supply of motive power more 
satisfactorily than the alternating current; the motors 
were more easily manipulated, and were cheaper in 
first cost than motors using alternating currents, If, 
however, the area was large and the population scattered, 
it was necessary to supply current at high pressure, of 
from 2,000 to 5,000 volte, or even higher, and to transform 
it down again at various points. If a direct-current 
supply was to be used, the site should be as central as 

within the area of supply in order to reduce the 
lengths of the various feeders and ensure efficient working. 
It might be laid down as a general rule that it was far 
more economical to put down one large central station 
rather than several small ones, and consequently the area 
of the site chosen should be large enough to provide for 
the total expected power required, with allowance for 
stores, workshops, and offices. In the early days of electric 
lighting а mistake was almost invariably made in not allow- 
ing sufficient space for extensions, and experience had proved 
that it was the best policy, if land could be obtained at a 
fairly reasonable rate, to buy even five or six times the 
amount required at the moment, and, if possible, to let it 
on short tenancies, so that it was always available when 
required. The arrangement of the various portions of the 
building was explained in detail, and various points were 
illustrated by means of lantern pictures. After a good 
discussion a vote of thanks was accorded to Mr. Chattock 
for his lecture. 

London’s Electric Power Supply.—At a meeting 
of the Institution of Junior Engineers held at the West- 
minster Palace Hotel on Friday last, а paper was read 
by Mr. L. F. Awde on "Electric Power Supply in the 
Metropolis" The author, in the first place, referred to the 
comparatively small amount of electric power at present 
used in London, and dealt with the difficulties attending 
the supply of electricity for power purposes from the 
existing stations in the Metropolis at a price that could 
really be considered as reasonable, and which would induce 
the manufacturing community to generally adopt this form 
of energy for machine driving, etc. The disadvantages 
attaching to the positions of most of the various stations, 
and their results upon the working costs, were dealt with 
at some length, and in this connection a curious fact was 
adduced—viz., that the average works costs for 1809 were 
exactly the same for both local authorities and companies, 
being 1:914. per unit in both cases, the advantage resting 
with the local authority only in the matters of rates and 
management to the extent of 0°37d. per unit. The author 
spoke strongly upon the action of the colliery pro- 
prietors last year in cornering the coal market, the 


results of which were so severely felt by all the elec- 
trical undertakings, and hinted at some counteracting 
remedy that it might be necessary to find should their 
tactics be sustained or repeated. He expressed himself in 
favour of one large station down the river, generating for 
power purposes and street-lighting only, and submitted 
detailed estimates for such a station of a plant capacity of 
some 33,000 h. p., the whole scheme involving a capital 
expenditure of over one million sterling. The system 
proposed was a three-phase generation, and distribution 
at extra high pressure to transforming centres, the low- 
pressure distribution to consumers premises being at 500 
volts from rotary converters and batteries. The costs of 
working were set out in detail showing a total cost of 
under jd. per unit, the maximum selling price being 
suggested at 114. per unit, or 1]d. per horse-power hour. 
In the case of factories in the immediate neighbourhood of 
the generating station, and with а view to encourage the 
erection of such factories, the special price for these was 
put at the low figure of 1]d. per unit, equivalent to very 
little more than 2d. per horse-power hour. 

Stopney Oharges.—The Borough Council of Stepney 
has now taken the place of the Whitechapel Vestry, and 
hence has taken over what was known as the Whitechapel 
electric lighting undertaking. "We have been recently 
informed by the resident engineer of these works that 
a new scale of charges is to be inaugurated on the 25th 
of this month. It will be remembered that in the old 
scale of charges great inducements were offered to the 
electric lighting consumers to increase their demand for 
electrical energy in summer months. The inducement was 
that all electricity supplied in the months from April to 
the beginning of October was charged for at the rate of 
1d. per unit. We gather that complaints have been made 
that in consequence of this the charges during the winter 
months became unduly heavy. It has accordingly been 
decided to alter the rates and to do away entirely with 
the old 1d. per unit rate in the summer. Under the new 
system the consumers will have the option of paying under 
either of the two following scales: (a) At the rate of 1d. 
per unit for all electricity consumed, and a monthly rental 
of 7d. for each demanded 8-c.p. lamp (or its equivalent) as 
shown by the maximum demand indicator, each such lamp 
consuming one unit in 30 hours. (5) At the rate of 8d. 
per unit for all electricity consumed up to the quantity 
required for 30 hours’ use of the demanded number of 
8-с.р. lamps (or their equivalent), as shown by the maxi- 
mum demand indicator, each such lamp consuming one 
unit in 30 hours ; all electricity consumed in excess of this 
quantity will be charged at rate of 1d. per unit.” The 
last scale would be made rather more explicit if it were 
stated that the 50 hours’ use was per month. The circular 
also states that the maximum demand indicators will be 
only read during the six winter months, so that in the 
summer months the demanded number of 8-c.p. lamps or 
their equivalent will be taken from the mean of the 
demand indicator readings for the March quarter. The 
usual clauses are also in evidence to the effect that if 
the consumer wishes to increase his supply for one night 
only in each month, he can have the maximum demand 
indicator disconnected on application. We had in the first 
instance considerable doubt as to the efficacy of the rates 
of charge in the summer months, and think that the new 
scale is much to be preferred, as it spreads the same 
standing charge which the Council has had to incur to 
supply the consumer equally over the four quarters. 

The Berlin Visit.—The secretary of the Institution 


of Electrical Engineers informs us that the preliminary 
arrangements for the Institution visit to Berlin, on the 
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initial invitation of the Allgemeine Elektricitate-Gosellechaft 

and of Messrs. Siemens and Halske, are now being made. 

The German Reception Committee, of which Mr. Gisbert 

Kapp is secretary, and the Counoll of the Institution are 

anxious to form at once an approximate estimate of the 

number of members of all classes likely to take part in the 
visit. It is proposed that the whole party, starting on. 
Saturday, June 22, should break the journey ar Hanover 
for one night, visiting installations at that place, and should 
arrive in Berlin on Monday, Jane 24. In Berlin it is 
understood that visits will be made to the works (among 
others) of the Allgemeine Elektrioitäta- Gesellschait and 
of Mossrs. Siemens and Halske, as well as to installa. 
tions. of special interest. An evening entertainment 
will probably be given by the two firms above 
mentioned. А ladies’ committees will be formed in 
Germany to arrange for the entertainment of ladies: 
accompanying members. The visit to the ойбу of Berlin 
will terminate on Thursday, June 97. Members of the 
Institution are, however, invited to take part in the 
meetings and visits of the Verband Deutscher Elektro- 
techniker in Dresden from Thursday, Jane 87, to Sunday, 
June 30. Should, therefore, a sufficient number of 
members signify their intention of joining each group, 
special arrangements will be made with а tourist agency to 
supply to those who wish for them tickets and hotel 
coupors at a special rate for the following parties: (a) 
London - Hanover - Berlin - London ; (b) London-Hanover- 
Berlin- Dresden- London; (c) London - Hanover - Berlin - 
Dresden-Nuremberg-Frankfurt-Cologne-London. The last- 
named group (c) has been arranged to enable members to 
see the works of Messrs. Schuckert and Co. at Nurem- 
berg, and of Mesers. Lahmeyer and Со, at Frankfurt, 

to which it is hoped visits may be arranged. Those 
extending their visit in this way could arrive in London 
probably about July 5 or 6. It is anticipated that the cost 
of the visit, if the reduced rates are avallable (including 
rallway fares and hotel expenses, but exclusive of wine 

and extras), need not exceed—for Group A, £12 first class 

and £10 second class; for Group B, £16 first class and 
£13 second class ; and for Group C, £22 first class and £18 

second class. The secretary asks that the forms he has 
sent out may be returned before the end of the month. 

The programme of the visit is а most attractive one, and 

we expect а large number will avail themselves of this 
exceptional opportunity to visit Germany's largest electrical 
worka, 


Cooper's Hill.—We have in previous issues referred 
to the proposed radical changes in the staff at Cooper's Hill 
College which will entail the retirement of seven of the 
members of the staff, including the professor in hydraulics 
and mechanism, the professor in chemistry, and also the 
profeseor in physics. The seven gentlemen referred to 
have all been given three months’ notice to determine their 
engagements, and they consider that they have been 
exceedingly hardly deait with. From what we can gather, 
the change has been made at the instance of the president 
of Cooper’s Hill College, who has had large experience in 
the Public Works Department in India, His proposals for 
the reorganisation of the staff have been considered by the 
Visiting Board, which consists of the following gentlemen : 
Sir Charles Crosthwaite (chairman); Mr. James Mansergb, 
president of the Institute of Civil Engineers ; Sir A. Rendel, 
consulting engineer to the Secretary of State for India; 
Mr. H. Leonard, late chief engineer, Bengal ; Colonel G. F. 
Pearson, late Director-General of Forests, India ; Colonel 
Sir W. Bisset, RE, Government Director of Indian 
Railways; Sir C. Ilbert, late member of the Vicerey’s 


Institute of Civil Engineers; Sir W. Preece, F. R S., 
late engineer-In-chief, General Post Office. One would 
think, from these names, that all questions of a per- 
sonal character would be far removed from the reasons 
which resulted in. theechange mentioned above, which, it 
is claimed by some, is to be made for economical reasens. 
Another view of the case is that in certain departments 
the instruction given at the college has not been up to date. 
The:teaching staff’s reply to this is that they have never 
been consulted as to the curriculam to be adopted, or as to 
any changes which they might think should be introduced 
in the course of studies with advantage. In order to 
ventilate the matter more thoroughly, a memorial was 
presemted on Tuesday last to: the Secretary of State for 
India,. in which a dignified protest is made against the 
arbitrary and sudden dismissal of the teaching staff above 
mentioned. It is urged by those who signed the 
memorial that such a course should not be taken without 
an enquiry into the working of the college. The memorial. 
was signed by such prominent men as Lord Kelvin, Lord 
Rosse, Lord Lister, Lord Acton, Lord Rayleigh, Sir Henry 
Roscoe, Sir Wm. Huggins, and Sir Joseph Hooker, and 
was personally supported by many leading men. In reply 
to the deputation, Lord George Hamilton made a long 
speech, in which he reviewed the financial difficulties of the 
college, extending over many years, and also the proposed 
changes in the course of study. He gave particulars of 
the gratuities and pensions which would be given to the 
seven members of the staff, and concluded by stating that 
the persoual interests raised by them must be subservient 
to the general welfare of the college. 


The Education and Training of Engineers — 
“Оа the Training of Electrical Engineers" is the title of 
& most interesting paper read before the Manchester 
Section of the Institution of Electrica] Engineers on 
Tuesday evening. The author, Dr. John T. Nicholson, 
M.LC.E., gives it as his strong opinion that after leaving 
school the boy who intends to become an electrical: engi- 
neer should first spend at least two years in the workshops 
of & mechanical engineer. In boys coming directly from 
school to the professional college, he had always found 1t 
extremely difficult to arouse a lively and intelligent interest 
in their subjects of study. "Turning to other matters, the 
author referred to an announcement in Elektrotechnische 
Mittheilungen that Herr von Dolivo-Dobrowolski, chief 
electrician of the Allgemeine Electricitäts. Gesellschaft, is 
shortly going to Petersburg to take over the direction of 
the new Government eleetro-teshnical institute these. The 
same journal states that Herr Gorges is giving up Ме 
position as engineer-in-chief of the firm of Siemens and 
Halske to fill ас professorship at the Dresden Polytechnic. 
Remarking on this, Mr. Nicholson says: he has yet to learn 
of any appointment in a college or technical school in 
Britain whose attractions could induce. ite acceptance by 
the emgineer-in-chief of any of our great companies! 
In conclusion, the author would press upon the members 
of the Institution his strong conviction of the expediency 
of at once establishing some arrangement whereby the 
more eminent young employés of our manufacturing 
houses may be enabled and encouraged to return, for 
periods of months at а time, to the laboratories of their 
schools or colleges, for the purpose of spending their whole 
energies in the prosecution of industrial research for the 
benefit of the firms employing them. This system, he 
points out, is already partly in vogue in Germany and 
America, and has produced most gratifying resulte. If, 
however, the leaders of Britieh industry do not realise 
the national significance. of such higher scientific 


Council; Sir J. Wolfe-Barry, F.R.S., past-president, | training, it is futile for the heads of our colleges 


THE ELECTRICAL ENGINEER, FEBRUARY 15, 1901. 


and technical schools to seek to thrust forward 
their projects in their despite. On the question of the 
edacation of children employed by engineering firms, the 
Manchester Association of Engineers had a noteworthy 
discussion last Saturday. It appears that the Sacrotary of 
S'ate for the Home Department and the President of the 
Board of Education are about to appoint a Dapartmental 
Committee to enquire into the employment of school 
children. This raisss the question how far they ought to 
remain at school or to goto work before they are 14 years of 
age. One speaker pointed out that the fault of many elec- 
trical engineers was that they were not properly trained, and 
had “apecialised’ before they bad got the general instruction. 
The advantage of passing а definite resolution in regard to 
the matter was urged upon the meeting, and eventually it 
was resolved that the age limit should be raised one year, 
but that the standard of education should be raised at the 
same time, and that the meeting was of opinion that the 
engineering employers would be prepared in this event to 
accept a shorter apprenticeship. 


Electric Lighting Orders in London.— There are 
four applications for electric lighting orders to be con- 
sidered by Parliament this session dealing with areas inside 
the boundaries of the London County Council. Two of 
these refer to the area of the St. Marylebone Borough 
Council The third takes in the districts of Lewisham and 
Penge, while the fourth embraces the Stoke Newington 
area. With regard to the first two applications, one is made 
by the St. Marylebone Borough Council], and the other by 
the St. Marylebone Electric Supply Corporation. It is the 
third year in succession that the last-named corporation 
have applied for a provisional order. It will be remem- 
bered that lass year they succeeded in passing the com. 
mitteo stage, but that the order was thrown out on the 
ground that the new Borough Council should bave an 
opportunity of undertaking the supply. The question is, 
however, complicated by the fact that tho Metropolitan 
Electric Supply Company are already in the district, 
and that up to the present Parliament has not 
granted any provisional order to a local authority to 
enable them to compete with a private company. In 
fact, the old Vestry of St. Marylebono entered into 
negotiations with the Metropolitan Company for the pur- 
chase of that part of their undertaking which lies within 
the area in question. The negotiations did not come to 
business, owing to the great difference between the values 
put upon this portion of the undertaking by the experts 
engaged on either side. It would seem, therefore, that of 
the two competitors the Metropolitan Supply Corporation 
comes before Parliament with the bigger chance of success. 
The four applications have been’ considered by the High- 
ways Committee of the London County Council wto 
naturally report in favour of the local authority'a title 
to the orders concerned. They also suggest that in tho 
event of any of the three companies having their applica- 
tions for orders granted, that a repurchase clause should 
bo inserted in the same, similar to that which was containcd 
in the 1896 order for Camberwel), The clauso in question 
provides that the local authority can repurchase at any 
time without the first 21 years upon the payment of 
1} times the capital outlay of the undertakers, together 
with the sum necessary to make up the dividends 
to an average of 5 per cent. per annum from the 
commencement. The London County Council also suggest 
that the ordinary date of purchase should be 42 years 
from Aug. 26, 1889, in order that these should end at the 
same date as the other provisional orders within the 
county of London. With respect to the application of the 
St. Marylebone Borough Council, the jonly proposal made 
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by the London County Council is that there should be no 
provision made in the order by which the Council should 
have the right to transfer. The transfer of the Lambeth 
order to the South London Electric Supply Corporation 
atill rankles in the minds of the Highways Committee, in 
that in the transfer no provision was made for the London 
County Council’s consent being requested before any plans 
were passed. This bas prevented tho IIighways Committee 
of the London County Council having any jarísdiction over 
tho company in question. 


The Equipment of the Inner Cirole.—Informa- 
tion continues to leak out concorning the various proposals 
for the electrical equipment of the Inner Circle of- the 
Metropolitan District Railway Company. Thus we find 
that the outlines of the offer of Mesars. Dick, Kerr, and 
Co. have been communicated to our Ameri:an contem- 
poraries, who are enabled to publish actual drawings of the 
various details which this firm would adopt were the 
contract placed with them. We gather from these draw 
ings that the firm would propose to use motors of a geared 
type on the axles of the passenger carriages. These would 
be controlled from either end of the train on the multiple- 
unit system. The ordinary train would be made up of 
six coaches, three of which would be motorcars and the 
other three trailing cars, so that at any time it would, be 
easy to split à train up into small units. It is suggested 
tbat tbis could be done when the traffic was light, and 
then one motorcar and one trailer would form tke unit. 
It is stated in tho offer that it would be wuck preferable to 
work with an earthed return, having only one insulated 
conductor. If, however, the Board of Trade require an 
insulated return in order to protect magnetic observatories, 
the firm propose to run the two insulated conductorg on 
the outside of the tracks. The one conductor would have 
ita centre line 103in. above the sleeper, while tbe other, 
which would be vertically over the first, would be 11jin. 
higher up. The castings, which would be secured to th? 
sleepers by coach screws, and which would support the 
insulators carrying these conductors, would be provided 
with a projecting tongue between the two conductors. 
Wooden boards would be placed longitudinally from one 
of those projecting tongues to the next, and secured to the 
same by means of bolts. These boards would then form 
an insulated division between the two conductors. The 
main advantage claimed by the company for the introduction 
of electric traction on these lines is the greatly increased 
acceleration. For instance, with the motors fixed on every 
alternate carriage, as suggested in the offer, tho train would 
have, when fully loaded, 63 per cent. of its entire woight 
on the driving wheels, whereas if even the trailing cars 
were filled and the motorcars empty, which would give the 
worst possible condition of things, 57 per cent. of the entire 
weight of the train would be on the driving wheels. The 
total weight of the loaded train, consisting of three trailing 
cars and three motorcars, is estimated at 129 tons. The 
trailing cars welgh 151 tons each, and the motorcars 
225 tons each. The firm estimate that with the distribu- 
tion of weight and motors they could obtain an accelera- 
tion of nearly 24(6. per second per second. The proposal 
is that the motorcars should be for third-class passengers 
while the first апа second class passengers would be on the 
trailing cars. Tho firm proposes to employ three-phase 
currente, and to transmit at 5,000 volts to distributing 
stations, where trantformers and motor-generators would 
be placed. The frequency proposed is 25 cycles per 
second. The whole of the motors and generators would 
be designed by Pref. Short, and it is suggested to use 
Willans engines to drive the generators. lt remains to be 
seen whether this firm's offer will be accepted. 
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HUDDERSFIELD ELECTRIC TRAMWAYS. 


——9———— 


Huddersfield has taken a prominent lead amongst muni- 
cipal authorities as being one of the first in all movements 
towards municipal ownership. The borough can claim to 
be tho first of all towns to own and work a municipal tram- 
way system. Thus it was in 1877 that tramways wero 
first proposed for IIuddersfield. The Bill brought forward 
in that year was introduced by the London Tramways and 
General Works Compiny, but was not proceeded with 
owing to the opposition of tbe Corporation. In 1879 the 
Corporation promotcd a D.l!, and ob'ained powers in tho 
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from timo to timo with girder rails weighing 98ib. per 
yard, rosting on a concrete bed, the space bctween the 
rails being paved with granite. It appoars thit the Cor- 
poration made tho tramways with an idea that they would 
be able to leaso them, but as no company conld be fourd 
to tako over the working, it was decided in 1882 to purchase 
engines and сагв and to ruu the line themselves. In doing во 
they worked under a license from tto Board of Trade. 
Full powors for working tho tramways were, however, 
obtaincd from Parliament in 1897. The history of the 
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next year to enable them to construct tramways along 
certain routes. It was then decided to uso the 4ft. 8hin. 
gauge, and to make the track of sufficient strength to 
enable it to carry locomotives. It will be soen that 
this was necessary owing to the sovere grades which are 
found in the IIuddersfield streets. This will be gathered 
from the fact that the altitude of the Huddersfield streets 
along which lines are constructed varies from 20016. to 
80016. above the sea-level. The first system of rails used 
consisted of 4516. rails spiked to metal chairs placed 3ft. 
apart, the chairs weighing 80lb. each. "These chairs were 
supported on continuous beds of concrete. Some 10 miles 
of track were laid on this system, which was found, 
however, to be too light for the traffio which had to be 
carried. Tho extensions have consequently been made 


- 


MR. K T CAMPBELL, MICE, 
BOROUGH ENGINEER OF HUDDERSFIDLD, RESPONSIBLE 
FOR THE ELECTRIOAL SYSTEM OF TRAMWAYS. 


MR H N. THOMAS, 
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undertaking from 1882, when the cars were first run, up 
to the present time is too long for usto give in our columns. 
The department has had the financial difficultios which all 
ploneer undertakings are subject to, as the wholo of the 
rails, rolling-stock. and car-sheds have had to be renewed 
during that period owing to two serious accidente, for which 
heavy compensation had to be paid,the undertaking was 
still further handicapped. It ia satisfactory, however, to know 
that for the last five years the system bas been entirely 
self-supporting, in spite of the fact that good wages were 
paid to the conductors and drivers, and that they worked 
comparetively short houra per day. From the figures 
given us by Mr, J. Pogson, who has for years had charge 
as general manager of the tramways, we learn tbat the 
mileage per annum of tho steam trams bas reached 
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600,000 car miles, while over 6,000,000 passengers were | undertaking, the Corporation has persevered from time to 


carried during the past year. Leaving now the history of 
the undertaking, we come to the period when it was 
decided to equip the same for electrical working. 

It may be said that from the date upon which the 
Huddersfield Corporation took into serious consideration 
the advisability of substituting electricity for steam as the 
motive power in connection with its extensive system of 
tramwayr, very little time has been lost in the carrying out 
of such work as has enabled the Tramways Committee to 
place at the disposal of the public an installation of electric 
traction comprising nearly ono-half of the tramways within 
the borough, while the power station and car-sheds have 
been erected on a scale sufficient to meet the requircments 
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of the whole of the tramways undertaking both within 
and without the municipal boundary. 
of 1899 1900 powers were obtained for the construction 
of 19] miles outeide the borough and 34 miles inside 
the borough, whicb, added to the 28 miles already laid 


over three miles and one furlon 
If we look at the history of 
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time, until we now find that, so far as the scheme of con- 
version has been completed or is in contemplation for the 
near future, the town may claim to have escaped the 
limitations which have come down to it as a legacy from 
the régime of the horse car and steam tram, and that wo 
have а thoroughly equipped апа up-to-dato street railway 
with spacious саге, frequent service, and high speeds—con- 
ditions which have made tramways such important and 
necessary acquisitions in the economy of time, во essential 
to business people. "These conditions are for tho first time 
realised in Huddersfield to the fallest extent by the open- 
ing of the electric tramways, and tbe public have now an 
opportunity of seeing how great are the advantages of a 
tramway service embodying the very latest improvements 
in street locomotion. The new undertaking will, we hope, 
perform a twofold service. Not only will it add immensely 
to tho convenience of the town, but will give an impetus to 
those adjacent centres of industry which at present suffer 
from inadequate means of transport. 

Dealing with the Huddersfield Corporation electric 
tramways from their inception, and having regard to many 
difficulties which presented themselves at first, notably 
that of doing away with an efficient system of steam care, 
which would be of no practical value in the new undertaking, 
tho Tramways Committee may be congratulated upon the 
persistent manner in which it has adhered to the deter- 
mination to convert the lines from steam to eloctric 
traction. It wae in September, 1898, that the borough 
engineer, Mr. К. F. Campbell, MICE, AIEE., was 
instrueted to prepare a full report upon the proposed 
undertaking. The engineer's report was presented 
to the committee on Dec. 12, 1898, and, after a 
long and exhaustive investigation, was adopted by the 
ccmmittee on Feb. 24, 1899, and it was resolvcd to proceed 
forthwith to electrically equip the Lindley and Oatlane 
routes. It had previously been suggested that these routes 
should be equipped as an experiment, but Mr. Campbell very 
strongly recommended that they should be merely considered 
as & part of the whole scheme of electric traction on the 


Under the Act ground that in the equipment of а small section of the 


tramways the cost, pro тайа, of providing buildings and 
plant, if they were to be of service as part of the entire 
achemo thereafter, must exceod the cost which would be 
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IId. 1.—Block Plan of the Huddersfield Tramway Station and Car Sheds, 


inside the borougb, make in the aggregate 52 miles of 
single track. The Corporation also have running powers 
in the Linthwaite district. 
uddersfield as regards its 
tramway enterprise from the beginning, it may fairly be 
sald that, notwithstanding the many difficulties to contend 
witb, more particularly in the initiatory stages of tho 


incurred if the question of applying electricity as the motive 
power were confined to such a small section This important 
decision on the part of the Council enabled the Tramways 
Committee to authorise the preparation of the necessary 
plans and specifications for the equipment of some 14 miles 
of single track. Before, however, committing the Corpora- 
tion to so large an expenditure as was involved by the works 
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contemplated, it was deemed advisablo to refer the engineers 
plans and specifications to & consulting engineer for his 
further advice, and Mr. Horace Field Parshall, M.I С.Е, of 
London, was therefore called in, with the result that the plans 
and specifications as submitted were approved by him. We 
should here note that in the proparation of the plans and 
specifications for carrying out the work tho committeo 
and the borough engineer have had the assistance of their 
able and experienced tramways manager, Mr. J. Pogson, 
M.I M E, who for а long time back had advised the com- 
mittee to convert their extensive system of tramways from 
steam to electric tractiop, and bad presented many valu- 
able reports in favour of the conversion. In the carrying 


out of the work Mr. Н. N. Thomas, la'e of the Isle of | 
Man tramways, has acted as resident engineer and clerk : 
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only to the electric traction undertaking, but to the town's 
interests, it may be said that the position is an ideal one 
for tho generation of power for tramway purposes at а 
minimum cost, and it must bo admittcd from the plan 
(Fig. 1) that the borough engineer has used the spa 
available to the bost advantage. | 


DUILDINGS. 


The buildings, which have been erected from the designs 
of the borough engineer, are all constructed ia Yorkshire 
stone, with ashlar facings, and, although free from any 
attempt at embellishment, possess all the advantages in 
appearance and usefulness of a station cf the first class. 
The roofs are of Welsh slates, with sufficient glazing to 
thoroughly light every part of the buildings. The boiler- 


710. .—Map cf all the Tramway Routes eventually to be Electrically Worked by the Haddersfleld Corporation. 


of works. Mr. Thomas is now taking fall charge of the 
running and upkeep of the electrical equipment. 


POWER STATION SITE. 


In the matter of the selection of an advantageous site 
for a power station the Corporation has been exceedingly 
fortunate in its choice. Thus it has been able to command 
a position by which the whole of the current rcquired in 
connection with the entire scheme can be supplied from one 
station with direct current at 500 volts, thus avoiding the 
additional expense of sub-stations and transforming gear. It 
has also beon able to utilise a site which, already the 
property of the Council, has been for some time back 
unremunerative. The site, which is about one acre in 
extent, stands on the River Colne, from which an adequato 
supply of good water is always at hand for condensing 
purposes and for boiler feeding as well, In relation not 


house has its entire frontage to a now street coustructed 
between St. Thomas’s-road and the River Colne ; it is 1076. 
in length, 5010, wide, and 23ft. high to the square, and pro- 
vides accommodation for eight Lancasbire boilera. Opposite 
to each boiler is an arched opening in ashlar, with wrought 
label mould over, and formed of sufficient width to permit 
of additional boilers being introduced without interference 
with the structure ; the circular portion above the doors is 
filled in with glass. The inside is lined tbroughout with 
double pressed bricks. The roof is alatcd in two bays, 
with skylights 6ft. wide on both sides of each bay. 
The apex of each roof is finished with continuous 
louvred openings for ventilation. The fluer, etc., 
are linod with firebrick, and the front of the boilers 
is walled in white glazsd brickwork. At the end and 
outside the building a coal hopper and elevator have 
been constructed in connection with the mechanical stokers 
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supplied by Mossrs. T. and T. Vicars. The flooring to tbe 
front of the boilers is finished in cement with polished 
granite face. "The chimney shaft into which the boiler 
flaes are carried is a graceful structure, circular in plan, and 
22516, in height, built in brickwork, and finished at tho 
top with noat moulded stono cornice, supportod by shaped 
and moulded corbels. Tho chimney is tho sole relic of 
the dust destructor plant previously erected on tho site, 
but which was not a success. 

The engine-houso is built alongside of and parallel with 
the boiler-house, and is 15010. long, 42ft. 6:n. wide, and 
5516. high to the aquaro. It is abundantly lighted by 12 
windows, each 5ft. wide and 15ft. high, the top portion of 
each window being mada to open for ventilation. The 
building is faced inside with white glazed bricks, and the 
projecting buttressos and arches which support the moulded 
stone string carrying tbo travelling crana bave bull-nosed 
angles, and a pleasing cffect is obtained by carrying round 
at dado height three courses of chocolate-coloured bricks. 
At the end of tho ongine-house nenrest the river an opening 
has been provided sufficlent to allow all intended plant to 
enter the generating station without any interference with 
the buildings. This opening is filled in with doors and 
framing, with g'azad sides and arch, all constructed во as 
to be readily taken down for the purpose mentioned The 
roof is of steel construction in one span, with a skylight 
running along cach side for the full length of the building, 
and three ventilators are fixed in tke ridge with euffiziont 
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extracting power to keep the atmosphero of the room 
agreeable. The rocf is covered on the inside with dressed 
boards, with mouldings planted round to form panels 
between the principals, and being painted and picked out 
in colours has a vory cheerful appearance. The ewitch- 
board gallery is situated 12[t. 9in. above tho engine-room 
floor level, and is approached by an iron staircase, which 
also gives access to the platforms round the engines. A 
committee-room and suitable offices for tho staff have also 
been provided. 

The car-shede, which practically occupy the remainder 
of tho site, provide accommodation for some 25 cars, and 
aro constructed entirely of steel, the roof being in four 
bays supported on wrought-iron posts and neat lattice 
girdere. They are entirely lighted from the roofs by means 
of skylights, and the ceilings aro boarded. An inspec- 
tion pit has been formed between each set of raile to 
allow for a thorough examination of the cars when 
necessary. Standpipos and connections have been 
arranged at convenient points to facilitate tho washing 
and cleaning of care, and tho whole of the sheds and 
yard bas been paved with 8in. local stone setts laid to 
proper falls and connected with a perfcct system of 
drainage. 

The whole of tho work in connection witb the erection 
of the buildings has beon performed by the following well- 
known local firme—viz: excavation and masonrv, Messrs. 
Abm. Grabam and Sons; joiners’ work, Messrs. J. Walker 
Sykes and Son; ironwork, Messrs. W. C. Holmes and Co; 
plumbing, Messrs. Crossley and Bould ; slating and plaster- 


ing, Messrs. T. Longbottom and Sons; painting, Messrs. 
W. and P. Holroyd; cement flooring, Mr. John Cooke. 


ROUTES. 


The tctal length of tramways now electrically equipped 
is equivalent to 15 milos 7 furlongs 8 chains of single 
track, and coroprises the following sections, which can be 
followed from the шар (Fig. 2): From the generating 
station at Longroyd Bridge to the boundary between the 
townships of Slaithwaite and Linthwaite ; the Crosland 
Moor secticn ; the Paddock and Longwood route, termi- 
nating at Quarmby Clough ; from Longroyd Bridge to St. 
George’s-equare vid Manchester-road, Baxton-road, New- 
street, and John William-street ; Lindley vid New North- 


2 
ҥе 4.— Details of Fishplate. 


road, Elgerton, Holly Dank road, thence along Lidget- 
street and Acre-street, returning to St. Gaorge'e-1iquare by 
way of New Iley-road, Westbourne-road, Weat-hill, and 
Trinity-street, thus making a circular route b3atween The 
Square and the Lindley and Marsh districte; also the 
Outlane route, which joina the last-named section at the 
Bay Horse, Lindley. Of the total length of lines, amount- 
ing to about 16 miles (single track), 101 miles of new lines 
have been constructed by the Corporation's own workmen 
under the direction of the borough engineer. Considering 
the fact that so much of the permanent way has been con- 
structed without stoppage of the usual service of steam-car 
traffic, it will be realised that good progress, under 
circumstances of considerable difficulty, has been made. 
The permanent way is divided into two sections, that 
laid between 1893 and 1898 for steam traffic, and that 
which has been since put down from the design of the 
borough engineer. It will be seen from the plans (Figs. 3, 
4, and 5) showing the section of rail the great improve- 
mont made in the design of the latter. In the case of the 
old section of rail, weighing 98lb. per yard run, provision 
is only made fora groove of Fin. in depth, and asa con- 
sequence the useful life of the rail on account of tho 
limited depth of groove is materially reduced. In fact, 
the wheels wear away tho tread so that they run on their 
flanges before the period of the loan (15 years) out of 
which they were paid for expired. Tho now section of rail 
has a depth of groove of l,&in, and by the design so 
adopted gives greater rigidity, whilst the life of the rail 
is estimated to be several years longer than the old section, 
notwithstanding that the weight of the new rail is not 
increased. Another substantial advantage is attained in 
the new form of fishplate introduced. As is well known, 
the weakest part of tho rail is that at the joint, and at 
Huddersfield, as well as other places, trouble has been 


FIG, 5.—Section of Track. 


caused by the almost constant springing of the rail at the 
joints. To overcome this difficulty the fishplate has been 
extended, as shown on the drawing, toa total length of 
2[t. 6in., with the result that the joints are found to be 
sufficiently rigid to prevent any possible chance of spring- 
ing. Eich joint is bonded with double C000 copper bonds 
of the Columbia type, carefully fitted by bydraulic pres- 
euro in holes drilled in cach rai), and cross bonds of the 
same pattern are inserted at intervals of 120ft. 


POWER STATION PLANT. 


With tho exception cf tbe electrical cquipment of the 
Paddock and Crosland Moor routee, which has been carried 
out by Messrs. R. W. Blackwell and Co., Limited, of 
London, the complete equipment contract was placed with 
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Messrs. Greenwood and Batley, Limited, of Loeds, whose 
sub-contractors in evory branch are also firms of great 
repute. The boilers, supplied by Messrs. Taylor and Co, 
Marsden, are three in number, of the Lancashire type, 
8ft. 6in. internal diameter, 30ft. long, and constructed for 
a working pressure of 180lb. on the square inch. The 
plates comprising the outside shell aro 35'n. thick. The 
flaes aro 3ft. 5in. diameter, and made up of 18 rings, the 
longitudinal seams being welded and the enda flinged for 
attachment to each other and a solid ring plate for caulk- 
ing. Esch flue is fitted with five Galloway tubos. These 
boilers are each guaranteed to evaporate 10,0001b. of water 
per hour. The furnaces are fitted with Messrs, Vicars’s 
mechanical stokers, with special clinkering nozzles to allow 
the clinker to be broken while the furnaces are working. 
As the coal is carted to the power station it is tippod into 
the elevator pit (shown in the plan, Fig. 6), from which it 
is raised by an elevator of steel buckots mounted on an 
endless chain, which deposits the coal in tho conveyor, 
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Fia. 7.—The Hopkinson Accessible Fecd Valve as used at Huddersfi Id. 


along which it is moved by a largo screw to the row 
of furnaces in use. Eich boiler is fitted with a hopper, 
from which the furnaces are fed, an automatic goar being 
employed to regalato the supply. A 10-b.b.p. electric 
motor drives the coal elevator and conveyor, and also 
the oconomiser, and is arranged to bs driven either from 
the 'bus bars of the main genorators or from the station 
lighting set. The elevator, conveyor, and gear were also 
supplied by Messrs. T. and T. Усага, Limited. 

he whole of the boiler mountings are Messrs. 
Hopkinson' own make, and include their patent quad- 
ruple safety valves, patent triad juuction valves, patent 
accessible check feed valves, patent parallel slide blow-off 
valves, and patent absolute water-gauges with patent 
shields mounted on polished gunmetal columns. The 
Hopkinson'à patent accessible feed valve (Fig. 7) is a 
novel arrangement of back pressure check feed valve, 
which has been designed to obviate a number of incon- 
veniences and dangers incidental to the working of steam- 
boilers. A trouble common to many feed valves is that 
gelt and other matter collect on the seat of the valve 
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and prevent it from closing. When an ordinary valve 
is used, thia prevents the stoppago of the boiler in 
order to remove the foreign matter, and a serious wasto 
of time ensues. The main advantage of the valve under 
review, and one which will appeal to all users of steam 
power, is that the engineer is able to examine, clean, or 
repair it whilst the boiler is under steam. The mechanism 
by means of which this is made possible is quite simple. 
The ongineer has only to close the upper valve by means 
of the wheel, and remove tho elbow which contains both 
the valve and the valve seat. No other parts of the valve 
need be disturbed. The screwed portion of the spindlo is 
outside the valve, and thorefore not subject to flaid 
pressure or the action of wator. It is fitted with Hopkin- 
son'a composite gland, and tho spindle acts as an indicator 
to show the lift of the valve. It is made of gunmetal, or & 
cast-iron body with gunmetal working parte. A large 
number of these valves are already in use both in this 
country and abroad, and have given such satisfaction that 
the makers have found it necessary to put down a new 
labour-saving plant to turn them out rapidly. The boiler 
feed pumps are by Bayliss and Thomas, of their usual 
direct-acting twin-cylinder type, and are in duplicate, as 1s 
the whole boiler feed piping, which is so arranged as to 
permit of one range boing cut out in case of accident 
without inconveniencing the working of the boilers. 
From tho pumps the feed water is passed through three 
Green's oconomisers of 96 tubes each, the tubes being Oft. 
long by 4j/in. external diameter, which raise the feed 
water up to tho temperature of the water in the boiler 
under pressure. The economisera are fitted with the usual 
ecrapers and driving gear, and constructed to withstand а 
pressure of 350lb. on the square inch. The total heating 
surface of these economisers is 2,880 square fect. 

The whole of the steam-piping is in duplicate, and is 
constructed of mild steel; the main branches are lap- 
welded, and tho flinges are screwed on and the pipes 
expanded into them to ensure a sound joint. From the 
stop valve of each boiler the pipes are 7in. intornal 
diameter, tho main range being 10in. In addition to the 
main stop valve on boilers, steam stop valves in duplicate 
aro fitted close up to the main range, which allows of 
any part of the steam range being cut out in case of 
accident or repairs without it being necessary to shut 
down the boiler. The connections botweon the boilers and 
the two main steam-pipes can well bo seen in Fig. 8. All 
valves supplied are of Hopkinson's well-known type, the 
main valves having cast-steel bodies of а special pattern. 
The flanges on the pipes and valves aro drilled to one 
standard in proportion to siz», and are iutorchangeable, 
rendering repairs an easy matter. S:eam-traps are fixed 
on the main range. А superheater of tho Musgrave type, 
with 38 tubes, through which the steam passes from each 
boiler to the main range, is placed at the back of the 
boiler, in the hottest part of the flae, in order to ensure dry 
steam at tho engine stop valve. The design of pipes is 
such that a by-pass pipe can ba put on to cut out any super- 
heater should it be required to do so. Tho whole of the 
steam.piping and boiler feed piping from tho economisers 
is lagged with magnesia fixed on in sections with a steel or 
brass band, which allows any part of the pipes to be 
inspected without permanently destroying the insulation. 

The ongines driving tho main generators are vertical 
invertod-cylinder compound-condensing engines, and have 
been built by Messrs. Musgravo and Sons, of Bolton. They 
can be seen in plan and elevation in Figs. 6 and 9, while 
Fig 10 gives a general view of them. They are fitted with 
Musgrave's patent automatic cut-off gear, connected direct 
to the governor, thereby disponsiog with ап equilibrium 
throttle valve and attaining greator regularity in the speed 
of the engine, which is normally 90 rovolutions per minute. 
The high-pressure cylinder is 17jin. diameter, and the 
low-pressure 35in. diameter, with а 3ft. stroke. The alr- 
pump is 24in. diameter, 14in. stroke, the pump bucket 
having & series of small indiarubber valves, also delivery 
grid with valves of best indiarubber. This arrangement is 
found to work well, and greatly reduces the shock on 
closing. The condenser is of tho jet type, with the 
usual water regulator valves, etc. The injection water 
is taken from the Rivor Colne and conveyed by an 
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opon culvert in tho basement of tho engine-house, into 
which the suction pipe of the air-pump is placed. Tho 
crankshafts cf the engines are of Siemens-Martin stool, 


tho crank discs being firmly shrunk on and accurately 


balanced. Tho crankshaft pedestals aro cast with the base, 


and aro fitted with bell metal steps lincd with white anti- 


friction motal, and the bearings are on the swivel principlo. 


Tho flywheel 1з of cast iron, 18ft. in diamoter, having 
10 tons of weight in the rim alone, in which is cast a 


sultablo rack for gearing with the barring engine. The 
engines are provided with forced lubrication to all tko 
parts, supplied by two ram pumps on each side of engine. 
One pump is coupled to the neck and occentric rings only, 
the other pump supplies oil to the crank pin, cross head 


pir, апа slide block, but, if necessary, both pumps can be 


coupled ко tbat they pump oil to one main pipe, which 
supplies all tho parts under pressure. The individual fecd 
can then be regulated by means of valves. Tho steam 
and exhaust valves are all of tho Corliss type, double-portod, 


side, bsing carried through to the river and discharging 
below tho intakes of the condensing water cuivert. Pro- 
vision has b:on made in these pipes and culvert for the 
enlarging of tho powor station up to its full limit. Suitable 
penstocks aro provided to cut off the condensing water if 
required, and settling tanks have been pu’ down to permit 
of tho settlemont of deposit. Tho total volume of flow 
whon completed will bo equal to 3.000 gallons per minute. 

The generators, manufactured by Messrs. Greenwood 
and Batley, aro of tho multipolar type, each designed to 
have a capacity of 375 kw. at 550 volts when running at 
90 revolations per minute. The armature is of the slotted 
core type, and is koyed on to the engine main shaft bet woon 
the cylinders, and also bolted to the boss of the flywheel. 
The magnet yckes are circular with iuwardly proj pet ing 
poles, which aro removablo without disturbing tho field 
frame. Tho field is compound wound, and so designed 
that tho potential shall be 500 volts at no load and 530 
volts at fall load. The commutator is built up of hard- 


FIG 8.—8ection cf the Huddersficld Tramway Power [I:u:e, showl g Pipework but not the Engines. 


OILERS 


actuated by Musgrave's tripping motion for tho steam sido. 
Tho high-pressure valves only are coupled to.the governor, 
which can bo regulated to vary the speed whilst running. 
An auxiliary engine is employed to barr tho main engines 
roucd, and is arranged to gear with the toothed rack ia tho 
rim of tho flywheel. Tho barring engine, which makes 
1,055 revolutions to one of the main engines, is Muegrave’s 
patent, and is fitted with their well-known automatic reloas- 
ing gear fcr throwing itself out of action as tho ongino 
gathers way. 

Each of tho main engines is capable of developing 
520 i.h p., or a maximum «f 650 ihp.,at 90 rovolutions 
per minute, and 160.b. steam press uro. They are designed 
to be worked either as condensing or non-condensing. 
A large exhaust pipo to atmosphere is provided, which is 
carriod ovor tho injoction water culvert in tho basement 
and thence through the wall and up tho outside of tbe 
building and wall abovo the roof of the engine-house. Theeo 
pipes are fitted with suitable expansion joints and drain con- 
nections. The condensing water return pipes are laid along- 
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drawn copper insulated by mica strips, the bars being 83 
mounted as to givo the maximum woaring depth, and wide 
enough to permit adjustmont of tho brush-holders, во as to 
avoid ridges and to give uniform woar. Tho brush-holdera 
are во constructed that the pressure of the brushes on tho 
commutator may bo adjusted as desired. The brushes are 
of carbon and proviled with flexible copper connections to 
the brush-holders. The magnot coils aro wound separately 
to admit of oasy removal. All materiala used are of the best 
quality. The insulation of the various electrical circuits to 
frame was tested with an alternating potential of 3,500 
volts, and successfully withstood this severo test. Tho 
main cables from tho connecting ring aro highly insulated, 
and aro carried up to the switchboard in suitablo dusts. 

A smaller steam dynamo is provided for the lighting 
of tho station, tho working of tho cars in tho sbed, and 
the driving of tho conveyors, cconomisors, and workshop 
motors. This consists of a 25-kw. dynam), supplied and 
fixcd by the British Thomson-Houston Company, Limited, 
and running at a speed of 400 revolutions per minute. 
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This is direct-coupled to a Reavell engine of equal capacity, 
the generator being mounted on the bed-plate of the engine. 
The advantage of this small set is that it can be used 
for all station work when the larger generators are not 
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The special feature of this system is that only a portion 
of the steam is transferred from the top to the under-side 
of the piston; that portion of the steam which is left being 
compressed up to initial pressure on the top of the plston, 
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IG. 10.—View o the Huddersfield Tramway Engine-Room, showing the Murgrave Engines and Greenwood and Batley Dynamos. 


required for traction purposes, and therefore the cost of 
running is very much reduced as compared with the 
working of the larger generators for shunting and repair- 
ing purposes. It also provides for the lighting of 100 
16-с.р. incandescent lamps and five arc lamps on the station 
premises, and is capable of producing additional power 


te 


FIG. 11.—Viow of що B. 1. Hl. owlsuliuvatu av Auude. hend. 


when required. This Reavell engine is compounded in such 
a way that the steam, after the first stage of expansiou on 
the top of the piston, is exhausted to the under-side, 
where the second stage of expansion is performed during 
the up-stroke, before exhausting to the atmosphere. 


во as to serve the same purpose as an independent air- buffer, 
as used in other single-acting engines to overcome inertia 
during the up-stroke. 

When steam is admitted for each succeeding stroke there 
is, therefore, after the point of cut-off, both the admitted 


3 

FI 12.— The Centre Pole used at Huddersfield. 

steam and that which is compressed into the clearance 
space from the previous stroke, and this total quantity 
of steam is expanded above the piston; then, when 
transference takes place to the under-side of the 
piston, only that portion of the steam which was 
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admitted during the previous stroke is transferred to the 
under-side, expanded again, and exhausted. The net 
result is that, although a single cylinder and piston is 
employed, two distinct stages of expansion are obtained, 
and the same economy results as would be obtained in 
other compound engines having two cylinders and two 
pistons. The engine has a central valve, and thus the 
valve gear is radial, operated from a point in the con- 
necting rod through а bell crank, and so disposed that 
considerable variation in cut-off may be obtained with very 
little variation in lead. The engine is governed by varying 
the point of cut-off—in other words, it is an “automatic, 
variable-expansion engine." The cylinder is surrounded 
by live steam on its way from the boiler to the top of the 
central valve, and is thoroughly jacketed in this way. 

The engine-house is spanned by an overhead crane 
capable of lifting 25 tons, manufactured by Messrs. 
Toomas Broadbent and Sons, Limited, of Huddersfield. 
It is provided with the necessary gears for longitudinal 
and cross transverse motions respectively, operated by 
hand from an overhead platform. The end carriages are 


switches. The standard Board of Trade panel is of the 
usual type, with instruments mounted thereon for recording 
the amount of drop in the return circuit, ete., as per Board 
of Trade regulations, with the exception that the instru- 
ments recording the current returning by the earth are 
removed to the earth-plate box on the system as explained 
later. Mounted on the hing3d bracket at the end of the 
board is an illuminated dial voltmeter for the generators, 
and another for the 'bus bars, which can be seen and read 
Írom any part of the switchboard and readily swung into - 
different positions. The arrangement of the instruments 
is such that each panel is self-contained for the generator 
or feeder for which it is intended, and allows of changes 
for extensions to the board being made with a minimum of 
trouble. 
OVERHEAD LINE EQUIPMENT. 

This important branch of the contract has als) been 
placed in the hands of Messrs. the British Thomson-Houston 
Company, whose design in overhead line material is the 
result of many years' experienco and careful study. By 
using high-grade materials and carefully-prepared designs 


Ете. 18.—One of the Huddersfield Electric Cars. The Generating Works and Car Shed are seen in the background. 


made of steel plates and angles, and mounted on cast-iron 
wheels bashed with gunmetal. The hoisting motion has 
two speeds, one for heavy and the other for lighter weights, 
and there is a powerful brake for holding and lowering the 
weights, controlled by a screw handwheel. The crane is 
2710. above the engine-house floor, and travels the whole 
length of the building on iron girders supported by buttresses 
forming part of the walls. | 

The switchboard (Fig. 11) has been supplied and erected 
by the British Thomson-Houston Company, Limited, and 
consists of two generator panels, one station-lighting panel, 
three traction feeder panels, and one Board of Trade panel. 
The material of which the switchboard is made is slate of 
the best quality, enamelled on the face and sides, with 
edges neatly bevelled. The dimensions of the generator, 
station-lighting, and Board of Trade panels are: 62in. high 
by 24in. wide and 2in. thick, with a sub-base 28in. high by 
24in. wide, also 2in. thick; traction feeder panels: 52in. 
high by 16in. wide by 2in. thick, with sub-base 28in. high 
by 16in. wide by 2in. thick. On each of the generator 
panels there are mounted а Thomson-Houston automatic 
circuit breaker of type M.K., an ammeter, a field switch, 
pilot lamp, lighting switch, field rheostat, and three maln 


the firm has become noted for combining lightness and 
elegance of desigu with great strength and ability to resist 
wear. The trolley wire is of hard-drawn copper, No. 00 
B. & S. gauge, carried on tubular steel poles in selected 
designs (Figs. 12 and 13), and suspension poles, side and 
double brackets being adopted where necessary, according 
to the varying widths of the different routes equipped. 
The poles are placed at an average distance apart of 120lt. 
They are neat in design, and are each made in one piece. 
They were manufactured by Messrs, Russell and Co., 
Wednesbury, and erected by Messrs. Greenwood and 
Batley. The brackets have ornamental scrolla in wrought 
iron, special insulators and hangers being used to support 
the trolley wires. 
FEEDER SYSTEM. 

The basis upon which the feeders are laid is somewhat 
novel. For distributing the maximum loads along the 
different roates, and making duo allowance for the excep- 
tionally heavy grades, the following scheme was adopted 
as boing tho most economical consistent with good regu- 
lation and voltage distribution, and by which it was found 
necessary to feed both line and rail at three separate 
points: (1) Manchester-road, at about 11,000ft. from the 
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power station; (2) junction of Upperhead-row and 
New Northroad; (3) at Oake, Now Hey-road. At 
these three points the average potential of the line will 
be approximately 500 volts. By this arrangement the 
maximum drop of volts between any two points of the 
trolley line is on the average only about 16 to 17 volts, 
while on the outlying routes the maximum drop is about 
20, and this latter condition will occur only under the 
worst circumstances, and then only for a short time when 
the car is running up the steep grade at the end. Even 
under these severo conditions the maximum drop on the 
rails in the town is only about 3} volte, and on the out- 
lying routes barely five volts, the latter being an extreme 
case already referred to, as against seven volts allowed by 
the Board of Trade regulations. In Huddersfield the 
return conductora are not earthed at the central station, 
but at a central point on the routes where recording 
ammeters are placed. The section and feeder boxes are 
of cast iron, and are placed approximately half a 
mile apart. By means of switches fixed in these 
boxes it is possible to cut out any section of the 
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trolley wire without interfering with the rest of the 
system. At the feeding points theso boxes carry, in 
addition to the above, two main switches for connection 
to the line and rail feeder. By this arrangement should 
a fault occur on the line feeder, it can be disconnected and 
used as the return, the other being used as а feeder for the 
line. Telephone cables are brought up into every box, 
making it possible to have communication with the power 
station from any part of the system. ‘Test cables are also 
ran along the whole route and suitably connected up to 
the rails and instruments on the Board of Trade panel to 
show the drop on various sections of the lines as required 
by the Board of Trade. The feeder and return cables 
were all supplied by Messrs. W. T. Henley’s Telegraph 
Works Company, Limited, and are single paper-insulated 
lead-covered cables drawn into the firm's patent three and 
four way conduite, laid in cement. The design of the 
earthenware conduits is shown in section in F'ig. 15, as is 
also the method of laying. The feeders at the station 
end are connected directly on to the station 'bus bars 
after being sealed in the Henley patent sealing enda. 


They are connected to the switchboard in the feeding 
pillars by means of rubber-insulated lead-covered cables, 
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which are jointed to the paper cables in а disconnecting 
joint-box placed in a brick pit at the termination of 
the conduits. "The pilot and telephone cables, also supplied 
by the same firm, are three and four cored, with fibrous 
insulation laid up and lead.covered, the four-cored beiog 
drawn into the conduits from the generating station to the 
feeding points. From the feeding points to the end of the 
route the three-core is armoured and laid direct in 
the ground. The pilot core at the termini of the 
armoured cable is connected to the rai), and the telephone 
cores are connected to the section boxes, which are placed 
about half a mile apart along the different routes. The 
following are the lengths and sectional areas of the various 
feeders: the Linthwaite feeder is 2:15 miles long, with a 
sectional area of 850 in the lead and 250 square inch 
in the return ; the Oatlane route is supplied through а 
feeder 450 square inch, while the return is 400, the total 
lengths being 194 miles; the Manchester-road feeder is 
859 of a mile long, and in this case cablo of 400 square 
inch area is used for both lead and return. The total 
length of cable used is over 20 miles, and in addition 
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Рта. 14.—The Present Type of Electric Car used at Hudderafleld. Car bodies by Milnes and Co., Brill maximum traction trucks, and 
a British Thomson-IIouston Company motors and equipments. 


about 8,000 yards of three and four way conduits have 
been supplied and laid by Messrs. Henley and Co. 


ROLLING STOCK. 


The cars, of which there are 25, were built by Messrs. 
G. F. Milnes and Co., of Hadley, and are mounted upon 
Brill maximum traction trucks, for which it is claimed they 
can negotiate smaller curves than trucks having wheels all 
of alike size. The length of car bodies outside ів 1816, 7in.; 
the length over end platform is 29ft. lin.; the he'ght 
inside (clear) is 6ft. 8in. These cars have a total carrying. 
capacity of 57 passengers—i e., 24 passengers inside and 
55 outside. The cars (one of which is shown in Fig. 14) 
are very handsome in appearance, having vermilion waist 
panels, and cream-coloured rocker panels, emblazoned with 
the Corporation arms, the lettering also being tastefully 
painted on. The interior is very neat, the roof having 
sycamore veneer panels, from which hang tho incandescent 
The pillars aro of asb, and the doors have curved 
oak moulding. The inside seate have stuffed cushions 
trimmed with crimson Utrecht velvet; the top deck seats 
are Callender's patent rainproof type. The cars are heated 
electrically by four heaters of the Consolidated Company's 
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make, placed beneath the seats, with perforated grids 
through the kicking-board. It is worthy of note that all 
the tramcars used in Huddersfield since the old lines were 
first laid down up to the present time have, with only ono 
exception, been supplied by Messrs. G. F. Milnes and Co. 
The solitary exception did not survive its trial run. 

The electrical equipment of each car consists of two Thomson- 
Houston G. E.-58 electric motors of approximately 27 b. h. p, 
two B- 18 controllers, circuit breakers, and lightning arresters. 
The motors are of special soft steel cast into two bowl- 
shaped halves, known as the “top” and “ bottom” frames. 
The frame is thus divided into a horizontal plane, and 
the two parts bolted together, completely encasing and 
protecting the armature, commutator, brush-holders, and 
field coils. The motor is supported in the rear on the car 
axles, which latter revolve in special large bearings of the 
motor. Motion is transmitted to the axles from the arma- 
ture by means of cut-steel gearing, working in a practi- 
cally watertight iron case, and tbey run constantly in an 
oil bath, which reduces friction, noise, and wear. The 
G.E.-58 motor is intended for comparatively heavy service. 
It is especially desirable where the requirements call for 
moderately high speeds and heavy traffic. Being divided 
into two halves, it can readily be lowered or raised 
to admit of inspecting the armature and commau- 
tator, and a small opening in the top, covered by 
a clamped iron covering, permits of the ready removal 
of the carbon brushes when worn. All bearings on the 
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motor are provided with grease boxes and oil cellars of 
sufficient capacity to warrant thorough lubrication. The 
grease boxes are cast with the upper frame, and covered 
with а flange lid held down by a spring, so as to exclude 
the dust and dirt. The armature is of the well-known 
Thomson-Houston iron-clad type, the соге being built up 
of well-annealed laminations, and assembled directly on the 
shaft. The insulation of the armature is very higb, and is 
impervious to moisture. Esch coil, before being placed on 
the armature, is severely tested, во as to onsure the 
armaturo being perfect when completed. The coils are 
held in place in the slots, and on the ends by tinned 
steel wire bande, held together by clips, and securely 
soldered, and cannot vibrate and become loose. The 
weight of the motor, without gear or gear case, is approxl- 
mately 1,685!b. The B-18 controller, mounted on the 
platforms of each car, is for the purpose of regulating 
the speed of the motors, and for changing the directions of 
rotation of same. It consists of a practically weatherproof 
frame, in which is enclosed an insulated cylinder, with 
metallic fingors fastened in various graduated positions 
thereon, which by being revolved changes the electrical 
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connections of the motors in various ways. These fingere, 
in making and breaking contact, would in a very short time 
be roughened and burned во as to make them absolutely 
useless were 16 not fora protecting device known as the 
magnetic blow-out, the fundamental patents of which, 
for the United Kingdom, are owned exclusively by the 
British Thomson-Houston Company, whicb, as its name 
implies, magnetically “ blows out” or extinguishes the arc 
at the moment of its formation. Controllers equipped 
with this device have operated on tramcars for thousands 
ot miles, and have broken circuits hundreds of thousands 
of times without showing any serious wear of the contact 
fingers. B.sides the above, the controllers are also used 
for the operation of the rheostatic brake, a most effective 
method of bringing a tramear to an easy and gradual stop, 
which is secured by connecting the motors in such a manner 
as to convert them, for the time being, into generators, 
and thus transforming the kinetic energy stored up 
in the car by virtue of its rapid motion into electric 
energy, which is dissipated in suitable resistances in the 
motor circuit. This transformation of energy is so rapid 
that an exceedingly effective retardation of the car is 
obtained, the amount being entirely within the control of 
the motorman. This brake is of great service in the long 
grades found on the Huddersfield routes. The reversing 
handle is only removable when both handles are in the 
“off” position, and a controller from which the handles 
have been removed is safe from all tampering, and can in 
no case allow any current to pass, even though it be directly 
connected to a live wire. The M.Q. automatic circuit 
breaker, placed conveniently under the hood of the car, 
is an instrument that takes the place of the old time fuse, 
and which when “blown” open can be readily closed by 
merely moving the handle. Formerly, when а fase was 
used for this purpose, it required renewing whenever it 
would blow. The M.Q. circuit breaker is entirely automatic 
in its action, and is also equipped with the magnetic blow- 
out, which prevents burning of the contacts previously 
mentioned as applied on the controllers. 


OPENING CEREMONY. 


These tramways, after being inspected by the Board of 
Trade, were officially inaugurated on Thursday, the 7th 
inst. The guests, of whom a large number were invited 
from the surrounding districts which the tramways will 
supply, were asked to assemble at the town hall at noon. 
They were there received by the Mayor (Mr. Alderman 
R. M. Shaw, J.P.). In order that the great improvement 
of the olectric cars over the steam cars might be appre- 
ciated, it was arranged that all these guests should be taken 
to the generating works at Longroyd Bridge by the old 
steam cars and brought back by the electric cars., 

On arriviang at the works, the principal contractors, 
Messrs, Greenwood and Batley, presented to Mr. Alderman 
Haigh a gold key, with which he opened the doors of the 
power-house. In an apt speech, the Managing Director of 
the firm expressed tho belief that the solid gold of the key 
would be an emblem of the financial results to Hudders- 
field of their electric tramway undertaking. When the 
whole party had aseembled in the engine-room Mr. Alderman 
Haigh invited the Mayor to start the No. 1 engine, which 
he christened ‘ Victoria.” Mr. Councillor T. A. Cockin, 
the deputy chairman of the Tramway Commlttoe, then 
started the second engine, which was christened 
'" Alexandra.” As a memento of the occasion, the 
borough engineer presented each of these gentlemen with 
a silver tray on which a perspective view of the power 
station plant was engraved. The works were thon inspected 
by tho visitors, who expressed satisfaction with the genera] 
arrangement and appearance of the works. In Fig. 16 will 
be seen the line of electric tramcars, drawn up outside the 
car-sheds, in which the guosts were conveyed back to the 
town hall. This was done without the slightest hitcb, but 
wo noticed that preference was shown for tho inside seats. 
This was in consequence of the Liverpool accident. The 
efficacy of the guard wires at Huddersfield was, however, 
made clear by the fact that there was а telephone wire 
lying across the route and resting on the guard wires 
while the procession of decorated cars conveyed the guests 
to tbe town hall, - 
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The luncheon was served in the town hall, which was so 
largely used for similar festivities last year when tho 
Manicipal Association visited Huddersfield. As а com- 
pliment to the Mayor, who presided, and who is a staunch 
teetotaler, alcoholic beverages were barrod. After a well- 
served lanch of six courses, the toast of The King and 
Queen ” was honoured in coffee. A long toast list followed, 
commencing with The Town and Trade of Haddersfield,” 
proposes by Sir Thomas Brooke, J.P. Mr. J. Crowther, 
n reply, alluded to the municipal enterprise of the town, 
which, he remarked, could be appreciated by anyone, con- 
sidering the large amount of the town debt. He believed 
that the citizens had exceedingly good assets to put against 
their indebtedness, and that the system of electric tramways 
was not the least valuable of those assets. 

The Mayor of Brighouse proposed the toast of The 
Huddersfield Corporation Tramways.” In doing so he 
referred to the fight which had taken place in Brighouse 
over the question as to who should supply the district with 
trams. Аз а result, Huddersfield and Halifax had shared the 
honour, but the difference in the gauges used by these 
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whole of the men now employed averaged 103 years. In 
consequence of their well-trained staff they had succeeded 
in reducing the yearly outlay in compensation for accidents 
to a very low figure, which for the last five years averaged 
only £165 per annum. This was equal to 7d. per car 
per day, whereas insurance companies asked for a yoarly 
premium equal to 103d. per car per day. The Corporation 
had a considerable reserve to meet fature accidents. 

The toast to“ The Contractors" was proposed by Mr. 
J. Lee Walker, J.P., and replied to by Mr. Wurtzburg on 
behalf of the main contractors, Messrs. Greenwood and 
Batley, who said that although there had been a little 
delay in the completion of the works due to certain sub- 
contractors, he thought the town had now а thoroughly 
good and efficient system. Mr. A. Н. Walton, replying on 
behalf of the British Thomson-Houston Company, referred to 
the late regrettable accident at Liverpool. He characterised 
it as one of those unexpected accidents which it was diffi- 
cult to foresee and prevent in new undertakings. It was, 
however, to be looked upon rather as an act of God” than 
as a class of accident which would frequently occur. Tele- 
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Рта. 16. —The Electric Cars at Huddersfield, as arrar gd to take the Guests on the Opening Day. 


towns would prevent intercommunication between the 
two systems. He was pleased to seo the progress made in 
Huddersfield, as they were quite ready in B-ighouse for 
the electric trams, which he hoped the Corporation of 
Haddersfield would proceed to construct at once. The 
next toast was that of The Town Clerk,” proposed by 
Alderman Calvert, and replied to, of course, by Mr. Lloyd. 
The toast of “The Engineer" was proposed by tho 
Daputy-Chairman of the Tramway Committee (Mr. Coun- 
cillor Cockin), who bore testimony to the energy of that 
gentleman in all matters connected with the town's welfare. 
Mr. Campbell, in reply, modestly passsd all the credit on 
to the various contractors who had been responsible for the 
construction of the power-house, the supply of the plant 
and cars, and also the equipment of the overhead line. 

The tramway manager, Mr. Pogson, who has been for so 
many years responsible for the running of the steam cars, 
was honoured by the next toast, proposed by Mr. Councillor 
Broadbent. In reply, Mr. Pogson stated that next to Mr. 
Alderman Haigh he had the longest period of service of 
anyone in connection with the Haddersfield tramways. He 
had found, however, that their drivers and conductors were 
remarkable for their long period of service, which for the 


phone wires and telegraph wires in falling had often caused 
most serious and fatal accidents bfore the days of elec- 
tric tramways. He therefore thought that such wires 
should be placed underground. Mr. Musgrave, replying 
on behalf of the engine builders, remarked on the vory 
large demand which had arisen for large engines for tram- 
way purposes. He thought that electric trams had a good 
opening in Huddersfield. Mr. Hopkinson also replied. 
The remaining two toasts were The Visitors” and 
“The Chairman,” which last toast was received with 
musical honours. 

In conclusion, we have to express our thanks to Mr. 
K. F. Campbell, the borough engineer, for his kindness 
In placing plans and full particulars of the plant before us, 
and also to congratulate the Huddersfield Corporation on 
its electrical system of tramways. We understand that it 
is proposed to proceed `6 on :e to construct the other 
sections of line for whicn powers have already been 
obtained. A commendable feature in the design of the 
power-house is that due provision has been made for the 
reception of the additional plant as required, and there 
should, in consequence, be no hitch in carrying out tpe 
extensions. 
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CABLE MAKERS v. BRIGHTON CORPORATION. 

We are not in a position to correctly judge the 
case between the Cable Makers and the Brighton 
Corporation, in that we have not been able to 
obtain the exact clauses in the specification which 
have led to all the bother. Perhaps, however, it 
may be found that a particular specification is not 
the cause but the culmination of a dispute.. The 
Pall Mall Gazette, in its issue of Feb. 13, states 
that the Brighton Lighting Committee “ are having 
a report upon the subject prepared." It also says: 
„It is quite true that in several cases the 
tenders of the British manufacturers were lower 
than the tenders of the Union Company; but 
the Union Company was the only one that 
complied with the conditions stipulated for by the 
Brighton Corporation.” The conditions given by 
the Pall Mall are three: (1) the British companies 
limited the quantity of cable to be supplied at the 
prices quoted; (2) they objected to the engineer's 
decision being final; and (3) the British tenders 
were to charge for drums, and allow in full if 
returned within three months, or otherwise allow 
a proportional return. If these are the real points, 
we must say that the Cable Makers have a strong 
case. It is common in many businesses to give 
a price, and allow that price to stand for repeat 
orders within a limited time. As regards the 
second objection, it is a very common clause in a 
specification that the engineer’s decision be final, 
and we cannot think this an insuperable objection. 
As regards the charging for drums and allowing full 
price upon return within a limited time, we fail to 
see what objection there can be to so common a 
transaction, and one so just to buyer and seller. 
The remark in the Pall Mall that the price charged 
for the drums, added to that of the cables, would 
raise the total of the otherwise lower tenders of 
British firms above that of the Union Company 
is puerile. The charging for drums has nothing 
to do with cost of cables, and if the British tenders 
were lower than that of the Union Company without 
considering the drums, they were still lower when 
the drums were considered, as the amount of charge 
was to be allowed in full. It is impossible to con- 
ceive that these are the true facts of the case, and 
we venture to suggest that the objectionable clauses 
of the specification be published in full when the 
report of the committee of the Brighton Corporation 
is ready. 


LOWESTOFT. 

On Tuesday last we witnessed the formal opening 
of the electrical works at Lowestoft. This station 
belongs to the Corporation. The light was switched 
on by tne Mayoress (Mrs. J. Beckett), and the whole 
proceedings were eminently satisfactory. A detailed 
description will be given in an early issue. 


— 


HoLBoRN.—Or Wednesday evening, at the meetiog of the 
Holborn Borough Council, on the motion of Councillor A. 
Chapman, the Town Clerk was instructed to submit to the 
Council a statement showing what monopoly or monopolies for 
the supply of electrical energy in the borough now exist, when 
the same expire, and what всерв will be necessary to ensure that 
every monopoly for such supply should be ultimately vested in 
the borough. 
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CORRESPONDENCE. 


"Опе man's word is no man's word, 
Justice needs that both be heard." 


SOUTH YORKSHIRE ELECTRIC POWER BILL. 


SIR,—Oaur attention has ben called to a paragraph in 
your issue of Feb. 8 stating that this Dill has been rejected 
by the Standing Order Examiner. Ав this statement is 
wholly inaccurate and is calculated seriously to prejudice 
the position of the promoters of the Bill, we aro instructed, 
as parliamentary agents for the Bill, to request that you 
will correct it in your next issue. The report of the 
Standing Orders Examiner deals only with a point of 
minor importance, and does not involve the rejection of 
the Dill, which will be duly presented to Parliament at its 
meeting.—Yours, etc., — TAHOURDINS AND HITCHCOCK. 


Westminster, S. W., Feb. 11, 1901. 


FOREIGN COMPETITION. 


SIR,—The enclosed copy of a letter which has been 
forwarded to the Mayor of Brighton may be of interest 
to your readers, as tho question of foreign competition 
is now attracting so much attention. The letter explains 
generally tho circumstances of this particular case, and 
shows how competition may extend beyond the simple 
question of price, to the ассер:апсе or rejection of harsh 
and oppressive conditions, which might be accepted on tho 
chance of tbeir not being tc but really leave the 
contractor at the mercy of somo official of the purcbasers.— 
Yours, ete., A. Н. Howarp. 

Cable Makers’ Association, 2, Q 1веп Anne’s-gate, 

Westminster, S. W., Feb. 8, 1901. 
[coPv.] 
Cable Makers’ Association, 2, Q 1een Anne’s-gate, 
Westminster, S W., Feb. 8, 1901. 
To the Mayor and Corpuration of Brighton, Town Hall, 
Brighton. 

Dear S:rs—I am requested to call your attention to 
the circumstances undor which the contract for electrical 
cables for Brighton has been placed witb the Union Cable 
Company, a firm which has no works in Great Britain, and 
proposes to obtain its cables from G.rmany. This company 
was registered in August, 1900, with a nominal capital of 
£25,000 in £1 shares, of which 10,000 shares have been 
issued and 103. por share paid up on them, so that the 
actual capital of the company is £10,000, of which £5,000 
is uncalled. The shares are principally held by the 
Deutscher Kabelwerke, of Borlin. 

` In several cases the pricos in the tenders sent in to 
the Brighton Corporation for these cables by responsible 
British manufacturers were substantially lower than the 
tender of the Union Cable Company, but in spite of this 
fact the contract has been placed with a German firm 
for cables which will certainly be manufactured io 
Germany. The reason for not accepting the lower 
tenders is stated to be that the British houses did not 
comply with the conditions upon which the tenders were 
invited. An examination of the conditions proposed by 
the British firms (which are those of tho Cable Makers’ 
Association, as accepted by the leading consulting engi- 
neers of Great Britain), in comparison with the conditions 
of the specification, does not seem to jastify the action 
of the Corporation in subj:ctirg the ratepayers of Brighton 
to an increased expenditure by placing tho order with a 
foreign firm ata higher price than that obtainable from 
responsible British manufacturers. 

Tho above circumstances seom to call for some investiga- 
tior, and I should be pleased to afford any explanation of 
the general conditions adopted by the Cable Makers 
Association, ia order to show tbat these are perfectly fair 
to the purchaser as well as to the manufacturer, and that 
they do not necessitate any additional expenditure by the 
Corporation, as has been suggested. As matters stand at 

resent, it is practically certain that no responsible 

ritish manufacturer will tender for any farther supply of 
cables to the Brighton Corporation under the same 
conditions. 

The importance of this matter is accentuated by the 


fact that tenders are now being Invited by the Tramway 
Committee for considerable quantities of cables. If the 
conditions as printed in tho specification are again insisted 
upon, it seems almost certain that tho order will again be 
placed in foreign hands at enhanced prices, and work will 
leave England for abroad.—I am, dear sirs, yours faithfully, 
А, Н. Howarp, Hon. Secretary. 


Oa behalf of the following firms: British Insulated 
Wire Company, Limited ; Callender’s Cable and Construc- 
tion Company, Limited; Connolly Bros., Limited; Henley’s 
Telegraph Works, Limited; India Rubber, Gutta Percha, 
and Telegraph Works, Limited; Johnson and Phillipa; - 
London Electric Wire Company, Limited ; Siemens Bros. 
and Co. Limited; Telegraph Manufacturing Company, 
Limited; Western E'ectric Company; W. T. Glover and 
Co, Limited. 


The following paragraphs appeared in the Рай Mali 
Gazetle of Feb. 13 referring to this subject : 

“ BRIGHTON CORPORATION AND THE CABLE MAKERS. 

“Some little concern has been aroused among the 
members of the Brighton Town Council by the letter from 
the Cable Makers’ Association respecting the Brighton Cor- 
poration having placed a contract for electric cables with a 
firm which obtains its supplies from Germany. The Ligbt- 
ing Committee, on whose recommendation the Council 
adopted tho tender of the Union Cable Company, are 
having a report upon the subject prepared. 

“ It is quite true that in several cases the tenders of the 
British manufacturers were Jower than the tender of the 
Union Company; but the Union Company was the only 
one that complied with the conditions stipulated for by 
tho Brighton Corporatior, and it seems that their elec- 
trical engineer advised the Lighting Committee that the 
non-compliance with these conditions on tho part of 
the British terderers was tantamount to making the 
lowest British tender above that of the Union Com- 
pany. Three points in the conditions wore in dispute— 
namely : (1) the British companics imposed marginal limits 
ав to the quantity of cable to be supplied at the prices 
named in the tender; (2) they objected to the decision of 
the Brighton engineer being final in the case of dispute ; 
and (5) they stipulated that tho drums on which the cables 
are wound should be charged for in the first instance, the 
full amount beirg allowed if the drums were returned 
within threo months, and a proportionate amount being 
charged if they were kep* for over three montbs. It is 
thought that disputes 1 and 2 might have been 
arranged; but on the third point the enginecr advised 
the committee that the charge for the drums would make 
the lowcst British tender in excess of the Cable Company, 
who imposed no conditions as to the return of the drums, 
and who did not demur to the other conditions of the 
contract. It seems to Ъз conceded that the amount 
at risk over and above the lowest British tenders was very 
emall; but the committee, so far as can be gathered, 
decided in favour of the Union Company urd:r the 
impression that the British Cable Makers had formed them- 
selves into a ring for the purpose of enforcirg conditions 
that were unacceptable. "There seems reason, however, for 
believing that the Council generally were not quite alive 
to all the bearings of vho case, and the matter is likely to 
be thoroughly investigated. In some quarters it is felt 
that the contracts ought not to have bcen sent out of 
England unless substartial reasons existed against the 
acceptance of the British contracts? It is most desirable 
that the Corporation should be placed in full possession of 
the facts, and should be enabled to arrive at a decision as 
to the reasonableness of the British companies’ condition», 
inasmuch as a larger contract is pending, for some £80,000 
worth of cables.” 


INSTITUTION OF ELECTRICAL ENGINEERS. 


At a special meeting of Council of the Institution of 
Electrical Engineers, held on the 7th inst, the following 
resolution was carried unanimously : ‘‘ That {Ее Council of 
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the Institution of Electrical Eog!neers, in spacial meeting 
assembled, hereby records its deep sense of tho irrepirablo 
loss which the British Empiro has sustained throug’ the 
lamentable death cf her Majesty Qaeen Victoria, and its 
sorrow, in which each member shares, that one who spent 
her life for the good of her people, and to whom her 
subjacts were affectionately devoted, has ben removed 
from the scene of her unremitting labours, and that a reign 
ma:kzd by unparalleled social, scientific, and industrial 
prcgress has thus been brought to a close. The Council 
humbly begs permission to express to his Majesty King 
Edward, and to the membors of the Royal family, its most 
sincere condolence and sympathy, and further to lay 
before his Majesty tho assurance of its unswerving loyalty 
and devotion, and its earnest wishes that he may, with her 
Majesty Queen Alexandra, long be spared to reign in 
happiness and peace over a loving and united people. It 
therefore directs that a sealed copy of this resolution, wi-h 
copies of resolutions of condolenco passed by local sections 
of the Institution, be forwarded to the Home Secretary for 
transmission to his Majesty.” 

Copies of the following resolutions have also been 
roceived from the local sections of the Institution in 
Calcutta, Cape Town, Dablin, Glasgow, and Manchester, 
and the whole are to be forwarded to the Home Secretary 
on receipt of resolutions expected from other sections of 
the parent Institution : 


Calcutta Local Section (by telegram) —“ The members of 
the Calcutta Local Section send respectful condolences to 
his Maj:sty tho King on the occasion of the national 
bereavement, and beg to assure his Majesty of their 
heartfelt loyalty.” 

Cape Town Local Section (by telegram).— The Cape 
electrical engineers desire to join with the Institution in 
expressing their heartfelt sympathy with his Majesty 
the King and with the Royal Family iu thoir great 
bereavement." 

Dublin Lo:al Section — That we, the Dabliu Local 
Section of tho Iastitution of Electrical Engineers, desire 
to record the deep grief with which we have received the 
nows of the death of our late beloved sovereign, Q 1680 
Victoria; that this meeting do forthwith adjourn as a 
mark of our sorrow; and that if the Iascitu: ion of Eloc- 
trical Eagineers propose to present a vote of condolence with 
the Royal Family, it is the desire of this section heartily 
to endorse the same.” 

G.asgow Local Seclion.—(1) “That this special moetiog 
of the committee on bahalf of the Glasgow Local Saction 
of tho Institution of Electrical Engineers desires to express 
its deep sense of the loss sustained by the death of their 
late bsloved sovereign, Queen Victoria, whose long and 
boneficent reign has been marked by such social and 
scientific progress." (2) ‘‘ That an expression of confidence 
and loyalty be sent to his Most Gracious Majesty King 
Edward, with the hope that he may long bo spared to reign 
over his attached people.” 

Manchester Lo:al Section.—“ That we, the Manchester 
Section of the Institution of Electrical Engineers, desire to 
record the deep grief with which we have received the 
ате of the death of our lato beloved sovereign, Queen 

ictoris.“ 


THE “ADELPHI” SWITCH 


The General Electric Company have just put on the market 
a new and efficient form of 500-volt switch under the above 
title. It is intended to keep time with the continued increase 
in the use of high voltages for electric tramway and railway 
systems, as well as for private power and lightiug plants. The 
chief properties claimed for the new switch (the design of 
which will be seen from the ace pee illustration) are 
quick break action, wide double break, laminated brush with 
consequent good contact, effective insulation, and great 
mechanical strength. The contact brush is built up of 
hard-rolled springy copper strips, as shown, and suit- 
ably spaced in the centre to give great elasticity. This 
is insulated from a powerful contact arm mounted on a 
spindle and held ** off" by a mouse-trap spring ; an insulating 
handle with shield works loosely on the same spindle. It will 
thus be seen that the handle is doubly insulated from the live 
contacts. The letter are of massive phosphor-copper with 


copper bolts, and the whole of the current-carrying parts are 
designed for а current density equivalent to copper at 
800 amperes per square inch. The switch is made in many 
sizes from 20 to 800 amperes capacity, both single and double 
pole, and is provided with back connections ; in addition, carbon 
breaks are fitted when desired. It is confidently expected that 


=, 
29 
* 


le == 


the Adelphi switch will fill a much-needed want in high- 
tension work. 


FORTHCOMING EVENTS. 


Fripay, Fes. 15. 
Institution of Mechanical Engineers.—At 8 p.m. mesting. 
SATURDAY, FEB. 16. 

Institution of Electrical Engineers. — At 1] a.w., studente’ visit 
to the Willesden generating station of the М tropolitan 
Electric Supply Company. 

Glasgow and West of Scotland Scientific Sooloty. — ЛЬ 
7 30 p.m., social meetiog. 

Incorporated Association of Municipal and County Engineers. 
Council meeting. 

MON DAL, Fep, 18. 

Society of Arts. — Ab 8 p. m., lecture by Mr. W. J. Popo оп Tbe 
Bearings of Geometry on the Chemistry of Fermentation 
(Lecture II.). 

Tuespay, Fes. 19. 

Institution of Civil Engineers.—At 8 pm., ordinary meeting. 
Paper on The N.lyiri Mountsin Railway," by Mr. W. J. 
Weightman. 

Royal Institution. — At 3 p.m., Prof. J. A. Ewing on Prac izal 
Mechanics (Lecture V.). 

WEDNESDAY, FEB. 20. 

Society of Arts —At S p. m., ordinary meet iog. Some Features 
of Railway Travelling Past and Present, by Mr. Fred k. 
McDermott. 

Royal Meteorological Soclety.— At 7 30 p.m., ordinary meeting. 
The following paper will be read. Report on the Pheno- 
logical Observations for 1900," by Mr. E. Mawley. 

Institution of Junior Engineers. At 8 p.m., ordinary meeting. 
“ Works Management,” by Mr. А. H. Barker (Lecture II.). 


TuHurspay, Fes, 21. 

Institution of Electrical Engineers.— At 8 p.m., extra meeting. 
Paper on ''The Electrical Power Bill of 1900: Before and 
After," by Mr. W. L. Madgen. 

FRI DAT, FEB. 22. 

Physical Society.— Ab 5 p.m., ordinary meeting. Papers: How 
Air subjected to X Rays Loses its Discharging Property, and 
how it Discharges Electricity," by Prof. Emilio Villari ; “Оп 
the Propagation of Cusped Waves and their Relation to the 
Primary and Secondary Focal Lines," and ‘‘Oa Cyanine 
Priems, and a New Method of Exhibiting Anomalous Disper- 
sion,’ by Prof. R. W. Wood. Council meeting ab 4 p.m. 

Institution of Civil Enginoers.—At 8 p.m., students’ meeting. 
Paper on Automatic Coupling," by Mr. J. L. Cridlan. 

Electro - Harmonic Society. — Concert ab Sb. James's Hall 
Restaurant (ladies’ night). 

Royal Institution.—At 9 p.m., discouree by Sir W. Roberte- 
Austen on Metals as Fuel.“ 

SATURDAY, FEB. 23. 

Institution of Electrical Engineers.—Studente’ visit to the 
Bankside works of the City of London Electric Lighting 
Company, Limited. 

Royal Institution.— Ab 3 pm., Lord Rayleigh оп “ Sund and 
Vibrations " (Lecture I ). 

Institution cf Junior Enginee: в. — Ab 2.30 p.m., studente’ visib 
to the Willesden station of the Metropolitan Electric Supply 
Company. 

Glasgow and West of Scotland Soclentific Society.—Ab 7.30 p. m., 
ordinary meeting. Paper on ‘' Mond Gas, its Production and 
Use," by Mr. A. Rollason. 
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THE LONDON COUNTY COUNCIL ELECTRIC 
TRAMWAYS. 


== Yesterday afternoon, at three o'clock, we were permitted, 
in common with а number of others, to visit the London 
depót of the London County Council in order to view а 
section of the conduit line which the London County 
Council propose to use. The details of this conduit system 
have been got out by Dr. A. B. W. Kennedy, who is 
advising the Council as consulting ongineer. It is proposed 
to use this systom on the firat three routes of the London 
County Council tramways which are Ъзїпр converted for 
electrical working. "These routes are respectively (a) that 
between Westminster Bridge and Tooting, (5) that between 
Kennington Gate and Blackfriars-road, and (c) that between 
Ss. George’s-cirens and Waterloo-road. In accordance with 
the Council's Tramway Act of 1900, the Council has 
deposited а description and drawings of the proposed 
conduit system with the Councils of the metropolitan 
boroughs of Lambeth, Southwark, and Wandsworth. 
The Wandsworth Council have approvod of the same 


subject to some slight modifications, and it is 
expectcd that the other two Councils will signify 
their approval to the Board of "Trade shortly. 


The il'ustration herewith gives a general view of the 
arrangements cf the conduit with its two Insulated con- 
duc or rails, but wo hope to give more detailed drawings 
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thus giving more clearance at the yokes. The current is 
collected from the conductor toes and transmitted to the 
motors in the car by rubbing contacts on a plough carried 
by the car and passing down through the jin. slot. The 
cast-iron yokes carry the slot raile, which are bolted to the 
yoke jaws, and further fixed by wooden wedges. These 
yokes are spaced 5ft. apart as measured along the centre 
line of the track. The normal depth from the top of the 
slot rail to the bottom of the conduit is 1ft. 94in., and the 
base of the yoke (which bears upon a concrete foundation) 
is 4.n. lower, or 2ft. din. from the surface of the road. 
The normal section of the concrete conduit itself between 
the yokes will be the same as the opening in these yokes. 
Access from the street to every insulator will be given by 
cast-iron insulator boxes, consisting of frame and cover, 
giving an opening lft. square. These covers will be filled 
with the same material as the paving of the space between 
the rails. Wherever the conduit is drained, a larger box, 
with opening 19in. by 12in. and provided with a similarly 
filled cover, gives access to both ineulator and drain pit, and 
the same sizcd box will be employed wherever a section 
insulator is used. The concrete used for the walls of the 
conduit will be mado with the best Portland cement 
(5 to 1) and will have а thickness of 8in. under the 
track rails. 
The conductor tees will be divided by section insulators 

into sections not exceeding half a mile in length. Each 
eoction of the conductor tees will consist of a positive and 


in our next issue, Ia the tramways o' double track, each 
of which is Aft. 81ia. gauge throughout, the position of 
the rails in the roadway will remain oxactly as nt present. 
The rails are to bo of stecl and of tho girder type, 
weighing 102 b. per yard run. The slot ra'la will also be 
made of stoel, and each rail is to weigh 501b. por yard. 
The oponing betwoen the slot rails forming tho slot 
through which the plough works, will be iin. wide. Tae 
eonductors carrying the electric current tor working the 
motors on tha tramcars will be soft-stoel tees, carried 
within a concreto condult, which bas yet to b» formed in 
the case of the illustration. Tho weight of these con- 
ductors is to be 23lb. per yard run. They aro to 
bo carried by insulated supports spaced 15ft. apart. 
These insulators are carried on indepondent stems from 
cast-iron feet, which are embedded in the concrete about 
midway betweon two yokes. Tho insulators on this vertical 
stem are secured by means of nuts on tho top of the stem, 
and these again will be protected by ап inverted bell 
insulator, which will prevent moisture dropping on to the 
surface of the smaller insulators, which are seen in the 
illustration. The arm which supports the conducting rail 
is clamped between tho two lower insulators. The slot rails 
shown in the illustration are wider at the road surface 
than the rails actually to be used. The width across 
the surface of these two rails is to bə 4iln. The same 
remark applies to the conductor rails, which had for tho trial 


Normally each of the 


negative length in each conduit. 
two conduits will be electrically separate from the other, 
and will be supplied from feeders having а b anch for each 


section. Automatic cut-outs and cross-over switches will 
be provided for each section, and so arranged that in the 
event of a fault occurring and porsisting on the positive of 
any section, tho polarity of the two conductors in that 
section can bo reversed, so as to throw the fault on to the 
negative, where it can remain until tho stoppage of traflic 
at night allows it to be located and rectified. The norm. 
difference of potential of the conductors will be 500 volts, and 
insulated faeders for each conduit will be laid solid in troughs 
filled in with bitumen under the margins immediately 
outside the track rails. The Blackfriars and Kennington 
line and the Waterloo and St. George’s-circus line for their 
entire length, and the Westminster and Tooting line from 
Westminster as far as the south-sast corner of Clapham 
Common, will be fed direct from the generating station at 
Camberwell-green at 500 volts. The remainder of the 
Westminster and Tooting line will be fed at 500 volts from 
a sub-station, to be placed at the Balham depót. It is 
intended to work chiefly with double-decked cars on bogies. 
The total length of the cars over all will be about 31ft. or 
5216. Ich car will hold about 26 or 28 passengers seated 
inside and about 58 or 42 paesengers seated on the roof, or 
64 to 70 seats in all and each car will carry its own 
motorman and conductor. Each car will carry two inde- 


lines to be made of standard sections. In the real article the | pendent motors of the geared type, one on each bogie, both 
depth of these conductor rails will ba considerably less, | motors boing started and controlled in tho usual way from 
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the front platform of the car. The power of the motors is 
to be sufficient to glve the car а speed of 12 miles an hour, 
and it is proposed that within a circle of four miles radius 
or thereabouts, as may be decided. from Charing Cross 
this speed shall not exceed 10 miles an hour. The cars 
will be electrically lighted. 

It ia intended that the whole of tho Council's tramways 
south of the Thames, b»th those already acquired and those 
to bo hereafter acquired, and also new tramways which 
may be constructed under powers to be obtained from 
Parliament, shall be supplied with electrical energy gene- 
rated at a station at the Camberwell depó*, and distributed, 
where necessary, from sub-stations to be established at 
various places along the different routes. This station and 
plant aro now being designed, and the Conncil hope that 
the first electric lines will be at work in 18 months’ time. 
This period would have been considerably shortened if the 
electric current could have bson ob'ained from an outside 
source. | 

A very large number of representatives of local authori- 
ties were at tho publie view of the above-mentioned 
conduit yesterday, and appreciated the short trips which 
were given them on the electric car. We doub*, however, 
if they realised that this car was running in a different 
conduit to that which could be seen in skeleton form; 
in fact, the working model was that exhibited by 
the Westinghouse Company at the Tramway Exhibition 
last year, and the arrangement of the various parts 
differs considerably from the conduit which the County 
Council are adopting. Speeches were mado to those 
present at the view by Mr. W. H. Dickinson, tho 
chairman of the London County Council; Mr. J. William 
Benn, the chairman of tho Highways Committee, and 
several other prominent men, inclading tho mayors of 
two of the districts through which the first olectric lines 
are to bo constructed. 

With the short time at our disposal before goirg to 
press, we caunot go fully into the details of the new 
conduit. The points, however, which seem to us to require 
discussion are the mechanical design of the yoke pieces, 
which are not made to carry the running rails, and the 
method of supporting and insulating tho conductors. 
With the exceedingly limited space between the live 
conductors and the bottom of the conduits, there 
seems at the first glance to be little room for 
cleaning débris out of the duct without causing it 
to accumulate round the stems of the insulators, 
filling up the space between thoso stems and the gun- 
metal arms carrying the conductor rails. Any such 
accumulation wcu'd seriouely affect the insulation of the 
system. It leads ono to question whether a deeper conduit 
with insulators supported from above would not give lesa 
trouble in maintenance in the London streets. 


ELECTRICAL TRADES UNION. 


The following are the proposed rules for wiremen, cab'e 
jointers, and assistants employed in the London district, to 
which wo refcrred in our last 1esuo : 


1. That 53 hours constitute a week's work, but when members 
are working on jobs where the hours are less, the money shall 
be made up to equal the 53-hour week. 

2. That 94 hours constitute а day's work for five days in the 
week, and 54 hours on Saturday, finishing work on that day at 
1 p.m. Overtime on Saturdays, from 1 p.m. till 4 p.m. to be 
paid for at the rate of time and a half, after 4 p.m. double time. 
Overtime worked during the first five days in the week to be 
paid for at the rate of not less than time and a quarter for the 
first two hours, time and a half for the next two hours, and 
after that doublo time. Each day to stand by itself; night 
shifts to be paid for at the rate of not less than time and a half. 

3. That the rate of pay for wiremen and cable jointers shall 
be not less than 94d. per hour, chargemen not less than 104d. 
per hour. Apprentices, assistants, and jointers’ mates shall 
be not less than 17 years of age when entering the society, and 
shall serve three years at the trade as apprentice, assistant, or 
jointers’ mate, and one year as probationary member. The 
rate of pay during the probationary period to be not less than 
74d. per hour. No one shall be allowed to join as assistant, 
apprentice, or jointers' mate who is above the age of 21 years. 

4, Members working over one and less than 12 miles from 


shop to be allowed travelling time and expenses. Country 
expenses to be not less than 10s. 61. per week. Travelling 
time and expenses to be paid for the journey from London to 
job, and from job to London. 

5. All members working on boats, under floors, in roofs, on 
accumulators, oil vessels, waterside premises, and other dirty 
jobe, must receive not less than 6d. per day dirty money. 

6. District holidays to be Ester Monday. Whit Monday, 
August Bank Holiday, Christmas Day, and Boxing Day. 
That no holiday shall entail more than two days' loss of time. 
The rate of pay for bank holidays shall be not less than time 
and a half, Christmas Diy and Sundays not less than double 
time. | 

7. That no member in the London district be allowed to 
work more than one night in succession—namely, that after 
working all night our members must cease work at the usual 
time of leaving work the next day. 

8. Oae hour's notice to be given on either side. Weekly 
wage employés to give and receive one week's notice. Members 
running casing to receive one hour’s grinding money. 

9. That on all jobs requiring four or more men, not more 
than one assistant or apprentice to four men shall be employed. 

10. That no member be allowed to work overtime, unless 
absolutely necessary, when members in the district are 
unemployed. 

11. That on all jobs а lock-up for tools and materials be pro- 
vided, and on building jobs, and, where circumstances require, 
а messroom shall be provided. 


QUESTIONS AND ANSWERS. 


If thou hast knowledge, let others light their candle at it. 


Under this heading we insert questions and answers 
of a practical character relating to central-station work, 
tramway work, or construction work; and for each auit- 
able question offer one shilling, and for the best solation 
of any question we cffer ten shillings. We also give 
five shillings for every other answer we print. The answers 
to any question should be sent within 10 days after the 
question has sppeared. We would call the attention of 
thoso sending in answers to the fact that the neatnees cf 
any sketches (which must be in ink) sent in is considered 
when marking tbe relative values of theso answers. All 
formulz should be carefully writ:en to prevent mistakes as 
to symbols, and all loose sketches should be signed by the 
author. The matter must b» written on one side only of 
the pspsr. Questions may be sent at any time. 


QUESTIONS. 


351. In running alternators in parallel it is possible to obtain 
two kinds of motor current between them, one caused 
by any irregularity in the turning moment of the engines, 
and which is shown by a violent swinging of the ammeter 
needles, and the other due to the strengths of the alter- 
nator fields being in the wrong proportion. This results 
in а current passing between the machines which is quite 
steady, and has the appearance of an increased load. The 
writer has run two machines in parallel, one of which 
would not maintain full voltage on full load when running 
alone, but in parallel would give its full amperage, the 
other machine maintaining the voltage on the 'bus bar at 
full pressure. Can any reader explain this apparent 
boosting up of the volts, and if it is an armature reaction, 
ч it Ly the field is not weakened instead of strengthened ? 

552. What advantages are obtained by the adoption of clec- 

trical coal-cutting machinery ? Describe shortly, with the 

aid of sketches, what you consider to be the best types of 

electrical coal-cu*ters. —G. S. 


ANSWERS. 


Question No. 545. — Explain, with diagrams, the method usually 
adup‘ed in combined lighting and traction stations for con- 
necting the generators to either switchboard. 

Best Answer to No. 345 (awarded 10s.)—I: is not 
always tho case in combined lighting and traction atations 
that two distinct switchboards aro erected when tho fame 
generators are used for both parposos—in fact, it is scldom 
that such a practice is carried out, especially if tho station 
was originally designed to supply current for lighting and 
traction. In stations of this sort the lighting current is 
delivered to the consumers by the three-wire systcm at a 
preseure of 400, 440, or 460 volts between the outer con- 
ductors, preferably 460 volts, as it is nearest to the voltage 
required for traction, and will not require the speed of the 
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generator altered or its field weakened too much to obtain 
this lower voltage. Fig. 1 shows a very usual method of 
connecting the generators to lighting or traction feeders at 
will, all ehunt connections being left out, as they are not 
Important and possess no special feature. As will be seen 
in Fig. 1, the two leads from each generator are connected 
to а double-pole main switcb, the other side of the positive 
pole of which is connected through a maximum-current 
circuit breaker (marked C D) and an ammeter to a separate 
horizontal plug bar, which ia situated on the upper half of 
the plug panel, as the section of the switchboard is called 
that carries these bars. The other side of the negative 
pole of tho main switch is connected direct to a plug bar 
(horizontal) on the lower or negative half of the panel 
There is, as a rule, some auxiliary machinory which 
will also be connected to horizontal plug bare, such 
as a battery of accumulators or a motor-gonerator, which 
can be ran off the traction machine to take light lighting 
Joads or to charge the accumulators if they are used. 
This motor-generator is very useful, as it obviates the 
necessity of installing a large set of accumulators, for with 
it the accumulators need only bo used during the time the 
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Fic. 1.—C В, au! oma! ic circuit breaker; A, ammeter: Sh W, 
shunt field winding (connections not shown); S W, series 
field winding; R, hand regulator of sbunt resistance; 
S, S, S, switches to short-circuit eerlos winding; E, E, E; 
switches for cqualiser. 


traction set is shut down, which means from three to six 
hours а day. The two leads from the two machines com- 
prising the motor-generator are connected through suitable 
meters, switches, acd starting arrangements to the bars 
marked M G a and M G b, the two positive leads going to 
the upper two bars and the two negative to the lower. 
The remaining bar is fitted in case of extensions, Behind 
thcso horizontal plug bars, but insulated from them by 
being placed at the b»ck of the slate or marblo panel, are 
fittod vertical bar», represented by the dotted lines in Fig. 1, 
which have holes drilled and scrowed in each that come 
opposite to slightly larger holes in the panel and hor:zontal 
bars. The (in this case) two traction feeders are connocted 
to the upper two of this vertical bare, marked T, and Т 
of courss first going to a switch, meter, and automatic circuit 
breaker; the lower two, T, and T., are connected together 
aud to the rails of tho traction system. The positive light- 
ing foeders are connected through suitable apparatus to 
the upper or positive vertical bars, marked Li and La, and 
tho negative lighting feeders are connected to the lower or 
negative bars, marked L, and L, (Fig. 1). Brass plugs are 
made with a thread on one end, that screws into the vertical 
bars, and with a largo head at the other, which makes 
contact with the horizontal bars, so that by screwing 
in а plug in a line horizontally witb, say, D,, and 
vertically witb, say, T, on both halves of the plug 
panel, generator No. 1 is connected up to No. 1 traction 
- feeder; or 16 can be connected to any other feeder by putting 


.nected to the 'bus bars by switches. 


the plug in opposite to it and the desired feeder. Care 
must be taken, however, never to break circuit with a 
plug; the switches should always be-opened before the 
plug ie unscrewed. The generators are generally compound- 
wound, sometimes over-compounded 5 or 10 per cent., 80 
as, when used for traction, to keop the voltage fairly con- 
stant on the line, but to increase at the station slightly with 
the load ; but when put on lighting, the series winding is 
cut out or short-circuited, and the shunt winding only is 
used by means of a switch (marked Si, S,, and S,), which 
is bolted on to the machine, or to а pillar beside it that 
also carries the equaliser switch (marked Ei. Ea, and E.) for 
running two or more machines in parallel on traction. 

Fig. 2 shows another method of switchboard arrangements 
which is more simple and less liable to accident. In this 
case the two generator leads, together with the equalising 
lead of each generator, is brought to a triple-pole throw- 
ovor switch and connected to the hinge or centre contacts 
of it, shown on the dotted line, . When a machine is 
required to be put on traction this switch is closed upwards, 
which makes connection direct to the traction 'bus bars, 
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Fic. 2.—C B, automatic circuid breaker; A, ammeter; Sh W. 
ehunt winding (connections not shown); 8 W, series field 
winding; R, band regulator of shunt resistance (conne:tions 
nob shown), zi 


leaving it working compound-wound and connected to the 
equalising bar. lf the machine is wanted on lighting, the 
triple-pole switch is closed downwards; it will then be 
running as a shunt machine and connected to the lighting 
bus bars, as will bo seen by looking at Fig. 2, tho bottom 
right-hand contact of the switch being blank. If a motor- 
generator is used, or a set of accumulators, they ате con- 
With a switchboard 
of this kind а generator can be changed from lighting to 
traction or vice versá in & very short timo, and there is 
no danger of putting in wrong plugs, or forgetting the 
equaliser, or to short-circuit the series winding —A. J., 
SWANSEA. 


Answer to No. 345 (awarded 5s.).—The accompanying 
diagram shows the connections which have been adopted 
for connecting generators to either the lighting and tram- 
way switchboards. This is the arrangement for two gene- 
rators, bat the same holds good for any number. D, D, 
are the two generators with shunt coils, F, and series 
coil, S. H is non-inductive resistance, used when break- 
ing the shunt circuit by means of switch W. The current 
from tho machine passes through double-pole automatic 
magoetic switch cut-outs, D D, through ammeters on one 
pole, A A, to three-way throw-over switches, B B! (one for 
each machine), constructed so that when switch is on posl- 
tions as in diagrams, dynamo No. 1 is feeding the traction 
switchboard, and dynamo No. 2 is feeding the lighting 
switchboard. M M are ampere-hour meters on the lighting 
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circuits, and W W are watt-hour meters on the tramway 
circuits. The generators are generally wound to give from 
460 volts to 500 volts when running as shunt machines 
(D,), and over-compounded to give 500 volts to 550 volts 
as compound machines (D,). If the connections from D, 
are traced, it will be seen that the series coil is in action, 
and the generator is working as a compound machine; in 
the connections for D, the series coil is idle, and the 
generator is working as a simple shunt machine. If it is 
required to run D, in parallel with D, on the traction load, 
the switch B! is thrown over tothe other setof contacts, when 
the — sides of the two armatures are connected together by 
means of the equalising bar, the two series coils are put in 
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parallel, and the machines, if identical, tske equal shares 
of the load. "To run both machines for lighting, switch D 
is thrown over. Care should be taken to see that the 
shunt coils are sufficiently excited before using switch B 
or Bi. It would be a better arrangement if these switches 


were interlocked with their respective shunt switches.— 
W. A. J. 


Question No. 546. —The dynamos used in an electrolytic bleach 
works are sparkless under normal conditions, but when 
fumes of chlorine gas are present the commutators exhibit 
continuous rings of sparks. Why is this ? 


Best Answer to No. 346 (awarded 10s.).—The fact that 
under normal circumstances the dynamos run sparklessly 
shows that they are properly built, and it is also well 
known that the presence of rings of sparks around a com- 
mutator is due to the burning of metallic dust, which may 
ariso from a loosely-made brush, or from solder or copper 
dust which has ccllected between the various commutator 
segments. These rings often occur in an intermittent 
manner when a new dynamo is first tested, but upon 
running soon cease owing to the dust being burnt out, as 
it is technically called, in the testing-room. Now, the fact 
that in this case these rings are continuous shows that the 
chlorine has some action apon tho copper of either the 
brushes or the commutator—probably the former—as the 
copper is here more finely divided, and there are frequently 
loose ends to get hot. 

Every chemist knows that chlorine has a great affinity 

for copper, and this knowledge is made use of in Hunt and 
Douglas's process for the extraction of copper from ite ore, 
which is treated, after roasting, with a solution of 112 parts 
of calcium chloride, 280 parts of sulphate of iron, dissolved 
in 1,000 parts of water, and then adding 200 parts of 
common salt. If cuprous oxide is present, metallic copper 
ів at once precipitated. The formula is 5Cv,O + 2FeCI, 
=:Cv,+2Cv.C),+Fe,0,, but it will be seen that double 
the amount of copper remains combined with chlorine. 
In the case under consideration most probably cupric 
chloride (CuC!,) is formed. This compound occurs when 
metallic copper is burnt in an excess of chlorine. It is a 
dark liver-coloured powder, which would fly over the com- 
mutator and bridge across the mica from section to section, 
aud burning out would give rise to continuous rings of 
sparks. Ia burning out it might lose some chlorine and so 
form cuprous chloride (Cu,Cl), a substance which turns 
. gregn upon exposure to air, 


If there are any loose ends to the brushes these will get 
hot, and chlorine gas belng present we have all the condi- 
tions fulfilled for the formation of cupric chloride, and the 
writer thinks tbis will be found to be the correct explana- 
tion ; and if carbon brushes be substituted for gauz ones, 
provided there is ample brush ares, the epsrks will con- 
siderably diminish in number, even if they do not entirely 
cease—at апу rate, the alteration is worth trying. Cuprous 
chloride readily absorbs ammonia and forms a blue product, 
and as the chlorine gas is not pure, the writer would like 
some of the dust which ís gathered from under the com- 
mutator for analysis to see what product is formed. This 
investigation would be very interesting, even if it did not 
yield any tangible result in the way of giving a definite 
solution to the question of how best to overcome the 
difficulty. —M. i 

Answer to No. 346 (awarded 5s.).—The ring of light 
which is often visible round the commutator of a dynamo 
working in an atmosphere containing a great deal of 
chlorine is in no way to be confounded with the sparking, 
properly so called, due to electrical actions. It resulte 
from the mechanical wearing off of particles from the com- 
mutator and brushes by their mutual friction. These 
particles of copper dust, being heated by the mechanical 
work expended in tbeir abrasion, combine chemically with 
the chlorine in their neigbbourhood, forming copper 
chloride (CuCl,) Аз the sffiaity between copper, or, 
indeed, most metals, and chlorine is very great, sufficient 
energy is liberated during the combination to raise the 
gases in proximity to incandescence. This copper dust 
near the commutatcr surface is swept round with it, so that 
the region in which combination occurs is a more or less 
complete ring. The combination may be easily demon- 
strated by dropping warm filings into a jar of chlorino gas, 
or, in “ Т. A's” саве, more simply by filing a piece of 
brass in the chlorinc-laden air of the works. This apparent 
sparking bas no particularly prejudicial effect on the 
machine or commutator beyond a possib'e lowering of tho 
insulation betwoen adjoining segments, due to a film of the 
chloride being deposited on the surface of the insulacion 
between them. With even tolerablo care, however, in 
wiping the surface occasionally, this should not occur. Ia 
one way, indeed, the action is an advantage, as it prevents 
copper dust getting in thy armature. It is sad, never- 
theless, to think of a machine condemned to stifle in 
chlorine, for with the moisture also present, hydrochloric 
acid is formed, and this must sooner or later tell on the 
dynamo.— ZERO. 


Answer to No. 546 (awarded 5s.).—Tho question states 
that the dynamos run sparklessly in the absence of 
chlorine. 1 should imagine, however, that there is a little 
sparking, and tbat the brushes are scoring tho commutator 
considerably. When & dynamo has been running some 
time under these conditions, the brush gear and the bed- 
plate undor the commutator are found to be covered with 
a fine copper dust worn off the commutator and the 
brushes, Now, copper in a finely-divided state will fire 
spontaneously in chlorino gas, and although tho atmosphere 
is very very far from being of pure chlorine, it is yet 
sufficiently rich in it to cause the copper dust to ignite, 
coming, as it does, hot from the brush tips. The questioner 
will no doubt have noticed that very soon after the chlorine 
becomes perceptible the commutators lose their bright 
coppery look, and become a dull yellowish colour: this is 
caused by a film of copper chloride, and illustrates the 
great affinity of copper for chlorine. This sparking in 
rings does not injure the commutator at all, as it is simply 
the combustion of the dust, and not actually on the surfaco 
of the commutator. If the voltage is high, however, there 
is a possibility of it causing flashing from brush to brash 
all round the commutator. It can be prevented by the use 
of a brush made up of thin sheet white metal, such as the 
Boudreaux brush, which does not wear the commutator, and 
does not itself wear into dust.— J. W. 


ADVANTAGES OF ELECTRIC Їдєнтїхс.—ТһҺеве, as well as the 
intricacies of the maximum-demand system of charging, formed 
the two chief items of an essay read at the Croydon Debating 
Socioty, on Feb. 15, by Mr. W. Perren-Maycock, M. I. E. E. 


THE ELECTRICAL ENGINEER, FEBRUARY 15, 1901. 


they had been in actual work the number of passengers daily 
carried had prozressed rezularly and satisfactorily. 


. COMPANIES’ MEETINGS AND REPORTS. 


` ST. JAMESS AND PALL MALL ELECTRIC LIGHT. 


. The annual meeting of the Company was held on Tuesday at 
the offices Golden «qaare, W., Mr. Eustaco J. A. Balfour (chair- 
msn) preeiding. 

The Chairman, in moving the adoption of the report, congratu- 
lated the shareholders on the position of the Company and on the 
results which had been arrived at during this year's work. 10 
was propozed thab a distribution amounting to 144 pər cent. should 
be made on the ordinary shares, so that the dividend would have 
been maintained steadily ab this rate for the past four years. 
Dariog the period under review they had added to their eervice 
the equivalent of 21.597 8-c.p. lamps, making the total lamps at 
the end of 1900 183,317. As had been explained on previous 
occasions, the policy of the directors had been to make periodical 
reductions in the charges to consumers, and the large reduction 
made two years sgo had already borne good fruit, for the value 
of the return per 8 c.p. lamp, which fell from 9з. 64. in 1898 to 
9a. 2d. in 1899, had in the past year risen again to 95. 81., which 
proved that tho extra amount of electricity consumed at а lower 
price wculd more than make up for the actual loss incurred in 
making such reductions. Similarly, the larger output, together 
with économies wbich were from time to time effected in the Com- 
peny's methods, enabled the directors, ia spite of the large 
increase in the cost of coal, поб only to prevenb an increase in the 
cosb to them of their supply, bub even to effect a small reduction. 
Tbis, thought they would agree, was an altogether bealthy eign. 
Ur.fortuna*ely, the advance in the price of coal would be felt in 
cqual measure in tho current year, for although hand to mouth 
supplies might now, perhaps, be obtained at a lower figure, ib 
was ncceesary for this Company, having importanb public respon- 


sibilities, to safeguard the continuity of their fuel supply by regular 


contracd. They had, too, on the current year to face a very serions 
addition to their rates—in facb. the increase in the amount to be paid 
was from £2,829 to £5 700. In view of the extra expenditure on 
these two items ib had been decided to make no further alteration 
io the charges for the present, but to devote the current year to 
strengthening and consolidating their resources, and in pushing 
on with the important extensions which they had in hand, so that 
everything might be ready for undertaking the large increase in 
their bueincss which they confidently expected to have. Tho 
extensions аб Carnaby-street would be finished io ample time for 
the next winter's supply. They consisted of a second chimney 
shaft, a large boiler-house and epgine- room with a yard for 
coaling, workshops, and other conveniences which had been 
very much needed. The whole of the floor space above the boiler. 
house and engine-room was prepared for the plant to be used 
in connection with the supply from the Central Electric Supply 
Company. The Sb. Jamee's Company, in combination with the 
Westminster Electric Supply Corporation, took a half share in the 
construction and cquipmend of the new works of the Central 
Company at Grove road, which would b3 employed for the eervice 
of tbe two companies after their presenb resources within their 


respective districts had been exhausted. The site for these works. 


whicb had now been eecured, gave direct access to the sidings of 
the railway company and to the canal. The first section of the 
works was io process of erection, and orders had been placed for 
the engines and boilers and the necessary electric plant. 

Ме. Walter Loaf seconded the motion. 

In reply to а shareho'der, who complained of the small amount 
of extra neb profib in comparison with tho large increase in the 
groes profit during the past two years, tho Chairman said he was 
np that the policy the directors were pureuing was the 

ght one. i 

The report having becn unanimously adopted, tho retiring 
directors, Mr. Walter Leaf and Mr. Bennett Fitch, were re-elected. 

An extraordinary meeting was then held to alter the articlos of 
association. in accordance with the requirements of the new 
Companies’ Act. 

The proceedings then closed. 


CENTRAL LONDON RAILWAY. 


The ordinary general meeting of the Company was held ab the 
поро Restaurant on Wednesday, Sir Henry Oakley (chairman) 
preeiding. | 

Tbe Chairman, in moving the adoption of the reporb, said thoy 
would see by the accounts that their expenditure during tho half. 
year had been £158,000. Considerable payment was made to the 
contractors towards the finishing of tbeir work —£127,000 - and 
the balance had been paid for sundry additions that they bad had 
to make, and which they should Бате to continue to make in order 
to enable them adequately to conduct the service. There was only 
one point in the capital account to which he would call attention, 
and that was the issue of debenture stock. A portion of that 
stock was reserved for the contractora, subject to the condition 
(Бао ib was nod to be liable to interest until the line was opened 
for public uso. That being accomplished they were bound to 
issue the debenture stock to them, and the Board proposed shortly 


to raise the money, and with a view to affording all the proprietora 


any ad vantage there might be in it, they should send a circular to 
every proprietor аб the time of iszue stating the position of the 
bonds and the price ab which they would be is:ued. They 
would bsar 4 per cent. interest, and as the eecurity was 
uodoubted, those who had money to invest would do well 
to add to their holdings. Daring the five months that 


. taking а model for all future underground railways. 
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They began 
with 80,000 ; they carried up to the end of Decamber 101,000 per 
day, including Sundays, and for the month of January the number 
reached 108,000 per day. Не was glad to say that nearly all their 
passengers were sati-fizd; he hid heard of no complaint that 
had indicated any want of managemenb of the line. They had 
very little doubt, therefore, tha* they should make their under- 

Their aim 
was to make the road through the tunnel as bright, as clean, and 
as comfortable as possible, to interpose as few restrictions on the 
ingrees and egress of their passengers as possible, and to give 
them as little trouble and anxiedy in dealing with their tickets 
as they could. The simple system they had adopted appeared 
to have met with general approval. Oa tho question of 
numbers, they carried, roughly, 15 000,000 paseengers in 
the five months. Of those, rather less than 14 millions were work- 
men who booked before half- past seven іа the morning, and 
were carried at the reduced fare of 2d. for the return journey, 
Their daily experience was that the public williogly paid their 24. 
for a short distance when they could travel overhead for ld. The 
inter se traffic between stations and for comparatively short 
distances was steadily augmenting. In the early morning and 
in the evoning they had more than they could do, and many of 
the trains were crowded far beyond what was comfortable 
and what they desired to ree. The Board had been turniog 
their attention to that subjecb for səmə time, and their 
manager had exercised his ingenuity to run an exceptional 
number of trains duriog the crowdel hours. Tho besb they 
could do was to change engines and get the trains round to the 
other line in about 2 minutes 50 seconds. They had called the 
engineers into consultation and aleo the manager, and tho latter 
went to Paris, ав dii several members of the Board, to see the 
working of the Paris underground railway, because it was said 
that on that line they had no such difficul ixs; nor bad they, 


. becauao ab each end of their line there was а loop to enable the 


trains to run continuously round. О} course, ad Shepuerd’s Bush 
the cost of such a loop would be comparatively light—i» was 
cstimated ab about between £50,000 and £60 000 bub the cost 
of a loop in the City was far more eerious, for it would cost 


‘£400,000. They were satisfied, however, that if they constructed 
‘such a loop in the City and provided an additional station at 
iLiverpool.street, they would, by the augmentation of the traffic 
‘owing to the centre they would create in Liverpsol-streeb, and by 


the general increase of traffic owing to the additional facility of 
the line, be repaid even that large outlay. Therefore, the Board. 
advised by their engineers, had deposited а Bill in Parliament this 
гевйоп aking for powcr to make the loop. Their earnings per 
train mile for every mile they ran was 43. 104d. Comparing that 
with the average earnings cf other railways, they found themselves 
in a very satisfactory condition indeed.  R.ferriog to the question 
of expenditure, the chairman explained thab they spent at least 
£200 per week more in coal than they should epend under normal 
conditions. Notwithstanding this drawback they had achieved 
what wss really a dividend of 3 per cent. for the five months in 
which it was earned. They would be obliged to declare ib at 
24 per cent, because they had no power to pay this half year 
any farther interes) cub of capital. I should mention that they 
had not put aside any sum this half year for depreciation. 
They would probably recommend the proprietora ab some future 
time to assent to a fund being formed for depreciation, iastead of 
charging each half.year with the amount expended in renewals. 

Mr. Honry Tennant seconded the motion. 

Ssveral shareholders pointed oub that they carried passengers 
over six miles for 21, and questioned whetber this was in tbeir- 
intorest to do eo. 

Tbe Chairman, in reply, said the directors were, of course, 
abovo prejudice in the matter of tho fares ; all they wanted to 
do was to ascertain whab was the right thing. If the directors 
found that the fares they were charging were nob romunerative, 
they would have no hesitation in making an alteration with a 
view to an improvement. Ib was rather remarkable that the 
fares suggested by a shareholder of ld., 2d., and 3d. were the 
identical fares originally contemplated by the Board. On 
working the matter cut, however, having regard to the expe- 
rience which had been gained in America and Paris, and havin 
aleo ascertained as nearly as they could before the line was open 
what proportion of passengers they would bo likely to carry, 
the directors came to the conclusion that ib would be more 
advisable to charge a uniform fare. They carefally watched, not 
only their own working, bub the working of tho Paria railway and 
of the London electric railways. The City and South London 
earned, in round figures, 23. 4d. per train mile, and their average 
fare was 2 061. ; the Liverpool Overhead Company earned 1a. 8d. 
per train mile, and their average fare was 1 821. ; and the North 
London Company —which they included because ib had a very 
large traffic, and was an old.established and well.managed line— 
earned 3s. 14. per train mile, while their average fare was 1 614. 
Their own experience, во far, was that they oarned 4з. 104d, 
per train mile, and that their average fare was 1 901. Thia 
reaulb was better than on any of the other lines ho had quoted, 
all of which, except the Pa: is railway—and they were doing 
so in a modified degree—charged sectional fares. Да to 
the question of damage to other property, alleged to have 
been cauaed during construction, any payment to be made in 
reepecb of that would fall on the contracbors, and nob on the 
Company. Regarding vibra ion, they were advised that, having 
parliamentary rights, there was no question of liability as far as 
the Company was concerned, bub the Company would of courre, 
do all they poseibly could to relieve adjoining owners from any 
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inconvenience or annoyance, and they were rendering the Beard 
of Trade ali possiblo asaistance in investigating the mat tor. 

The resolution was carried unanimously, the dividends recom. 
mended were declared, and the retiring directors and auditor 
were re-elected.. 

Аба кн meeting the Bill referred to by the chairman was 
approved, and at a further meeting ib was resolved : ‘' That, 
pursuant to the powers conferred upon the Company by tho Com- 
paniea Clauses Consolidation Act, 1815, Sections 61 and 61, 
196 980 ordinary shares of £10 each, 88,020 preferred half shares 
of £5 each, and 88,020 deferred half-shares of £5 each, all fally 
paid up ia the capital of the Company. be converted or con- 
solidated into capital stock to be divided amongst the ehareholdera 
according to the respective interest therein." 


KENSINGTON AND KNIGHTSBRIDGE ELECTRIC LIGHTING. 


The fourteenth ordinary general meeting of this Company was 
held on Wednesday at tho offices, Great George street, West. 
minster, Mr. Granville R Ryder presiding. 

The Chairman, in moving the adoption of the report, stated 
thab the directors were able to propose a dividend making 12 por 
cent. for tho year, and to carry forward £4,700. Coal had cost 
the Company aboub £2 000 more than in the previous year, and in 
the lash three months of 1900 the weather in Londoa was unusually 
light and free from fogs, to which circumstance be attributed 
the facb that they sold elecbricity to the amount of £2 000 
lees than in the corresponding period of the p:evious year. 
During the year the number of houses and shops lighted by 
the Company had increased by 214, and in the number of 
lamps there had been an advance of 15,636. They sold in 
the year 2 630 482 units, or an increase over the quantity soid in 
1899 cf abcub 166,000 units ; bub there was a disproportionate 
increase in the cost of production—nsmely, £37,326 - as against 
£33,823 in the previous year, but this difference was shown ай once 
in the higher price of coal. Tbe new generating station which had 
been constructed in conjunction with the Notting Hill Electric 
Lighting Company, Limited, was approaching completion. А 
certain amount cf electricity had been received from it, and it was 
expected to be in full working order in two months. Greab re ults 
were anticipated from the new generating station when ib was in 
full working order. During the year they bal created a new 
transformer station, situate ab the back of the Albert Hall, and it 
was in every rcepect convenient and well equipped. This would 
render unnecessary the accamulator sbation in Queon's.terrace- 
mews, which 10 was intended to discontinue. 

Sir. F. J. Bramwell ecoonded the motion, which was carried 
unanimously. | 


APPOINTMENTS VACANT. 


Elcotrical Enginoors, Isle of Thanet Electric Tramways and 
Lightiog Company, Limited, to take charge of power station, 
Feb. 22. Full particulare in our advertisement columns. 


Electrician, to work up installation contracting business, alao 
wiring, etc. Details ia our advertisemen* columns. 


Draughtsman and Assistant Enginoer, with ccnsiderable 
experience in drawing office, experience in German and French 
advantageous. Details in our advertisement columns. 


Fittors, several expericnoed in building and fitting up of 
commutators. Details in our advertisement columns, 


CONTRACTS FOR ELECTRICAL SUPPLIES 


CONTRACTS ОРЕН. 


Shefüleld. — Tenders are to be obtained for 25 extra double deck 
cars, trucks, and cquipmente. 

Bournemouth. — The Towa Council invite tenders for 42 electric 
cars. Tenders by March 2. Details in our advertisement columns. 


Brighton.—The Council invite tenders for continuous current 
arc lamps and accessories for strceb lighting. "Tenders by Fob. 25. 
Details in our advertisement columns, 

Clyde Navigation. —Tho Trustees iovite tendors for a three-ton 
electric wharf crane for Prince’s Dock. Tenders by March 11. 
Details in our advertisement columns. 

Leeds,— The Tramways Committee invite tenders for supplying 
and fixing trolley wires and attachments. Tenders by March 8. 
Details in our advertisement columne. 

Middleton.—The Corporation invite tenders for the supply, 
delivery, and erection of а traction switchboard. Tenders by 
Feb. 28. Details in our advertisement columns. 

Aberdeen.—Tho E'ectric Lightiog Committee invite tenders 
for fuel economiser and additional Babcock and Wilcox boilers, 
Tenders by March 15. Details in our advertisement columns. 

Darwen —The Corporation invite tenders for the supply and 
delivery of steel rails, fish and sole plates, tierods, bolbe, etc., and 
copper bonds. Tenders by Feb. 25. Details in our advertisement 
columns. 

Taunt on. — The Corporation invite tenders for two 100. kw. 
tramway generators, one engine, and tramway swibchboard and 
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connections. De tails in our advertissment 


columur. 


Dundee. — Тһе Gas Commissioners invite tenders for the supply 
of underground electrical conduits, together with the necessary 
jointing apparatus. Tenders by Feb. 20. Details in our adverbise- 
mend columne. 

Beckenham.— The Council invite tenders for boilere, steam 
alternator and combined engine dynamo and motor, pipework, 
batteries, and switchboard. Tenders by Feb. 25. Details in our 
ad ver tit ement columns. 

Lcods.—Tho Tramways Committee invite tenders for supplying 
and fixing trolley wires and attachments, Specifications etc,, may 
be ob:a'ned at the City Engineer's Office, Municipal Buildings, 
Leeds. Tenders by March 8. 

Long Eaten.—The Urban Districb Council invite tenders for 

roducere, gas- engines, dynamos, switchboard, feeder and distri- 
ution cables, and conversion of street lampe. Tenders by Feb. 18. 
Details in our advertisement columus. 

Canterbury.—The Lighting Committee invite tenders for the 
extension of the electricity works. Specification, etc., may be 
obtained at the City Surveyor's Office, Tador-chambers, High- 
streeb, Canterbury. Tenders by Feb. 18. 

Bormondsey.—The Council invite tonders for the construction, 
supply, and erection of (Section A) main switchboard and instru- 
ments; (Section B) battery of accumulators and accessories, 
Tenders by Feb. 25. Details in our advertisement columns. 

Wallasey. —Tbe Urban Dissrict Council invite tenders for the 
overbead equipment of about 10 miles of tramways and for the 
eupply and erection of section boxes and the bonding of rails, 
Tenders by March 4. Dotails io our advertisement colu nns. 

Bristol —The Electrical Committee invite tenders for coal 
conveyor and elevators and coal - discharging plant, including 
hoist, automatic weighing machine, tower, and bridge over road- . 
way. Tenders by Feb. 21. Details in our ad vertisemend columns. 


Wallasey.— The Urban District Council invite tenders for the 
erection and completion of саг sheds, s:ores, workshops, and 
dwellings at their tramway depo Seaview-road, Liscard, 
Wallasey. Tenders by March 4. Details in our advertisement 
columns. 

Cardiff —The Corporation invite tenders for steam-pipes, 
exhausb pipes, injection and over flow pipes, feed pipes, drain 
pipes, engine-houss flooring, and switcbboard gallery and central 
service gangway. Tenders by March 18. Details in our advertise- 
menb columns. 

Stockport.— The Gas and E'ectricity Committee invite tenders 
for supply and erection at their electricity works, Millgate S ock- 
port, of a condensing planb capable of dealing with 20,0001. of 
steam per hour. Specifications can be obtained from Mr. S. 
Meunier, engineer. Tenders by March 6. 

Wallasey.—The Urban District Council invite tenders for 
extension of engine-houee, Lancashire boiler, condensing appa- 
ratus, water-cooling tc wer, overhead travelling crane, engines and 
dynamos, cables, economisers, and transformers. Tenders by 
March 4. Details in our advertisement columns. 

Bournemouth —The Corporation invite tenders for the supply 
of three steam dynamos and two steam-driven surface condensers, 
and other works in connection therewith. Specifications, etc., 
may be obtained of Mr. F. W. Lacey, M. I. C. E.. borough engineer, 
Municipal Offices, Bournemouth. "Tenders by March 2. 

Egremont (Cheahire).—The Wallasey Urban District Council 
invite tenders for the supply cf 1,600 tons of steel rails, 70 tons 
of fishplates, 50 tons of tiebars, and 45 tons of soleplates. Specifi- 
catione, etc., can be obtained from the engineer, Mr. W. H. 
Travere, Church-street, Egremont. Tenders by Feb. 19. 

Luton.—The Town Council invite tenders for wiring for electric 
lighting purposes tho Council-chamber, town hall, free library, 
corn exchange, and baths, Sketches of designs and full details of 
the proposed worke to be given. Further information can be 
obtained of the Borough Eogineer. Tenders by March 4. 

Grantewa-or-Spey.— The Town Council invite tenders from 
electric light companies to supply electric light for public and 
private coneumption within the burgh, stating highest price 
charged consumer, and terms for fature purchase by the burgh. 
Tenders by March 6. Details in our advertisement columns. 

Wimbledon.—The Ucban District Council invite tenders for the 
eupply and erection of steam and exhaust pipes, etc., and the 
moving of two boilers, feed pumps, feed-water heater, and storage 
tank, an independent &urface-condensing plant, and two waber- 
tube boilera. Tenders by Feb. 18. Details in our advertisement 
columne. 

Londen, 8.W.—The London County Council invite tenders for 
the supply of two blocks of water-tube boilers required for the 
electrical power generating station to be erected at the Camberwell 
depó» of their tramways. Full particulars may be obtained аб the 
Engineer's Department, County Hall, Spring-gardens, S. W. 
Tenders by Feb. 19 

Bristol —The Electrical Committee invite tenders for the 
erection of the superstructure of the Avonbank electriciby works, 
Feedor-road, Bristol. Tbe work compriees a large amount of 
eteelwork, as well as brickwork and concrete work. Specification, 
etc., can be obtained ab the office of Henry Williams, E*q, 
architect, 24, Clare-street, Bristol. Tenders by March 12. 

Southwark.—The Electric Light Committee invite tenders for 
the supply and erection of the following plant for their electric 
light station at Penrose-street, Walworth-road, S. E.: (Section A) 
One 400 kw. high-speed engine and dynamo and accessories ; 


Tenders by Feb. 25. 
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(B) two water-tube boilers, fitted with mechanical stokers, and 
extenvion to the steam and water mains. Tenders by Feb. 18. 
Details in our ad vertisement columns. 

Huelva (Spain). — The Secretary of Stabe for Foreign Affairs has 
received a dispatch from her Mijesty's ambassador ab Madrid, 
stating that tenders are invited by the Spanish Government nob 
later than Feb. 21 for the establishment of а telephone system in 
tke city of Huelva. Sach particulara as have been received may 
be examined on personal application at the Commercial D part- 
mend of the Foreign Office any day between 11 a m. and 5 p.m. 


Glasgow.—The Corporation invite tenders for the supply of the 
following material: (1) 1,000, 2,000, or 3,000 tons steel straight 
track rails, 100, 200, or 300 tons steel curved rails, 50, 100, or 
150 tone steel fishplates ; (2) 50 tons steel tiebars. The rails and 
fishplates will be a separate con*5racb from the tiebara. Specifica- 
tion, etc., can be obtained on application to Mr. John Young, 
оо manager, 88, Renfield street, Glasgow. Tenders by 
eb. 22. 


Wolverhampton. —The Tramways Commibteo invite tenders for 
the supply of the necessary materials and labour for the construc- 
tion of tramway track and contingent works in Tettenhali-road, 
Newhampton-road, Waterloo-road, Darlington-street, Queen- 

asro, Lichfield.soreet, Fiveways, Piper's-row, Rilston-street, 
Cleveland-road, and Bilston-road, to the borough boundary, 
amounting to a route length of aboub 44 miles, mainly double 
track. Sope:ifica‘ion, ete., may be obbaiaed on application ab the 
Borough Engineer’s Office, Town Hall, Wolverhampton. Tendora 


by Feb. 26. 
RESULTS OF TENDERS. 


Partick.—Moe:srs. D. Bruce Peebles and Co. have secured the 
contract for steam dynamos, balancers, and boosters. 

Brighton.—Mesare. D. Bruce Peebles and Co. have secured tho 
contract for the sipply of one 330-kw. and two 200 kw, tramway 
gets. | 

Piymouth.—The Electricity Committee have accepted the 
tendor of Mr, W. F. Blake, ab £8,384, for the extension of the 
elcctricity works. 

Eccles.—The Corporation have accepted the tondor of Browett, 
Lindley. and Co., Limited, Sandon Works, Patricroft, ab £732, 
for a 40 kw. steam altornator. 

Balllaasloe.— The bender of the Ampé:e Electrical Company, 
of Dablin, has been accepted for the electric ligh'ing of the new 
hospital block at the Ballinasloe Districb Asylum. The amount 
was £1 205. 

Cro; don.—The following tenders have been accepted: British 
Thomson- Houston Company, Limited, transformers, £68 ; Carrick 
and Ritchie, overhead bravolling crane for the electric light 
station, £470. 

Могесашђо. —Tho tender of F. Mooro, Morecambe, at £2 040, 
has been accepted for the extension of the present generating 
station, providing the Council agree to supply the necessary 
shingle free of cost; but if the Council cannot вее tbeic way to 
supply the shiagle, the total amound of tender will be £2,110. 

Bristol —Tbo Electrical Commibtee have entered into the 
following contracte: Low- tene ion power board, S Z. de Ferranti, 
Limited, £193; storage battery, Eleotrical Power Storage Com- 
pany, Limited, £766 ; electric crane, Higginbottom and Mannock, 
£772 ; steam circulating pump, Bumated and Chandler, £460. 

Sheffield. — The following tenders have been accepted: British 
Thomsor-Houston Company, Limited, 1,000-kw. generator for the 
new Cole, Marchent, and Morley engine at the Kelham powor 
station, £3,812. 124; J. G. Brill Company, віх motor trucks 
required for the cars now being built аб the Nethor Edge De; 65, 
£58. 163. for each complote truck. 

Colchester.—The Council have accepted the tender of Messre. 
Davey, Paxman, and Co., Limited, at £295, to supply, deliver, 
and fix the piping, valves, etc., required in connection with the 
surface condensing pan: also the tender (being the lowest) of 
the Electric Power Storage Company, ab £822. 153., фо supply an 
additional storage battery, subject to the Local G.vernment 
Board's sanction being obtained for the further loan. 

Keighley.— The following tenders are recommended for accept- 
ance : T. E. Sagden, Keighlev. tiling the floor of the engine house 
at tbe electricity works, £63. 15з.; Gabriel and Augenault, 
London, 500 230-volt incandescent electric lamps, £21. 17». 6d ; 
Brash Electrical Engineering Company, Limited, Loodon, 500 
230-volt incandescent electric lampe, £21. 17s. 61. ; J. H. Heath- 
шап апа Co., London, telescopic ladder for trimming arc lamps, 
£20. 6з. 91. 

Worthing. — The Corpo-ation have received the following 
tenders for the supply and erection of а main switchboard : 


W. J. Fryer and Co 2 енне £806 
John Fowler and Co. (Leeds) Limited (accepted) ............ 1 015 
Blackwell and Co., Limited ...................... 3 СТУБ 1,032 
Lea and Warren ess S usan AS INT TE ‚ 1,035 
Spagnoletti and Стоокев....................... . . . 1,030 
Williamson and Joseph, Limited .„............................. . 1,010 
Cowans. Limited.. 2 2 2 à 1 050 
Brush Electric Company | y... . . . . — 1,075 
Mechan and Sons . . 4 1 200 
Cox-Walkers ... . ....... КИЧИНЕ AE N E TE Ges d 200 
General Electric Company.. 2 eonun 1,285 
Siemens Bros, .......... CC e ess» 1,293 
Heaton and Smith, Limite. coos — .. 1,434 
Nalder Bros. and ошо LimiteedsSss 4. 1,450 
Crompton and Co., беа ................. e 1,100 
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Swindon.—The Town Council have a the tender of 
Meesrs. Siemens Bros. and Co., of Woolwich, for the supply of 
three dynamos, at £7,355, undor Contract No. 1 of the scheme for 
the provision of a system of electric lighting and traction for the 
borough. There were in all 53 tenders, the highest beiog £9,400 
and the lowest £6,016. The contract prices includes, in addition 
to the three dynamos, the provision of three of Measrs. Beowetb 
md Liodley's (Manchester) triple-expansion engines of 350 h. p. 
each. 

Colne.— The following tenders have been received by the Town 


Council : | 
Section No. 1. —Switchboard. 
Mechan and Sons ............ eene €— t £580 0 0 
Electric Construction Company .................... ......... 1,030 0 0 
Brush Electrical Eogineering Company ....... e 920 0 0 
Greenwood and Battle . 1,188 0 0 
Heaton and Smit tz e 22 . . . 10:2 0 0 
Veril ys, Limited ... UN pre . 930 0 0 
Siemers Bros. and С)................... — ——— 11,6807 0 10 
J. Fowler and Оо. .............. ETT Vis CE ERA ~ 752 0 0 
Warren, Beattie, and Co. .................................—.— 800 0 0 
Co vans, L'mited (accepted). ... ... 630 0 0 
Crompton aud Coo i iiti 720 0 0 
General Electris Comp an. . . . . . 1,015 0 0 
r ß seams uindse 800 0 O 
Dr:tish Sat uckert Company ——— wee 8:0 0 0 
Brook, H'rs', and Co . „ 700 0 0 
Fryrr aud Co —— айа — MM „ 840 0 0 
В. Thomas ........................... — —— КОРМЕ Б 953 0 © 
Scction No. 2. — Bilano?r booster. 
Electric Construction Company ................... — MÀ 685 0 0 
B ush Electrical Engineering Company .................... 68) 0 0 
Greenwood sn1 Batley ............. . €— MÀ 598 0 0 
Bergtheil and Voung. „ ses. 597 0 0 
Lister Electric Power Company ͤẽ . 4 . . 550 0 0 
Siemens Bres. anl Co. (accepted) «unirse 515 0 0 
e,, iet Sr eva ras TT 551 0 0 
Warren, B attie, and C». ................ 0 M- 
Crompton and C». ................-— FFF 640 0 0 
General EKlec'rie Company . . . 56) 0 0 
Salmony and Co. — УЯ CCC 545 0 0 
D B. Peobles anl Oo. ....... ———— Vea ae OM „ 5765 0 0 
British Schnckert rr tay ren cea css 689 0 0 
Lancashire Dynamo Сошрапу...................... ... 495 0 0 
Ff / Ө 00 
Newten Electrical Works. . . 009 0 0 
Mather and Platt... . 3 649 0 0 
fn... 023. ОО 
S:ction N). 5. —Cavles. 

Н spley’s Telegraph Works Oompau y.... ... 4809 9 

G. А Nussbaum . . e ..... 6 562 10 
Sie me 28 B os. and COOo . . . m 4 587 15 

J .hnson and Phillips sie —— 439) 0 


W. T. Glover and О», 


British Iasulated Wire Oompiny (accepted) . . . 4432 12 1 
Callender's Cab!e and Cons raction Company ............ 4 600 11 


S-. IIe'eu's Cable Company . . . 4 424 3 
Western Elec'r'e Company ............. . . . oe 


Section No. 4. —Earthenware conduits. 


> 
+ 
e 
A 
— 
e 
OQ totOr"cOcococo 


Albion Olay Oompapy (sc:eptel)..... .... sem eee eese 1193 6 8 
Maguire ard Baucus ........................= sme». 1 186 4 2 
Johr son aod Phillips. . . . . . 1.161 17 6 
D ulton and Co . Te говна анаан 1,155 16 8 
Н. Tugby aud Co. 2. ............ 4 . . . 6. 1,801 16 8 
Section No. 5 — 5 p' r':cater. 
Babcock and Wilcox (acc pted) .. . . 140 0 0 
Lindssy, Burnet, and Co.. ——— 115 0 0 
S:ction No. 6.— Accumulators. A. 
Elcctric Power Stora g) Company. „21.278 ......... £160 
Ohloride Electrical Storage Syadicate ............ 1 961 ......... "118 
Ashmore, Bsns20, Peass, and Co. . 1345 ..... 131 
Hart Accumulator Company ............ — 1,669 ....... 167 
Tudor Accumulator Company... . 1,065 .-.... 89 
British Power and Traction Compwny (acc pted) 1293 ........ 73 


A. Annual main ter auco for 10 years. For first five years; 


£138, for tecord five yea: s. 
Bcction No. 7. — Fject.r cond: nar, 


Korting Bros. (accepted) .......... eem — 5310 0 
T. Led ward and Co. ee exci apes eons 77 0 0 
Secticn Nc. 3 -Motor centrifugal pump. 

Electric Construction O inp zr. . .. 200 0 0 
W. Н. Allen, Son, and oo... Я 170 0 O 
Greenwocd and Batley (accepted) € 105 0 0 
Karling Bro... b rosis. 170 0 0 
Lister Electric Power Company ......... а ша 14) 0 0 
Жа n, Beattie, and COO... . . . . . 125 0 0 
Gwynnes, Limited. е —2.— 151 0 0 
Lancashire Dynamo Company) . . . 180 0 0 
Morley Electric Engineering Oompany ..... . 120 0 0 
D.yslale and Oo. ............. SUE SEL PATEAT АНИНА 2. 805 0 0 
Newton E ectrical Company.............— . wave 112 0 0 
Mather and Platt. . . . . . 180 0 0 
British Schuckert Oompany yz . . . . „ 160 0 0 


Wolverhampton. — The Tiamway Committee have recom- 
mended the Council to purchase nine new tramcars io accordance 
with the following tenders: (1) British Thomson-Houston Com- 
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ny, Limited, for the supply of two siogle-deck traucars (design 

), ab а cost of £514. 103. each, and one single.deck tramcar 
(design C), ab а cosb of £539. ба. (2) British Westinghouse Com- 

ny, Limited, for the supply of two single-deck tramcars (design 

), ab а cost of £537. 8s. 6d. each, and one single deck tramcar 
(design C), ab a cost of £536. (3) Messre. Dick, Kerr, and Co., 
Limited, for the supply of two single-deck tramcars (dssign B), ab 
а coat of £560 each, and one single-deck tramcar (design C), at а 
cost of £595. The total amounb propoeed to be expended on the 
nine cars is £4 954. 2з. 


BUSINESS NOTES. 
TRACTION. 


Co:!chestor.— The Town Council have agreed upon the eite for 
the proposed tramways shed for £2 250. 

Finchley.— The Urban District Council have decided to oppose 
the Fiochley and Hendon Tramways Bill. 

Middleton — The Town Council intend to apply for а loan of 
£37.500 for the construction of electric tramways. 

Yarmouth —The construction of the proposed tramways, ib is 
thought, will be commenced in three months’ time. 

Blackpool.—The tramwaya, the estimated cost of which is pub 
at £94,060, are expected to be completed by Whiteuntide. 

Staly bridge.—The tramways to be constructed in the diatricb 
are estimated to сово £226 881 independend of rolling-stock. 

Southport.— Sanction has been obtained to the borrowing of 
£75 000 for electrical equipment and reconatruction of tramways. 

Eist Molosey.—' The District Council have confirmed their 
resolution to oppoee the London United Tramways Company's Ball 

Saiford.—In consequence of his appointment as tramways 
manager, the tramways engineer’s salary has been increased by 
£160. 

Brighton.—Tho Town Council have decided to purchase bwo 
Sn of land on the Lewes road for tramway sheds, etc., for 
£3 850. 

. Cambe: well. —The Borough Council have approved the London 
County Council’s scheme for constructing electric tramways in the 
district. 

North Shlelds.— The new electric tramways to Whitley are 
now completed. The Board of Trade inspection took place on 
Wednesday. 

Cardift.—The borough engineer’s salary has been increased by 
£100 per annum, rising to £250, on account of his additional 
tramway duties, 

Broughty Ferry. — Negotiations are still proceeding with 
regard to the establishment of a tramway between Dundee aud 
Broughty Ferry. 

Dublin. —Meesrs. Arthur Guinness, Son, and Co. are about to 
promote a parliamentary Bill to construct electric tramways аб 
their premises in Dublin. 

Wbitehaven.—' The Harbour Commissioners regard the West 
Cumberland electric tramway scheme as beneficial to the harbour, 
and have agreed to supporb ib. : 

Battersex.—The Parliamentary Committee recommend the 
Borough Council to give their formal consent to the London 
County Council (Tramway) Bill. 

Hampton Wick. — The District Council have refused to agree to 
the County Council becoming the purchasing autbority in the 
matter of the tramways in their district. 

Alvaston.—' The Urban District Council have intimated their 
approval of the Derby Corporation Bill so far as it relates to the 
construction of tramways in the Alvaston district. 

Scarborough.—Tho Corporation have granted a license for the 
running of electrical omnibuses in the borough. Io is expected 
thab the vehicles will be inaugurated ab an early date. 

Leamington.—The Town Council have sealed the amended 
sgreement between the Corporation and the tramway company, 
and sanctioned the Tramway Committee's provisional order. 

Brontford.— Mr. W. G. Cooke has been appointed by the Guar- 
dians as valuer to assess the property belonging to the London 
United Tramways Company in the several parishes within tho 
union. 

Rochdale.—As tho result of & conference bebween repre 
sentatives of the Rochdale, Heywood, and Bury Corporations, 
terms have now been provisionally arranged for the working of 
the Rochdale trams. 

Sunderland. — A new electric car was run over the throe 
unopened routes of the Sunderland tramways lasb week with 
пово satiefactory results. The Board of Trade have been invited 
to inspect the new sections. 

Tunbridge Wells.—A meeting of ratepayers will be held on tho 
27th inst. to coneider the advieability of establishing a municipal 
tramway service in the borough, communicating, if possible, with 
the destructor on either side. 

Darlington.—Negotiations are proceeding for the purchase by 
the Corporation of the horse tramways, with the objecb of establish. 
ing electric traction. The total cos? is estimated at about £60,000. 
The opinion is expressed that electric tramways ought to be left 
alone by the municipality. 

Brighouse.—The work of fixing guard boards over the electric 

ables belonging to the Corporation at various points in the centre 
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of the borough where these overhead cables are crosse1 by delegrapb 
and telephone wires was carried out this week. 

Bradford.—The City Council have instructed the city surveyor 
and tramways manager to prepare specifications for the overhead 
equipment and all other work required for converting to electric 
traction the tramways аб present leased to companies in the city. 


Wolvorhampton.—A long discussion took place at the Town 
Council meeting on Monday upon the merits of single and double 
decked tramcars, and as to the safety of the las) named on a 
narrow gauge. Ib was eventually decided to purchase six single- 
decked cars and three double decked cars. 


Stirling —The Board of Trade have given powers to the Town 
Council to purchase that part of the tramway line within the 
burgh. Ib is expected, however, that an arrangement will be made 
whereby the British Electric Traction Company will acquire the 
whole line, &nd work the traffic by electricity. 


Birkenhead. — The Town Council have resolved to issue 
workmen’s tickets to any persons before 8 am. on weekdays, 
enabling the holder to travel the whole journey for a penny. A 
return twopenny ticket will also be issued. The resolution fixing 
certain fares for the New Ferry route has been confirmed. 

Waterloo and City Railway.—In actordanc» with a new 
arrangement as to the working of this line, trains now run ab 
intervals of five minutes, and directly the coaches have lefo the plat- 
form ab Waterloo another train comes alongside so that passengers 
bave an opportunity of selecting their seats for the short and fasd | 
journey. 

Oldham.—4A* the monthly meeting of the Town Council last 
week it was stated that the total cost of the tramways scheme 
had been reduced from £27,102 to +26 091. Thad paro of the 
Tramways Committee's report recommending tha* the laying of 
the Lee-streed tramway should be commenced forthwith was 
rejected. 

Tramway Recelpts.—The receipts of the Brisbane Electric 
Tramways Company to Dec. 26 last show an increase of 4300, and 
of the Buenos Ayres and Belgrano Electric Tramways Company 
to Jan. 13 an increase of £427. The receipte for January of the 
Cape Electric Tramways amount to #15 106, and of the Mexico 
Electzic Tramways £16,800. 


Dundeo.—The Convener of the Tramways Committee stated at 
lasd week'a meeting of the Town Council that the telephone wires 
in the extreme wesb of the city which crossed the tramway wires 
had been insulated. Ib was resolved to insist on the insulation of 
all telephone wires, or thab they should be put underground. 1% 
has been decided not to grant free tramway passes to councillors. 


The ''Uaderground."—The Districb and Metropolitan Railways 
Joint Committee having considered the tendors which have been 
submitted for the conversion of the Underground Railway from 
steam to electric traction, the decision as to the letting of the con- 
tracb will rest with the boards of directors of the respective 
companies, who will probably make a definite selection in the 
course of the next week. 

Leeds.—The Town Council, on the recommendation of the 
Parliamentary Committee, have decided to oppose the Bill pro- 
moted by the Yorkshire Electric Power Syndicate, Limited, with & 
view to the exclueion of the city from the area of the syndicate's 
operations, and if found desirable, to act in conjanction with the 
other county boroughs affected. The salary of Mr. Harold G. 
Jek in, assistant tramway electrical engineer, has been increased 
by £50 per annum. 

Protection of Hampstead Heath —At the monthly meeting of 
the Metropolitan Public Gardens Aesociation a favourable com- 
munication was read from the London County Council with regard 
to certain amendments it is proposed to secure in the Charing Cross, 
Е авбоп, and Hampstead Railway Bill for the preservation of the 
Heath. The president and 21 members of the Royal Academy 
have petitioned the London County Council to oppose the proposed 
extension of the railway to the Heath. 

East Middlesex Electricity Bill_—The ratepayers and owners 
of Edmonton and Enfield have declared against their District 
Councils joining in the promotion of this Bill. A poll was taken 
last Tuesday, when the fizures were — Enfield ; for tbe Bill, 1,691 ; 
against, 2,734 - majority against, 1,043. Edmonton: for the Bill, 
1,027 ; against, 1,597 —msjority against, 570. Oa Thursday night 
lasb week a meeting of ratepayers in the district of Southgate 
passed a resolution in favour of the Councils’ joinb action. 

Privato Bills.— The examiners have reported that tho Paisley 
дівбгісь tramways order has nob complied with the Standing 
Orders of Parliament, as the promoters had failed to obtain the 
consent of the Paieley Corporation. The consent of the Johnstons 
Town Council, however, has been obtained, and the promoters are 
negotiating, with every hope cf success, to obtain the consent of 
the Renfrew Town Council and the Renfrewshire County Council. 
The promoters have been allowed till the 2180 insb. to see whether 
they can obtain the consent of these two bodies. | 

London County Council — Next week the Council will be asked 
to pasa estimates for £623,500 for the reconatruction for electric 
traction of the Council's tramwaya between (a) Westminster 
Bridge road and Upper Tooting road; (b) Kennington Pa: k-roid 
(ad its junction with Kennington- road) and the terminus ай Black- 
friars road; and (c) St. Geocge’s-circus and the terminus in 
Waterloo.road, of sums not exceeding these amounts respec. 
tively io respect of (1) buildinga and railway sidings, and (2) 
lines, machinery, generating plant, rolling stock, and electrical 
cquipment. 

Halifax —The Town Council have approved the decision of the: 
Tramways Electricity Committee to apply for sanction to borrow 
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£130,000 in connection with the electricity department. Aba cost 
of £12 000 the Corporation have resolved to construct а lift at 
Salterhebble, by means of which tramcars and other vehicles will 
be transferred from the hill on which the town is perched to the 
bed of the Calder Valley, 300ft., from which point tramway and 
other traffic to the towns of Sowerby Bridge and Elland will avoid 
encountering gradients, This will be the first lifo of the kind in 
Great Britain, 


Ayr.—The work of laying the first section of the electric tram- 
ways from Burns's Monument to Ayr, authorised in 1899, was com- 
menced about a fortnight ago, and good progress has already been 
‘made. The Lighting Committee have arranged to supply electrical 
energy for the working of the tramwaya ab tho rate of 14d. per 
unib ар to 200,000 unite, and ld. per unit above that quantity. 
To meeb the demand. the committee are placing two additional 
generators and boilers аб che works, and making extensions of the 
buildings. The cost of the entire scheme is £50,000. 10 is hoped 
that a considerable portion of the system will be ready for opera- 
tions in tho beginning of June next. | 


Shefüeld.—The chairman of the Tramways Committee has 
prepared a statement with reference to the possible danger in 
connection with the electric tramway system. From this ib appears 
that on the centre poles three guard wires are erected, and also on 
the side poles. In either of these cases, if telephone or other bare 
wires drop they are caught on the gaard wires, which are connected 
to the rails, and there is no danger from the loose ends hanging 
down in the street, A memorial has been presented to the 
Tramways Committee urging the construction ab the earliest 
posible moment of the extension of the Heeley tramway to 
Norton Woodseats. The through service of cars commenced 
yesterday. 

The Proposed Electrio Railway under the Solent. — Estimates 
have now been deposited by the promoters of this scheme, show. 
ing in detail the cosb of the undertaking. The proposed railway, 
from its junction with the Lymington branch of the London and 
Soath-Weatern Railway at Sway to its junction with the Fresh- 
water, Yarmouth. and Newport Railway will be nearly eight 
miles in length, of which about 2 miles and 500 yards will be in 
tunnel under the Solent, The total cost of this echeme is евїї- 
mated ab £535 250, of which the tunnel section will cost 
£343 000. Throughout its whole length the railway will be con- 
structed as a single line, The scheme is proposed to be carried 
out by an independent company with a capital of £600.000, of 
which £50 000 may be expended as interes’ oub of capital during 
the construction of the railway. Id is hoped that one-half of this 
capital will be subscribed for by the London and South- Western 
Railway Company. 

Central London Rallway.— As required by Parliament, the 
engineers have prepared estimates showing the capital which will 
have to be expended on new works in the event of the Bill pro- 
moted by the company receiving the sanction of both Houses. 
‘The total estimated expenditure is put down at £465 227, of which 
the proposed loop line extension from the Bank to Liverpool-streeb 
is estimated to cost £398,671. Of this sum £41 000 will be 
expended on the actual station accommcdation, and £248 330 is 
the estimated cost of clearing ап area of 20 poles for the Liver- 
pool-etreet station. The balance of the total estimated expendi- 
ture will be spent on the construction of a loop line аб the 
Shepherd's Bush terminus, which is estimated to require £59 922, 
and on a siding under Throgmorton street, which will cost £6,634. 
To meet this expenditure Parliament will be usked to eanction the 
crestion of £600 000 additional ordinary capital, which includes a 
sum of £50,000, which may be expended as interest out of capital 
during the consbruction of the above works, 


Manchester.—The tramways become the property of the Cor- 
poration on April 1 next. Prof. Kennedy in his last report says 
that the Bloom-street station ought not to be depended upon for 
a supply of electrical energy next winter on any tramway route 
other than the three already determined upon—namely, Bury New- 
road, Cheetham-hill, and Rochdale road. This means that no 
electric tramcars сап be run on any other route for about 18 
months, and probably nobuntil the Stuart-atreet atation is completed. 
The cable laying has commenced, but none of the overhead equip- 
ment has been started, and the buildings are in such a backward 
state that the plant, which is partly ready for delivery, is being 
stored in various places in England and America. 15 will probably 
be three years before the system will be entirely converted to 
electric traction. Ib is roughly calculated that the increase in 
the wages bill over that paid by the carriage company will be 
about £16 000 per annum. The Corporation have promised ta, 
entertain the propoeal to institute halfpenny fares on the Cheetham- 
hill route. | 

Barrow.— At last week’s meeting of the Town Council the 
General Purposes Committee recommended that the date at which 
the Corporation reserve the right of purchasing the tramway under- 
taking be extended from 1919 to 1926. If, however, the British 
Electric Traction Company cared to submit fresh proposals, the 
committee would consider them. The license granted by the 
Board of Trade expired last Monday, but ib is expected thab a 
temporary license will be granted for three months. The com- 
mittee’s suggestion was adopted. The County Council have 
agreed upon the following prices to be chargel the tramwaya 
company by the Corporation for the supply of соггеп in place of 
those previously stated —viz , for the first 200,000 units per annum 
2d. per unit; for the next 200,000 units per annum lid. per unit; 
for the next 100,000 units per annum IId. per unit; for all above 
500,000 unite per annum 1jd. per unit, On the recommendation 
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have passed a resolution nob to accepb the terms offered by the 
company for the purchase of the tramways. 


Unfounded Tramway Opposition. — Ia a circular letter to the 
Press, the Earl of Kinnoull, the chairman of the West-end 
Tramways Opposition Aesociation, sbates that '' the majority of 
these schemes are entirely uncalled for and unnecessary,” and 
that the introduction of tramways into well inhabited districts 
almost inevitably brings about great depreciation in the value of 
residential and other property." With these statements, of course, 
ib is impossible to agree, and if poe to the contrary were 
necessary, plenty of evidence is forthcoming from different parte 
of the country. In reply to enquiries from the London United 
Tramways Company, the town clerks of Sheffield, Dublin, Dover, 
Blackpool. Liverpool, Leeds, Cork, Kingstown, Coventry, Hull, 
Douglas, Hartlepool, Wednesbury, Walsall, Middlesbrough, and 
many other cities and towns have all sent messages to the same 
effeco—viz that the tendency is for property to increase in value 
with the iotroduction of tramwaye. The reply from the town 
clerk of Dover is, perhaps, the best. He says: No justification 
from our experience for impression named, Send critics here ; all 
local opponents converted.” 


— 


LIGHTING AND GENERAL, 


Wallasey.— The time for receiving tenderə has been prolonged 
to March 4, 

Burnley.—Extensions of mains are to be carried out аб a cosb of 
aboud £2,350. | 

Sudbury.—It is proposed to borrow £20,000 for an electric 
supply scheme. 

Halifax.—Application has been made to borrow £130,000 for 
electric supply exteneions. 

Darwen. — Application is to be made for a further loan of £2,000 
for electric supply extensions, 

York.—The City Council have decided to charge 5d. per unib 
up to 600, and above 600 and up to 2 000 44d. 

Exeter.—4A scheme is under consideration for placing the local 
wires of the National Telephone Company underground. 

Sleaford.—The Urban District Council bave sealed tenders 
amounting to £5,000 in connection with the installation of electric 
light. 

Penistone.—The Rural Districb Council are nob taking any 
action with regard to the South Yorkshire Electric Power 
Company's Bill. 

Hucknall Torkard.—The Urban District Council have decided 
to oppose the proposed Electrical Power Bill for the district so far 
as Hucknall parieh is concerned. 

Gillingham.—The District Council are instituting enquiries 
prior to taking decieive steps for the purchase of the New 
Brompton electricity supply works. 

Lanchester.—The consideration of the Cleveland and Durham 
County Electrical Power Bill has been referred to a special com- 
mittee of the Rural District Council. 

Keswiok.—The electric lighting company's charges for public 
lighting by electricity are being considered by the Lighting Com- 
mittee of the Urban Districb Council. 

Heanor, Codnor, and Loscee.—The Urban District Council 
intenda to join the Alfreton Districb Council in opposing the 
Derbyehire and Notta Electric Power Bill. 

Accrington.—The proposed electrical extensions are to provide 
for nexb winter, and the Town Council expect to have fall employ- 
men? for the power proposed to be provided. 

Salford.— Oa the recommendation of the Electric Light Com- 
mittee, Mr. C. D. Taite, of Southport, has been appointed borough 
electrical engineer аб а salary of £700 а year. 

Warrington.—The Electric Lighting Committee are about to 
visio the works of Meesrs. Willans and Robinson, of Rugby, to 
inspect and see tested the set of new engines. 

Biistol.— The salary of Messrs. Phillips and Bird have been 
increased by £25 per annum, as from Jan. 1. 1901, with a further 
increase of £25 per annum as from Jan. 1, 1902. 

Trowbridge. — The Urban District Council's agents have 
attended before the Board of Trade, and proved compliance with 
the Electric Lighting Acta and the Board of Trade rules. 

Spalding.—At the las) meeting of the Urban District Council 
the question of telephonic communication with Spalding was 
mentioned, and a committee was appointed to secure 10 annual 
gubecribera. 

Darlington.—The promoters of the Cleveland and Durham 
County Electric Power Bill have asked the Rural District Council 
to petition in its favour. The clerk has been requested to report 
on the subject. 

New Works.—With regard to the note in our last issue re 
Messrs. Congdon and Powell's new works, we are informed that 
they have removed to Bravington Works, Bravington-road, 
Harrow-road, W. 

Hampton Wick.—The District Council have decided to consult 
Mr, Lacey (Lacey, Clirehugb, and Sillar, Westminster) before 
approving the drafo agreement with the Richmond Electricity and 
Power Supply Company. 

Telephone Wires Uaderground.—Ib ia reported thab the 
National Telephone Company have decided, in order to allay the 
alarm already existing in Liverpool, to commence ab once laying 


of the Highways and Lighting Committee, the County Council | their wires underground, 
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Alnwick.—Letters from Messrs. Leadbitter and Harvey and 
from the Board of Trade with reference to the propoeal t» provide 
Alnwick with electricity, are before the Lighting Committee. 

Glasgow Telephemes.—The Telephone Committee hope to be 
able to supply a few of their subscribers in Marcb, and the com. 
pletion of the work will be proceeded with as speedily as possible 

Staftord.—The Town Council have decided to extend the electric 
cable from North - street along Rowley-street and George street ab 
& cost of £190, applications having been received for a supply of 
current for motive power. 

Falham.—It is proposed to purchase two additional trans- 
formers ab a cost of £265. Mr. Alexander Murdoch has been 
рше? assistant engineer ab the elechrie lighb station in place 
of Mr. E. Garside, resigned. 

Manchestor.—At a meeting of the Electricity Committee of 
the Corporation on the 13.h it was deciled to recommend the 
appointment of Mr. Metzger, of Bath, as electrical engineer for the 
city. The salary is £800 а year. 

Batley.— Sanction has been obtained to the borrowing of 
£25,402 by the Corporation for worke of electrical energy. 
Tenders for the engines and dynamos required for the proposed 
electrical works are to be advertised for. 

Aylesbary.—The Urban Districb Council have asked for an 
estimate for construction and maintenance of a Post Office bele- 
phone wire from the Council offices to the post office, and also to 
the sewage works and isolation hospital. 

Blackburn.—The engineer is preparing, in conjunction with the 
consulting engineers, detail epecificabions for new buildings, new 
chimney, and engine and boiler plant ab the generating station 
which will be required for the winter of 1902, 

German East Africa. — The Badget Committee cf the German 
Reichstag on Wednesday sanctioned the expenditure of 200 000 
marks for the construction of a telegraph line between Dar- es 
Salaam and Mpwapwa, in German East Africa. 

Nantwich.—Tho draft of the agreement between tho Rural 
District Council and Meesrs. W. H. Trentham and Geo. R. Peera, 
the engineers on the propoeed electric light works and refuse 
destructor, bas been approved by the Council. 

Bootle —The electrical engineer's report will be issued ab the 
end of Marcb. Io is stated that the cost of producing the electric 
light is decreasing. The lighting uf Akenside and Gray streets ів 
io hand, and the Darby-road lightiog will be completed shortly. 

Stroud. —The Stroud Tradere' Asscciation have passed a resola- 
tion with regard to the proposed scheme of electric light for 
Stroud, supporting the Urban District Council, who are about to 
oppose the Bill now being promoted in Parliament by the gas 
company. 

Dublin.—The Local Government Board have given their 
absolute sanction to the £254,000 which has been applied for 
electric lighting, and with a view of facilitating the Corporation, 
they will grant that amount in sums of £50,000 as required during 
the contracts. 

St. Anres.—The seven streeb lamps on South Promenade 
(between Eistbanke road and Fairhaven-road) and the jubi'ee 
lamp at the parish church, are to be fitted with 50-c p. lamps 
instead of 32 Accounts for machinery amounting to £1,108 have 
been passed for peyment. 

Hammersmith —Provision was made in the last loan for elec- 
tricity purposes obtained by the late Vestry for the expenditure 
of £1,000 in the purchase of eeveral instruments required for 
testing purposes, Some of the instruments referred to are now 
to be obtained at a coat of £272. 8a. 8d. 

Indiarubber.—Tho indiarubber production of the world for 
1900 is estimated at 50,000 tona, 30,000 tons of which came from 
Brazil. Amongeb the consumers, Great Britain heads the list 
with 20,000 tons, and nearly the same amount wenb to the United 
States. France and Belgium took about 3,000 tons each. 

Dundee —Notice of motion has been given that the Town 
Council consider the municipalisation of the telephone system, 
and appoint a small committee to make full enquiry into the 
matter, and in the meantime communicate with Glasgow regard- 
ing the steps taken in this direction by tbat Corporation. 

Uafonced Machinory.—Tho Blackheath and District Electric 
Light Company was summoned last week by the inspector of 
factories for failing to fence dangerous machinery—a switch- 
board —whereby Arthur Robinson, & young man. was killed. 
Fines to the amount, with coste, of £41. 143. were inflicted. 

Cannock.— The Cannock Gas Company have filed notice of 
objection to the Council's application to the Board of Trade for a 
provisional order to supply electricity, chiefly on the ground that 
ib would adversely affect their interests, Oa behalf of the Council 
an answer has been filed rebutting the gas company's arguments, 

Nelson.—The Town Council have appointed Mesers. Gibbings 
and Baker consulting engineers for the proposed new scheme of 
electricity supply, with instructions to forthwith prepare plans of 
new electricity station near the refuse deatructor, with & viow to 
utilising the chimney therest and the waste heat from the refuse 
destructor. 

Malton.—The directors of the gas light company eay in 
their report: *' We purpose, having regard to the threatened com- 
petition of the e'ectric light and the temporary depression which 
may possibly arise therefrom in the company’s business, to take 
£250 from the divisible profite of the year and add ib to the 
reserve fund." 

Ashbourne.—The Finance Committee have recommended the 
Urban District Council with regard to tho Derby and Nottingham 


Electric Supply Bill that the following clause b» ioserbed: 
"Provided that the company should not exercise any of the 
powers in the distric» of this Council other than the laying of 
maias to another disbricb." 

Londen Gazette. — Ап adjudication order has b»en made on re 
T. A. Fisther, 496. Meanwood-road, Leede. The last day for 
receiving proofs in the estate of E J. Paterson and C. F. Cooper, 
carrying on businees as Paterson and Cooper, ab European Works, 
Pownall-road, Dalston, London, is Feb. 2. Me. E. C. Moore, 
3. Crosby equare, London, E.C., is trustee. 

Salferd.—Ab the recent conference of local authorities for the 
parce. of considering the municipalisation of telephones, three 

roughs and 18 districb councils жө е represented. A resolation 
in favour of municipalisation in the Manchester area was paesed, 
and as ab thab time Msnoheatec bad nob been consulted, a com- 
mibtee of five was appointed to furmalate a scheme. 

West Bromwich —The Estates Committee of the Corporation 
have resolved to light the town hall aad о зев by electricity. 
The wiring and fittings will be pub in at onde, во as to be ready 
by the time the works are ready to generate and supply the 
current, Ib has also been decided to pub in an electric motor for 
blowing the organ in place of the present gas - engine. 

Crompton and Co —With regard to the resolution mentioned 
in our last issue to the effsct that the capital of the Company be 
increased to £30 000 by the issue of 46 000 new shares of £3each, we 
learn that the directors have taken this step in order to provide 
for the growth of the electrical engineeriog industry by fucther 
working capital and by enlarging the works ab Chelmsford. 

church Strotton.—On Monday a letter was read from the 
Church Stretton Land Company asking for the co-operation of the 
Urban District Council in an application they proposed to make 
for a provieional order to lay down electric cables for the lighting 
of Church Soreston. The Council decided nob to consider the 
application until they had been sapplied with a draft of the order. 


Middleabrough.—Air. Hammond has eubmitted his estimates 
for an extension of the electric light works. These include the 
following items: boiler-house plant, £1 000 ; engine houee plant, 
£5 250; building work, £350; railway siding coal conveyor, etc., 
£1 665; maine, £3,987 ; meters, £900; arc lighting. £1,350; and 
E charges, contingencies, etc., EI, 493 -makiag a total of 
421.000. 


Croydon — The Local Govornment Board have decided that 
they cannot entertain any fature applications for borrowing capital 
for free wiriog, consequently the Electricity Committee are unable 
to give effect to the free wiring scheme recommended in their 
report of Nov. 19 last, and adopted by the Couacil on Nov. 26. 
The committee have aubhorised an alderation in the method of 
supply of light to certain arc lamps ab а cost of £84. 

Dudley. — The Local Government Board have informed the Town 
Council, in reference to the refusal to grant the application of the 
Town Council for sanction to borrow £10 000 to wire the premises 
of consumers of electrical energy. that the Board did not seo any 
advantage of the attendance of a deputation to discues the matter, 
as having regard to the views expressed by the Board of Trade, 
they were debarred from reconsidering their decision. 

London County Council. — Аб Tuesday's meeting of the Council 
it was agreed to lend the Poplar Borough Council £27.360 for 
electric light installation, and the Fulham Borough Council 
£24,145 for dustdestructor and sbtreet-lighting purposes. Mr. 
John Hall Rider, chief consulting and resident engineer for electric 
tramways and electric ligbting under the Plymouth Corporation, 
was appointed as electrical engineer at a salary of #1 000 a year. 

Thornhill.—The District Council have decided to lodge objec- 
tions with tbe Board of Trade апа parliamentary agents for the 
order to the application of the Northern Counties Electricity 
Supply Company for authority to produce and supply electricity 
for motive power and all other purposes in the Council's district, 
With regard to the South Yorkshire electric power scheme no 
action has been taken, the Council nob desiring to oppose the Biil 
ab presenb. 


Morley.—The following report has been adopted by the Town 
Council: '* Resolved that the Electric Lighting Committee under- 
take to eupply the Edison and Swan lamps; that the cables be 
extended from the sub.sbation, near the Fountain Inn, for the 
purpose of lighting the Ebenezar Chapel; that the committee 
adopt the easy wiriog system, and approve the terms of the 
agreement to be entered into by consumers who adopt the hice. 
purchase wiring system." 

Sharo Markot.— Electrio shares were fairly active, bub ro 
changes of importance were recorded. Smitbfields were good on 
the report, and Kensington and Notting Hill remained ia demand. 
West minsters were паст аб 124. British Eleotric Tractions were 
harder аб 14.144, a rise of 3. All tractions are being bought by 
iosiders, and higher prices are anticipated. Charing Cross Eleotric 
shares were unaltered on the dividend, There was also some 
demand for electric debentures. 

SheMield.—The Board of Trade have consented to the accounts 
of tho electric lighting undertaking being made up to March 25 in 
each year, instead of Dec. 31, as at present. The town clerk has 
been instructed to defend any action which the Brueh Electrical 
Engineering Company may commence against the Corporation for 
the payment of the balance of the contract price for the 600 kw. 
inductor planb at the electric light station, and to take all such 
proceedings as may be necessary. 

Sunderland.—Great improvements are being made by the 
National Telephone Company at Sunderland, according to the 
Northern Echo, The whole of tho wires have recently been placed 
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underground, and return wires have also been added. Within a 
few montbs subscribers in the Wearside town will have no need to 
"ring up." A new device is about to be installed which will во 
act that the lifting of the receiver by the caller will automatically 
inform the exchange that a connection is required. 

Maidstone. — Тһе Electric Light Committee last week submitted 
the following report, which, however, was ultimately withdrawn : 
* "That, in reply to their advertisement, they have received several 
venders offering to negotiate the loan for £38,000. The lowest 
tender received is that of Mr. Horace G. Rayner, who states that 
he is prepared to introduce the same ab 34 per cent., his commis- 
sion being 108. per cent., iaclasive of law charges, sbamp duty, 
and all expenses, Your committee recommend bhe acceptance of 
bhis offer." 

Charing Cross and Strand Co.—The directors of the Charing 
Cross and Strand Electricity Supply Corporation, Limited, have 
decided to recommend a dividend for tho half-year ended Dec. 31, 
1900, ab the rate of 91 per cent. per annum, making (with the 
interim dividend distribated for the half-year ended June 30, 1900, 
ab the rate of 84 per cent. per annum) a dividend payable for the 
year 1900 of 9 per cen*. on the ordinary share capital. The lamps 
connected during the past year have amounted to the equiva'ent 
of 39 431 8 c.p. lamps. 

Sell’s Telegraphic Addresses.—The usefulnezs of the sixteenth 
issue of Soll's Directory of Registered Telegraphic Addresses," 
jaeb published, has been considerably increased by a number 
(50 000 io is stated) of alterations made to bring the work up to 
date Telephone numbers of subscribers on the trunk lines aud 
the addresses of consuls in foreign countries are added. A map 
of Africa south of the Zimbesi, which is full of useful mercantile 
statistical information, is appended. This will be found of great 
value by all connected with African trade. 

Ev.sham.—A* а qaarterly meeting of tbe Town Council on 
Wednesdsy the Chairman of the Gaa Committee reported the 
results of the enquiries as to the installation of electric lighting in 
various towns, aud explained the reasons which ioduced the com. 
mitte3 not to recommend electric lightiog аб presenb. Io would 
require an « xpendi:ure of at least £10,000 and i» would be neces. 
вагу to make an income of not lees dban £1,000 a year before they 
eaw any chance of profit. The subject was referred to the General 
Purposes Committee for farther consideration. 

Worcester.—The Council have appointed Mr. E. E. Hoadley, 
who for the pas» year has acted as electrical engineer to the com- 
mittev’s satisfaction, to be chief assistant in the electricity depart. 
meat, and to devote his attention especially to the work connected 
with the proposed generating station, аб the salary of £250 per 
annum, subject to the appointment being terminable by one 
month's notice on either side. Мг. Hoadley is to be permitted to 
receive in addition 3 per cent. on the Council's outlay for saper- 
vieiog the wiring of houses, otc., under the Council's scheme. 

Grimsby.— A portion of the town was for the first time lighted 
with the Corporation’s electric light on Monday. There ate now 
20 arc lamps ready for street illumination, and the current 
was switched on to these experimentally with satisfactory 
results. The whole of the installation is now nearly completed, 


and it was stated on Tuesday that the currenb will be available 


for private consumers ab once. The total sum authorised to be 
spend for the Grimeby light works is £55,000 Five arc lamps are 
to be erected in George sbreet. Oaborne-street, and Bethlehem- 
streed at an estimated cost of £120. 
Worksop.—The Derbyshire and Notte Electric Power Com. 
y'a Bill is considered detrimental to the interests of the Uiban 
istrictd Council, who have an electric power and lighting scheme 


in band. inasmuch as they would have power to go through the 


Council'e district and in some cases bo supply electric power. The 
Council's suggested price ia 51. to 61. per unit, whereas thab of 
the company is stated ab 24. Tae Council last we k docided to 
approach the promoters with the objact of inducing them to 
expunge Worksop urban district from thoir p oposale; if nob, 
the Council would consider as to opposing tho Bill. 

Pongo —At Monday's meeting of the Diatricb Council a letter 
wae received from the Lewisham and District Electi ic Supply 
Company, Limited, stating that in purauance of an agreement 
made with the late Lewisham Board of Works they were applyiog 
for an electric light provisional order for the whole of the дізогісо 
of that Board, which included the present area of the Dis:rict 
Council. They bad already obtained the assenb of Lowisham to 
the provisional order, a copy of which was enclosed, and they now 
required to have the consent of the District Council. Io was 
eventually decilel to discuss the matter in committee. 

Shannon Water and Eloctric Power Co.—This Company 
pro to generate and supply electricity and ‘‘to acquire and 
work any patents relating to the supply of water for motive power, 
and to the generation and distribution of electrical energy." The 
area within which the Company propose to carry on businees is to 
be so much of the counties of Clare and Limerick as are within a 
radius of 30 miles of the townland of Springfield. The capital of 
the Company is to be £365,000. The firsb directors are to be Mr, 
William Brownlow, Mr. John Chambré, Mc. Alfred Lane Joynt, 
Mr. Henry Herbert Montague Smith, and Baron Lurgan Brown. 

Steck Exchange.— Applications have been made to the Stock 
Exchange Committee to appoint a special settling day in and to 
grand a quotation to Edmundaeons' Electricity Corporation, 
Limited, 13,363 6 per cent. cumulative preference shares of £5 
each ; and to allow the following secarities to be quoted in the 
official lieb: British Columbia Electric Railway Company, Limited. 
20.000 ordinary shares of £10 each, fully paid, Nos. 1 to 20,000, and 
£250,000 43 per cent, fired mortgage debentures of £40 each, 


Nos. 1 to 6 250 (renewed application); Edmundeons’ Electricity 
Corporation, Limited, farther isaue of £45,000 4 per cent. first 


mortgage debenture stock. 

Dewsbury.—Avbd the last meeting of the Council, the services of 
Mr. Jonas were very high!y spoken of. It was said that he came 
at a time when, owing to the action of the Board of Trade, the 
committee were faced with the expense of doubling the capacity 
of their maine, as the mains were nob suitable to the currenb they 
were called oa to carry. Oa the advice of Mr. Jonas it was 
decided not to double the mains, bub to double the voltage, which 
would allow them to send the amount they required through the 
same copper—a result of a saving of from £4 000 to £5,000. When 
Mr. Jonas came there was a loss on the plant of abouv £479 ; last 
year they had cleared a profit of £201. 

Ramsgate —The engineer of the gas and water undertakings 
has been instructed to prepare plans and specifications and invite 
tenders for laying cables to supply electricity along the front of 
the borough between the east end of the Victoria- e and the 
west end of the West Cliff Promenade, and through the following 
streets: High-street to Chatham-street, Harbour. street to the 
Sande, King street to Boundary-road, Queen вбгееб to Addington- 
street. He has also been instructed to communicate with 
the Isle of Thanet Electric Tramways and Lighting Company, 
Limited, and ascertain tbe terms upon which they would be 
willing to supply the Corpora: ion with electric current. 

Cape-to-Cairo Telegraph —Mr. Robert Williams, who returned 
a few days ago from a trip up the Nile, visited Aberdeen on 
Saturday last. On Saterday next te sails for the Cape to 
meet Mr. Rhodes with regard to important matters relating to the 
Cape to Cairo te'egraph scheme, in which Mr. Williams is largely 
concerned, and in connection with which he is getting a barge 
constructed by Mesers. Hall, Russell, and Co. This veesel is to 
b» used on the great African lakes іп conveying telegraph poles 
and other material for the construction of the line. Mc. Williams 
spend а good deal of time in Messrs. Hall, Rassell, and Co.'s ship- 
building yard on Saturday-inapecting the progress of the work on 
the barge. — A berdeen Journal. 

Groonwich —Coneend has been given by the Lewisham Borough 
Council to the application by the Lewisham and District Electric 
Sapply Company, Limited, for a provisional order to supply elec- 
tricity in the pari-h of Lewisham. Ib was stated at the meeting 
of the Council on Wednesday. as an argument against suggested 
installation of municipal plant, that in the borough Sydenham, 
Blackheath, and Lee were already covered by private companies, 
and that the rates which had been agreed upon by the late 
Lewisham District Board of Works and the Electric Extension 
Company. Limited (of which company the Lewisham and District 
Electric Supply Company were the nominees) approved by the 
late Dist: iet Board, we:e very low, and compared very favourably 
with the rates of municipal undertakings generally. 

Bradford.— Oa Friday eveniog last the employóa ab the Cor- 
poration electricity works, Bolton-road, met at the works to show 
their appreciation of Mr. R. C. Hickling, one of their colleagues 
who has volunteered for active service in South Africa with the 
Electrical Engineers Corps, by prosentiog him with a pair of field 
giasees and pipe. Mr. Eastwood presided. Mr. Saunders, in 
making the presentation, regretted the unavoidable absence of 
Mr. Chattock, the chief engineer, and spoke of the esteem and 
good feeling that existed between Mr. Hickling апа his colleagues. 
He added that should Mr. Hickling desire to return back to 
Bradford ab the end of his active eervice, his present post would 
be ab bis disposal. S»«eral other members of the staff endorsed 
Mr. Saunders's remarks, to which Mr. Hickling euitably responded. 


Birkonhead —The Council have considerably reduced the price 
of olectrical energy. During the winter quarters (October to 
March) for the first hour and a half of maximum demand 64. per 
unit will bo charged to ordinary consumors ; for the second hour 
and a half of maximum demand, 3d. per unit; afrerwards, 144. 
per unit. Summer quarters (April to September): first half hour 
of maximum demand, 64. per unit; second half bour maximum 
demand, 31. per unit; afterwarda, 14d, per unit. For power 
purpoeoa during tho winter quarter th» charges will be: for the 
first hour and a half of maximum demand, 4d. per unit; second 
bour and a half of maximum demand, 31. per unit; afterwarde, 
ljd. per unit. Summer quarters: first half hour of maximum 
demand 4d. per unit ; second half hour of maximum demand, 34. 
per unit; afterwards, lid. per unit. 

Boilers.—The boiler-house of the Pan-American Exhibition, 
which is to be held at Buffalo, N.Y., U.S.A., from May 1 to 
Nov. 1 this year, will contain four Climax boilers, built by the 
Clonbrock Steam Boiler Company, Brooklyn, N.Y. These boilers 
will be about 13fb. external diameter, will stand over 31ft. high to 
the base of a 48in. chimney stack, and will have a minimum 
evaporative capacity of 15,000lb. of water per hour each. They 
will be fired with natural gases, but will have the regular coal 
grates covered with firebrick, so that in case of failure of the gas 
supply the covering can be removed, and the boiler run with coal 
withoub serious interruption of the service. "These Climax boilers 
are now being built in this country by Messre. B. R. Rowland 
and Co., Limited, Climax Works, Reddish, near Manchester, who 
are the sole manufacturers outside the United States. 


Tunbridge Wells. — A sub-committee of the Lighting Com- 
mittee are about to inapect and report upon the lighting of Benhall 
Mill-road from Forest-road to the sanatorium. The electrical 
engineer has been instructed to purchase one enclosed arc lamp 
and seven other arc lamps in oider to complete the lighting of 
Charch-road, Crescent - road, London-road, and Sb. John’s-road. 
Tho town clerk is to report as to the power of the committeo to 
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undertake the work of wiring houses for electric light installations. 
The National Electric Wiring Company having asked whether tho 
Corporation were prepared to purchase the free-wired installations 
belonging to the company in Tunbridge Wells, they have been 
informed thab the Corporation have no power to purchase the 
installations. Mr. Blackburn, of the firm of Blackburn, Starling, 
and Co., Limited, is now preparing a report upon the sugges: ed 
heightening of the chimney shafb at the central station. 


Festival.—The annual festival of the employéa of the National 
Telephone Company was held last week in the National Halls at 
Glasgow. Mr. W. A Valentine, дівігісь manager, occupied the 
chair. After tea the Chairman delivered а brief address, in course 
cf which of which he referred to the wonderful developments in 
electrical rcience during the last 60 yeare. Не aleo caid thab laet 
year the National Telephone Company bad 121,000 subscribers, 
and at tbe present time 180 000 people were connected with tele. 
phone exchanges throughout the country. The number of measages 
passing between different subscribers lasb year was 617,000 000. 
In Glasgow they were at the present time engaged in subatituting 
metallic circuits for the single wires, and only those engaged in 
the bueiness could realise the magnitude of such an undertaking. 
Their business in Glasgow was now going up by leaps and bounds, 
ins year having been by far the most successful in the company’s 

istory. | 

Christchurch, —The Guardians have received a letter from the 
Local Government Board with reference to the proposed pro- 
vision of a system of electric lighting аб the workhouse and cottage 
homes, asking that the matter be deferred for the present. The 
Board are of opinion that the scheme was too costly, and they 
would like to know whether the Guardians could nob obtain a 
supply of electricity from Bournemouth, which they considered 
would be better than generating their own. Iv appears that Mr. 
Peers, consulting electrical engineer, had pointed out to the Local 
Government Board that Bournemouth was five or six miles from 
the workhouse, and that the electric supply could not be very 
well obtained from there, bub the Board wished to be informed 
upon wha* terms the electric eup; ly company would supply the 
house and for how many years. The matter is now in the hands 
of the Buildings Committee, who will enquire on whas terms the 
supply would be made. 


Maidenhead.— The Electric Lighting Committee have decided 
nob to make any amendment in the number of lamps for private 
lighting, which is placed at 3 000, nor to reduce the number of 
units per lamp; they have also decided that the figures with 
regard to sewage pumping and launch chargirg shall remain 
unaltered, bat they have reduced the estimated amount to be 
derived from meter rente to £100, in view of the fact that there is 
now a cheaper meter on the market. This recummendation has 
been approved by the Town Council. Ibis stated that the numbor 
of 8-с. р. lamps which could safely be connected without increase 
in the plant provided for in tho estimate will be 5 000, Notice 
has been given to move the following resolution: ''If ib be the 
intention of this Council to carry out the lighting of the town by 
electricity, notice should be given of the same by advertisement 
offering a premium for the best and second beat plans, apec.fica- 
tion, and estimates for carrying oub the necessary work.“ 


Dalkeith.—At Monday's meeting of tho Town Council the chief 
business on the agenda was the question of the electric lightiog of 
the burgh iu connection with Moasrs, Crompton and Co., who had 
intimated thab the price of 3d. was for the supply of electric 
currenb only, and did not include the erection cf the lamps. The 
Town Clerk said he had had no reply from Mesers. Crompton and 
Co., but Bailie Chieholm stated that while in London a week azo 
he had bad a meeting with the general manager of Мегегв. 
Crompton and Co. The agreement forwarded lately to Dalkeith 
was made out in eimilar terms to tho:e of other towns, and Messrs. 
Crompton and Co. were themselves unaware thab the lamps were 
to be provided. Having, however, been shown the proposals made 
to Dalkeith Council by their (Messrs. Crompton'e) Edinburgh 
agent, they said they must carry out that agreement, although аб 
a loss. The Bailie, in reply, said that the company &comod to bo 
e willing to give way on the point as to tho upkcep of the 
amps. 

Skipton — The Urban Distrieb Council, who are seeking a pro- 
visional order of the Board of Trade authorising them to supply 
electricity in their district, lasb week had before them a letter 
from Mesere. Baker, Lees, and Co., parliamentary agents, who 
stated that they had been informed by the Board of Trade thab, 
having regard to the advance made in electrical ecience, and to 
the development of methods of distribution since 1899, when the 
maximum price of 8d. per unib was adopted, and as they undor- 
stand thab the price actually charged is as а rule much lees than 
81., the Board are of opinion that the time has come when the 
maximum of 8d. should no longer be allowed. They propose, 
therefore, in tbe provieional ordere now before them and in all 
orders applied for in the future, to fix a maximum of 61. per unib. 
The Council directed the clerk to appeal to the Board of Trade to 
allow the price to remain ab 81. in the Skipton order on the ground 
that the Council had applied for the order on the faith of the price 
iozerted in the Board's model orders. 


Manchester Telephones. Тһе proceedings of tho epecial com. 
mittee rc telephones, which were adopted at the last meeting of 
the Courcil, stated that the city surveyor submitted plans and 
gave explanations with reference to applications which were before 
the Council in 1899 as to underground wires, The first line in 
question was 1,186 yards long—in Aehton Old-road. Thore was 
also in the same road a short length of 27 yarda across the road to 
the company’s offices, also a line in Oldham-road, Collyhurst, 


1 mile 1,621 yards in length. The committee resolved that per- 
miasion be granted to the National Telephone Company to lay the 
short length of underground wires (27 yards or thereaboute) in 
Ashton О d- road, and that the necessary agreements bo prepared. 
Id was aleo resolved that the committee were nob preps'ed to 
consent to the placing of any telephone wires underground, except 
the short Tenn: referred to, but that they offered no objection to 
cverhsa1 wiros being provided, in order tha? the telephonic com. 
munication desired might be obtained. 

Otley.—The report of the engincer (Mr. George Wilk iason, 
M I M E., Harrogate) appointed by the District Council to report 
upon the question of the establishment of a public electrici'y 
supply for the town bas jusb been presented to the Council, and 
has been submitted to the Electric Lighting Committee of the 
Council, Me. Wilkiason'a proposals include the estsablishmen?* of 
a steam driven generatiag p'an’ in а fiald near the river capable 
of providing 6,750 8 c.p. lamps. He estimates the capital outlay 
ab £18,000, and tho annual expenditure at £1 122. 15а. Tho revenue 
is to be derived from the sale of current to 6 750 lamps at 61. per 
unit, averaging 7s. per lamp pər annum -a total of £2 362. 103 
Thus the annual gross profit is £1 239 153., and the neb profi» is 
estimated ab £231. 153, Ia comparing tbis scheme with that for 
obtaining a supply ia bulk from the Yorkshire Electric Sapply 
Syndicate, he estima'ea tho total annual expenditure for the latter 
at £2,110. 102., and the receipbe ab £2 250, thus giving a net annual 
profi» in favour of local works of £92. 5:, 


Sales of Plant.—The Posbmaster-Genoral is selling about 30 
tons of guttapercha 70 tons of old copper wire, plates, etc., and 
a quantity of other metals (brass, zinc, and iron), indiarubber- 
covered copper wire, toole, raw and limed eide pieces, electric 
incandescent lamp tope, accumulators, etc. Particulars of the 
sale appear in another column. We also refer readers to our 
last week'a iesue for details of the following: The Blackburn 
Corporation invite offers for two Willans-Siomens 45 kw. 
continuous current direct coupled steam dynamos. Voltage, 110 
to 150; steam pro:sure, 180ib.—The Elec: rie Lighting Committee 
of Aberdeen have for disposal two direct - coupled continuous - 
current Willans Elwell Parker eess. Eagines 33 h. p; dynamos, 
23 kw. (170 ampo es аб 135 volts), together with a spare armature 
to fit either machine, and eome engine spare parts.— The Greab 
Eastern Riilway Company invite tenders for the purchase of the 
whole or any part of the oristing steam and hand power cranes, 
or ‚апд also for tha present electric light installation ab Parkeston 

13y. 

P. vate Bil:s.—The report by the Chairman cf Committees of 
the House cf Lords and the Chairman of Waya and Means in the 
House cf Commons under Section 2 of the Private Legielation 
Procedure (Scotland) Act, 1899, issued this we:k by the S:ottish 
Office in the following terms, states that the committee are of 
opinion (1) that the provisions of the Caledonian Electric Power 
Order, the Clyde Valley Electrical Power O.der, the Glasgow and 
Reufrew District Railway Transfer Order, are of such a character 
that they ought to be dealt with by private Bills and nob by pro 
vieional orders; (2) that the Paisley Police Public Health and 
Tramways O:der may proceed so far as ib relates to tramways. Mr, 
Campion, one of the examiners appointed under S anding Orders; 
has reported to the Socretary for Scotland that in the case of th¢ 
following draft provisional orders the general orders have bees 
complied with: Clydebank Tramways, Dandee Corporation, 
Falkirk and D-stricb Tramways, Kilmarnock Corporation, Stirling 
Corporation. A Bill has been deposited at the Scottish Office in 
substitution for the drafo provisional order in each case in which 
the chairmen of the two Houses of Parliament previously decided 
that the order could only proceed as a Bill. Ia the case of the 
Charing Cross, Hammeremitb, and D.stricd Electric Railway Bill 
the necessary proofa have been given, bubthe examiner will report 
a non compliance in the Tyneside Tramways and Tramroads Bill. 
The examiners have decided to sit again ab Westminster on the 
18th, 21st, and 28th іл85, бо roceive proofs of compliance with 
Standing O ders. 


Telephono Arbitration — An arbitration case was heard ıb 
Pontypridd Police Court on Tuesday morniog between the Post. 
master General and the Glamorgan County Council, tho arbitra!cr 
being Mr. J. Igaatius William, stipendiary magistrate. The 
eutjecb at issue related to the proposal to establish a telephono 
cali cffice at tho Llantrieant post office, and the layicg of wires 
between Pontypridd and that place on the road leading through 
Pencoedcae and over the hill overlookiog Pontypridd. The County 
Council objected to the erection of poles on the ground thab the 
road ia too narrow. Sir R bert Hunter (London) solicitor to the 
Postmaster General, appoared on behalf of the Post Office, and 
Mr. B. F. William, K C, and Mr. Rhys Williams (instructed by 
Mr. W. E. R. Allen, solicitor) for the Coun'y Council. Mr. 
Blandy Jenkins, J.P. (:hairman cf the Council) was pro:ent. 
The following terms, to bo embodied ia ths stipendia! y's award, 
were agreed to—v.z : thab consent be given to the Postmaster- 
General to place telegraph poles over roada from Pontypridd to 
Llantrisant maintained by the Glamorgan County Council, the 
line entering the road at the stone depób near the Penrhiw 
Colliery upon the following terms: (1) no pole to be placcd on 
metalled roads ; (2) subject as aforesaid, the position of the 
poles to be settled between the engineer to the Post Office 
and the о surveyor, with reference to magistrates, 
necoesary ; (3) the Postmaster.General to make good any damage 
done in the execution or maintenance of work; (4) the County 
Council to be ab liberty to withdraw consent at three months 
notice. The Postmaster General, if be objects to remove the 
poles from the highway, to take immediate steps to bring the 
difficulty for decision to arbitrater's tribunal, RN 
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Battersea, —At the meeting of the Borough Couneil on 
Wednesday the Works Committee reported that on Jan. 9 the 
Council, on the recommendation of the committee, decided to 
accept the tender of the Edison and Swan United Electric Light 
Company Limited, for the supply of electrical findings for wiring 
the new baths, subject to their entering inro the usual contract. 
The company have raised objections to signiog the contract, and, 
ав а matter of urgency, the committee have instructed the -ur- 
veyor to obtain the fittings from the General Eleetric Company 
The Lighting Committee reported that for the appointment 
of electrical engineer to the Council at a salary of £350 with 
residence аб the works, 50 applications had been received, three 
ofthe applicante being selected for interview that night. They 
are: Mr. Hugh Rose Forbes Mackay. chief assistant to the Edin- 
burgh Corporation ; Mr. Albert Frederick Nixon, engineer оа the 
staff of Mesers. Kennedy and Jenkin; and Mr. Leonard Leslie 
Robinson, chief engineer and representative of Mr. Robert 
Hammond. | 

Botton —The growing demand for current for both tramway 
traction and lighting will render requisite some important exten 
sions in connection with the Bolton Corporation electricity depart- 
ment at its generating station in Spa-road. In the tramway 
service ib is expected thab a dozen additional heavy bogie cars will 
shortly be running, whilst electricity as an illuminant is an ever- 
increasing quantity in the town. Over a score of places of worship 
and schools.have.had the light installed, and others have it in con. 
templation, whilst by reason of ite. purity and convenienoe ib is 
reoommending.itself to private consumers in increasing number. 
With the view to providing for future developmente, the electrical 
engineer (Mr. A. A. Day) has been formulating a pua as to the 
capacity of the existing buildings aud site for additional power, 
which iv is proposed to lay down by instalments as the need may 
arise. The existing plant is of 4 500 h. p., supplied with steam by 
nine boilers, and it is now proposed to add two 1,500-h.p. engines, 
with equivalent boiler power. The latter will entail a consider- 
a of the boiler-house. 


Telegraphs and Telephones. — The Cables Communication: 


Commission reeently appointed by the Government will receive 
strong. support from the Associated Chambere of Commerce at 
their annual meeting. The Newcastle and Gateshead and the 
South of Scotland Chambers urge that all our Colonies and depen- 


dencies sheald have telegraphic communication aparb from the. 


jurisdiction of foreign nations and entirely under the control of 
the Imperial Government, and the Liverpool Chamber advocates 
an enquiry into telegraphic communication between the different 
‘of: the Empire and the charges-for the same with a view to 
efficiency and: economy in the-telegraph service for com. 
meint pusposes. The Liverpool] Chamber wants · additional and 
i ved cables between the United Kingdom and the Continent ; 
aad Edinburgh desires the Рово Office to continue northward the 
main. und cables now open between London and Віго. 
iogham in order to prevent the breakdowns which happen every 
season," As bo the telephonic communication Liverpool. and 
Southampton urge that, owing to the uncertainty attending the 
use-of the · trank · Iine telephones, the service should he expedited. 

Burry Port.—The trial of the electric light installation at 
Barry Port took place on Thursday last week with great success, 
when dhe docks and property about them were lighted up for the 
firey time. The Burry Port and Gwendraeth Valley Railway 
Company have recently erected a commodious engine and boiler 
house, under whose roof has just been placed electric light 
machinery by Messrs. Crompton, of Chelmsford, to be followed 
later by bydraulio machinery for use on the docks and sidings 
Powerful lamps, each of 3 600 c.p., have been placed at frequent 
intervals about the docks and adjoining railways, which will much 
fasilivate the loading and discharging: of vessels ab night as well 
a» dealing with railway: traffic in the sidings. The locomotive 
shed has been lighted by incandescent lights, and arrangements 
made for hand electric lamps on flexible cables for the use of 
cleaners when working under and about the engines. The whole 
of the workshops, offices, and company’s houses have also been 
lighted by numerous incandescent lights. The installation has 
been. entirely carried out by the Barry Port and Gwendraeth 
Valley Railway Company, uoder the superintendence of their 
engineer, Mr. Robert A. Carr, A. M. I. C. E. 

Berrew.—The County Council have adopted a report of their 
Electricity Committee on the supply of eleetricity to Vickerstown, 
including a letter from the Isle of Walney Estates Company, 
Limited, making the following offer with regard to the electric 
ligisting.of Vickerstown for the-consideration of this committee— 
thas ie to say : (a) streets and houses to be lighted by the Corpora- 
tion with elestricity ; (b) the price to be paid by the company for 
electric current in the houses, etc., shall not exceed the rate pre- 
vabling for the time in the borough generally ; (c) the com- 
peny shall guarantee that the total. aggregate consumption of 
electricity in Vickerstown, irrespective of the streets, shall nob 
be less. than £1,000 per annum for five years, and that should the 
actual . amount A on ab current e than 2 
average of. £1. per annum, then the company s pay to the 

tion the difference between that sum ‘and the value of 
current actually supplied, less the sum saved through nob having 
to generate the deficiency. The committee recommended that the 
offer of the estates company, so far as it relates to the electric 
lighting of the houses, be accepted, and that the necessary mains 
be laid аб an estimated cost of about £6 207, subject to tho com- 
pany executing an agreement in terms to be approved by this 


.—A meeting-of the 
Commerce was held 


. Meotric: Power Syudicate 
стапе] of the Bradford Chamber of 


last week, at which a deputation was received from the York. 
shire Electric Power Syndicate, Limited. Id was stated thao the 
company did not interfere with any existing provisional orders 

ranting powers of supply, and to meet any possible objection it 

ad been agreed to insert a clause in the. Bill as follows: 
Nothing in this Act sbalil pr judice. any application by any loeal 
authority for a provisional order under the principal Acts for 
power to supply energy within their district." Io was thought 
thae that would safeguard everybody. The Chairman said that 
the Leeds Chamber of Commerce had passed a resolution in favour 
of the principle of the Bill, and the Darfield local authority had 
decided to support the Bill. Several of the directors of the York- 
shire Electric Power Syndicate Limited, had an interview with 
the Mayor of Bradford (Mr. William C. Lupton) and the town 
clerk (Mr. F. Stevens) with a view to securing the support of. the 
Corporation to their parliamentary Bill After the scheme had. 
been fully explained, ib was intimated to the deputation that the 
mabter would be reported to the Parliamen mmitbee of the 
Corporation, but that ib weuld probably be deemed n in. 
any case to lodge a formal petition against the Bill, in order that 
certain clauses for the protection of the interests of the Corpora- 
bion may be inserted. 


Cooling Towers —The Electrio Light Consmittee-of Edinburgh 
Town Council recently visited: a number of towns in connection 
with the proposal to 80 up M Donald-road station with cooling 
bower and condensing plant. From а. reporb of these visite we: 

ather that when the deputation arrived at Bolton the-cooling- 

wer and condensing arrangemente were in operation. There: 
mere large clouds of watery vapour hanging about the neighbour- 
ood of the stacion and as the horse-power production was only 
2 500, while ab M Donald-road this would be multiplied 12 times,; 
bhe deputation decided thao such a system would not suit Edin- 
burgh. Av Oldham, where 1 300 h.p. was. аб work, they saw: 
another cooling tower where there were no fans ab work, naturat 
entilation alone being depended upom Here aleo there were 
arge clouds of steam hanging aboue the neighbourhood. In 
ndon, where they saw the stawon of. the Central London 
ilway at Shepherd's Bush, there was 5 000 h.p. in operation, 
nd the cooling tower was vomiting forth saeh immense clouds of 
beam and watery vapour thatthe members of the deputation had 
do put up their umbrellas. "Next the worke on the South London 
Railway at Stockwell, on the Surrey side, were visited with similar 
resulte, Ао Brighton the station is in the- middle of the town, 
among low claes houses and factories, and the cooling tower is 
ereoted on the top of the station roof, as would have to be done 
ad M Donald road. Here also the deputation were conclusively of 
opinion that such an arrangement would поб do for Edinburgh, 
end, consequently, there will be ad M'Donald-road neither cooling 
towers nor condensing plant&.and the waste steam will be sent up. 
ап iron pipe to the top of the chimney. 


| Hereford.—The Town Council have adopted a report of the 
Elecoric Lighting Committee recording the sanction of the Lécal 
Governmend Board to a loan of £5 000. and that the 250 kw. triple- 
expansion engine and dynamo (the tender of the Silvertown 

mpany for which they had provisionally accepted) was in 

urse of construction. e committee reported that the existing 

achinery continued vo give every satisfaction. The financial 
resulta for the year ended 31 last were as follows: total units 
sold 66,031; producing (including meter rente), £1,608. 7s. 9d.; 
working expences (including salaries, wages, oil, coal, waste, and 
sundries), £695. 15s. 3d.; intereso, £577. 103. lld.—total, £1,273. 
6з. 2d.; leaving a profit of repayment of capital of £335. ls. 7d. 
The committee stated that almost tbe only complaints that had 
reached them from consumers had had reference to the cost of the 
current, and they advised the Council to reduce as from the end 
of that qaarter the period of the maximum demand from two hoars 
to one hour per day to such customers only as paid their accounts 
within one month after delivery. This would make the cost of 
the current 6d. for the first hour and 4d. for every subsequent 
hour, and would be recognised as a very material concession. Asa 
consumer might on some particular day use an abnormal quantity 
of electricity, and if the demand was not of frequent occurrence, 
it was doubtless a hardship that the maximum demand for the 
whole half-year should be increased owing to such an occasional 
consumption, the committee recommended that consumers be per- 
mitted to have their maximum demand indicators reset on six 
separate days in each half-year on giving notice to the 
that they anticipated an abnormal consumption on the 
question, 

Ayr.—A report by the barge electrical engineer, Mr. A. J. 
Fuller, has been submitted to the Council, in which he states that 
during the last month the whole of the works have been main- 
tained and run in perfect order. The output during the month 
was 2,000 units in excess of the quantity generated during the 
same period last year, The engineer says he had experienced: 
some difficulty during the month in getting the aro lamps to burn 
through the regulation period, owing to the bad quality of the 
carbone delivered in the last batch, and pending further steps he 
has arranged for the lamps to be trimmed double ia order to avoid 
their going out in the early hours of the morning. He madea 
number of suggestions, and in consequence ib was resolved аб 
Taesday’s meetiog that the rate of interest to be paid by tenants 
on the cost of installations provided by the Corporation under the 
municipal wiring system be reduced from 74 to 5 per cent. Ib 
was also agreed to extend bhe cable to supply the hospital, and to 
charge tbe local authority with intereso at 5 por cent. оп the cost 
of the extension from the janction of Heeehfield-road with Presb- 


ineer 
ay in 


_wick-road, such charge to-cease ae soon-as the general infectious 
diseases 


hospital takes asupply. The engineer's plan showing the 


250 


proposed extensions on the 


round adjoining the works was 
approved of, and it was ag 


to instrucb Mr. John Eaglesham 


to carry out the work, provided he was able to take it in hand ab 


once. Mr. Fuller was instructed to prepare a specification and 
ask for tenders from six of the best makers ot switchboarda, 
without advertising, and submit them to a future meeting. He 
was also authorised, in view of the facb that Messrs. Callender 
had the contract for laying the cables for the tramways, and will 
shortly be laying the cable in the streets, to procure from them a 
tender for the alterations required in connection with the change 
of sysbem in the central area, and reporb to next meeting. 


Keighley.—The Electricity Committee have prepared a report 
recommending that the charges for electricity consumed by meter 
be as follows: For lighting purposes: (1) for any quantity up 
to 500 units consumed in any half-year ending June 30 or Dec. 31, 
ab the rate of 54, per unit; (2) for all units consumed above 500 in 
any half-year gems June 30 or Dec. 31, at the rate of 44d. per 
unit. A rental of 10s. per annum, payable half-yearly, will be 
charged for every meter installed. at, ав an alternative, 
consumers be charged on the ' maximum demand’ or 
‘Brighton’ system, on the following basis: the charge for 
electricity consumed by meter in the half-years endin 
June 30 or Dec. 31 respectively will be at the rate o 
7d. per unit until the amount equals that required by the 
consumers maximum demand for 1824 houre, or for one hour 
per day during bheo half-year. All electricity consumed in 
excess of this quantity in the respective half-years will be 
sar ab the rate of 3d. per unit. The consumer's demand 
will be taken to be the maximum rate at which electricity has 
been consumed in the respective half.years, and will be deter- 
mined by the consumer's demand indicator. A rental of 6s. per 
annum, payable balf-yearly, in addition to the ordinary meter rent 
of 10s., be charged for each demand indicator installed. D- 
sumers may, with the consent of the committee, adopt which 
method of payment they choose. For motive power and heating 
purposes (1) for the first 10,000 units consumed in any half-year 
ending June 30 or Dec. 31, at the rate of 3d. per unit ; (2) for all 
units consumed between 10,000 and 25,000 in any half-year as 
above, at the rate of 23d. per unib; (3) for all unite consumed 
between 25,000 and 50,000 in any half-year as above, аб a rate of 
24d. per unit ; (4) for all unite consumed above 50;000, at a rate 
to be agreed upon between the Corporation and the consumer." 
Mr. W. Mackintosh, from the Southport Corporation electricity 
works, is to be appointed to the post of assistant electrical 
engineer. | 

Colchester.—The Town Council have sealed mortgages of the 
ponere district rate to the amount of £6,000 for electric lighting. 

he report of the borough electrical engineer, adopted at the last 
meeting, gives the following figures: Output of electricity in units 
during December, 1900, 19,443 ; 1899, 9,935. Maximum Christmas 
load in kilowatte during December, 1900, 162; 1899, 78. Number 
of equivalent 8. o. p. amps connected during month of December, 
1900, 450; 1899, 99. otal number of lamps now connected 
during 1900 9 798; 1899, 4 503. Number of consumers саге 
December, 1900, 160; 1899, 88. Mr. Siller also states: Althou 
we have not yeb connected a single public light, we hold the 
poeition of being the second station in the United Kingdom for 

rogrees during the last 12 monthe. The only town showing a 
better average than Colchester is Wimbledon, and it must be 
taken into consideration that Wimbledon has almost че 
lighted the streets during the last year.” The engineer mention 
that several consumers had complained to him of the amount of the 
charge for lighting purposes, and suggested the advi-abilioy of the 
Electric Light Committee considering the question of reducing the 
price. Subsequently thecommitteeresolved that the borough accoun- 
tent prepare a financial statement for the purpose of enabling them 
to take into consideration the Т giai of reducing the price, if 

racticable, as from April 1. The borough surveyor's plans and 

etailed estimates for the addition to the battery house (estimated 
cost £250) and proposed underground storage tank (estimated 
cost £160) respectively have been forwarded to the Local Govern. 
mend Board. A plan is to be prepared showing the manner in 
which it is proposed to erect the cooler over the roadway between 
the worke and the bakery to the east thereof. Mr. W. H. Massey 
has reported, stating that the whole of the machinery and plant 
appeared to be in good condition on the occasion of his inspection 
on Dec. 14, and adding that the ''committee may therefore rest 
assured that they were fully justified in taking over the works at 
the end of the period for which Messrs. Siemens contracted to 
run them; and as soon as the cooliog arrangements which I 
advised you to go in for about а year and a half ago are completed, 
you ought to have no further trouble with the condensing plant." 


Underground Telegraphs.—At a meeting of the directors of 
the Glasgow Chamber of Commerce on Tuesday a copy was 
gubmitted of the memorial by the Chamber to the Postmaster- 
General urging the adoption of an underground system of 
telegraphs. Ib was pointed out that the memorialists, repre- 
senting the commercial and manufacturing interests of Glasgow 
and the West of Scotland, had in recent years much reason to 
complain of frequent interruptions, and, in some cases, of the 
total collapse of the telegraphic service occasioned by storms. 
These interruptions and disturbances had caused loss, and pub 
the merchante, manufacturers, and traders of this country аб 
material disadvantage to their rivals in trade and commerce on 
the Continent, and especially in Germany, where such inter- 
raptions are now, through the adoption of the underground 
system of telegraph ‚ unknown. The memorialists were satisfied 
that the only means whereby euch derangements of the telegraph 
service could be avoided, and the service placed on a footing 


committee have resolved to reduce the charge for eac 
lamp by £1. 10a. per annum, to charge 
owning their own installation 5d. (instead of 6d.) per anit, 
and to charge consumers under the demand system 3d. per 


alterations 
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creditable to the department and satisfactory to the nation, was 
by the establishment and maintenance of underground wires 
between the principal cities and towns of the United Kiogdom. 
The memorialista were aware that the initial cost of such an 
undertaking was great, and that an pnderground telegraph 
system could nob be worked with the same rapidity as the aerial 
system, but, on the other hand, they believed it could not be 
disputed that the upkeep and maintenance of overhead wires were 
much greater than the underground system, and that by the 
improvements in the science telegraphy in recent years the 
difficulties which caused retardation with underground wires had 
been largely removed, the cost cf working diminished, and the 
expeditious transmission of messages by this system greatly 
accelerated. To ensure ab all times a trustworthy means of com- 
munication the main telegraphic service of this country should 
nob be aerial, but, if not entirely certeinly principally ап under- 

round system, supplemented where necessary by overhead wires. 

he President (Mr. С. Handasyde Dick) stated that copies of 
the memorial had been sent to other chambers. Replies had been 
received from Kirkcaldy, Dunfermline, Sunderland, Birmingham, 
and Aberdeen, all expressing sympathy with the action of the 
Glasgow Chamber. ere was every indication that the matter 
was going to be taken up by the chambere of commerce through- 
out the country. 


Taunton.—At Tuesday's meeting of the Town Council a report 


of the Electric Lighting Committee was discussed, stating that 


arrangements are being made for the work of laying of the trames 
to be commenced on an early date, and the commibtee have 


advertised for tenders for the electrical plant. The company 


hope to starb running the trams by the middle of May. 


The statement of accounts of the electricity department 
for the year endin 
бв. 114., which, wit 
from last year, leaves a balance of £800. ба. 4d. to be dispoeed 
The committee have carried £760 of the balance to a reserve fund 
to meet renewals and other contingencies, and the balanoe of £50. 
бе. 4d. will be carried forward to the next account. In anticipa- 


Dec. 31, 1900, showed a net profit of £706. 
а balance of £94. 0s. ба. brought оста 


tion of the continued prosperity of the electricity deparbment the 
public arc 


all places of worship 


unit (ins of 4d.) after the firsb hour, the forego 
to take effect as from Jan. 1, 1901. Wi 


regard to the accounte, it was stated that the working 


expenses amounted to £3,678 and receipte to £6,603, leaving a 


profit of £2,965, which was more than sufficient to pay 64 per 


cent. on the £45,000 capital sanctioned. Of that £2,965, £1,349 
has been paid for interest on mortgage debt due to date, and also of 
interest on overdraft on temporary loan; and £955 was transferred 
to the atock redemption fund. 
off, Thus after having paid every penny they had to up to 
Dec. 31, 1900, the committee show a net profit of £706, to which 
they added £94 carried forward from the previous year's 
account, which gave them a balance in hand of £800. Their 
working expenses increased to the extent of £834, and their 
receipts as much as £1,629, or nearly double that amount. 
The condensin 
ton of coal pr 
produced 311 unite. He thought that proved the wisdom of 
the Council in having acted upon the advice of their consulting 
eogineer to lay down the plant, 
was due to the increased use of private lighting, and £334 public 
lighting. The reporb was adopted as far as given above, and the 
salary of Mr. E. B. Thornhill, the electrical engineer, was increased 
by £100 per annum, and the rest, which deals with a special 
report by Mesars, Kincaid, Waller, and Manville, and an applica- 
on by P Council to borrow a further £17,780, was adjourned 
to Feb. 19. 


he loan (£4,408) has been paid 


plant had been a great benefit. In 1897 one 
uced 162 unite; last year a like quantity of coal 


Of the increased receipts, £737 


Bury 8t. Edmund's, —The Electric Lighting Committee reported 
on Tuesday that they had considered a report by the electrical 


engineer on public street-lighting and expenditure on capital 


account. The report dealt with the three following schemes: 
(1) A system of maine and cables distinct from those laid down 
for private lighting, the capital cost of which is estimated at 
£8,050. The cost for lighting and maintenance is £988 per year, 
and estimated revenue £879. (2) The portion of the mains called 
the feeders to be dispensed with, the present mains for private 
lighting taking their places; the estimated capital expenditure 
being £6 299, the annual cost £820, and the annual income £879. 
No. 3 scheme provided for the lighting of only that portion of the 
town in which mains were at present laid—about 100 lamps—no 
special mains being required, except for the Brown Estate. The 
capital cost was estimated at £1,040, the annual cost ab £309, 
and the annual income £274. The report also referred to 
paver expenditure in the near future. The present plant 

eing only jasb capable of supplying the public and private 
lighting during the nert winter, 10 was thought that ib would 
be quite unable to cope with the winter of 1902.3. Some 
extensions to the private lighting mains, ib was suggested, should 
also be undertaken. Ib was, therefore, urged that provision ought 
to be made for extensions аб the works and to the mains, the 
additional cost of which was estimated at £4,890, making a total 
capital, if the No. 2 scheme was adopted, of £11,189. It was also 
abaded that money should be borrowed for the cottages built on the 
site. The committee unanimously recommended the adoption of 
No. 2 scheme, and that provision be also made for the extension of 
the works referred to. The committee also recommended that a 
capital sum of £12,000 be raised and application is to be made 
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to the Local Government Board for their sanction to the raising 
by the Council of the sam of £12,000 for the purpose of laying cables 
and other work for public lighting by electricity, including the coat 
of the two new cottages, and also for the purpose of extending the 
present works and mains to meet future requiremente, tbe 
sum to be repaid in 25 years by means of а sinking fund 
in the usual way. The £820 referred to as annual сово for public 
lighting do not include the eight arc lights about to be erected in 
some of the principal streets of the borough, the estimated cost of 
each of which is £13 per annum, or а total of £104 for the eight 
arc lights. Since the last monthly meeting applications have 
been received from seven persons for 201 8-c.p. lamps. During 
the five weeks of the new year 4,750 unite were sold, representing 
& groes revenue of £112. 10s., the expenses of working, including 
management, wages, etc., for the same time amounting to £72. 88. 
Instruments for testing the amount of energy given out by the 
batteries are to be obtained ab the cost of £25, and the engineer'e 
suggestion as to the new cottages is to be carried out, A charge 
of 4d. per unit will be made for special street lamps. The Electric 
Lighting Committee have appointed the Mayor, Alderman Lake, 
and Councillor Jaggard as a sub- committee to meet a similar com- 
mittee from Bury St, Edmund's Gas Company to discuss the 
Па as to the purchase of street lamps and lamp-poste by the 
own Council, 


PROVISIONAL PATENTS, 1901 


FEBRUARY 4. 


2817. An improvement iu electric stop motions for warping 
machines. Thomas Holt, Limited, and Frank Ashworth 
Holt, 17, St. Ann’s square, Manchester. 

2890. Improvoments in the method of covering cables, wires, 
and conductors for electrical purposes with india 
rubber or other insulating material and iu machinery 
therefor. William Hancheto, 4, So. Ann's-square, Man 
chester. 

2823. A double-wheel contact on a rocker for overhead 
electric tram contact. Harry Garstang, 69, Darwen- 
street, Blackburn. 

2890. Improvements in and connected with controlling 
arrangement iu telephone exchanges for branch or 
trunk lines. Hermann Oppenheimer, 50, Redcross-streeb. 
Barbican, London. (Actien Gesellschaft Mix und Genest, 
Germany.) 

2345. Electric meters. Edward S. Haleey, 601, Omaha build. 
ing, Chicago, U.S A. (Date applied for.under Patents, 
etc., Act, 1883, Sec. 103, July 5, 1900, being date of 
application in United States.) (Complete specification. ) 

2358. Improvements in gear for collecting the current on 
electric locomotives, electric trams, electric cranes, 
and such like machines. Edward Colin Wilson, 66, 
Victoria Park-road, South Hackney, London. 

$303. Electrode for galvanic cells. Frederic Landolt, 52, 
Chancery-lane, London. 

2394. Improvements in distributing electricity and in appa- 
ratus for use therein. Robert Bolton Ransford, 24, 
Southampton-buildings, Chancery-lane, London. (La 
Société Anonyme des Brevets Dolter, France.) (Complete 
specification. ) 

2411. Improvements in and relating to electric metors. 
Martin Kallmann, 18, Southampton-buildings, Chancery- 
lane, London. 

FEBRUARY D. 

2490. Silent automatic switch arrangement for  eleetric 
motors for church organs. Harry Garetang, 69, Darwen. 
street, Blackburn. 

2421. Improvements in electric incandescent lamps. John 
Johnston Green and Edward Obley Green, Commercial- 
street, Halifax. 

2488. Improvemonts in olectric motor -starting awitches. 
Edward Woodrowe Cowan and Alfred Still, Springfield- 
lane, Salford, Manchester. 

2461. Improvements in conduits for electric wires. Emmett 
D. Page, 52, Chancery-lane, London. 

$471. Improvements relating to electric switehes. Henry 
Harrie Lake, 45, Southampton-buildings, Chancery-lane, 
London. (William Maxwell Scott, United States.) 

$474. Improvements relating to transmitters for tolephones. 
Lemuel Melletb and Albert Franklyn Henderson, 45, 
Southampton-buildings, Chancery lane, London. (Com- 
plete specification.) 

2488. Apparatus for disinfecting the transmitters and 
receivers of telephones. Cyrus Fletcher Axtell, 53, 
Chancery-lane, London. (Complete specification.) 

$490. Imprevements in storage batteries. Thomas Alva 
Edieon, 23, Southampton-buildings, Chancery-lane, 
London. (Complete specification. ) 

9497. Improvoments relating to electric igniters. Jean Marie 
Ricard and François Clement Cory, 45, Southampton- 
buildings, Chancery-lane, London. (Complete specifica- 
tion.) 

2505. Improvements in and in apparatus for obtaining metals 
by electrolysis. Arthur Percy Strohmenger and Antoine 
Bonaventure Pescatore, 322, h Holborn, London. 


2583. Improvoments in means for the distribution of eleo- 
tricity on the three-wire system for electric traction 
on rails. Alexander Bewicke Blackburn and Ernest 
Sherwood Woollard Moore, 47, Lincoln's. inn- fields, 
London. 

FEBRUARY 6. 


2536, Improvements rolating to the commutators of dynamo- 
electric machines. Walter Langdon-Davies, 101, South- 
wark-street, London. 

3553. Improvements in electrie aro lampe. August Eckstein 
and Arthur Ernest Angold, Peel Works, Adelphi, Salford, 
Manchesber. | 

Improvements in or connected with electrical signal 
ling apparatus. William John Mildon, 22, Glasshouse- 
street, Regent-streeb, London. (Complete specification.) 

2579. Fabrics for electric heating purposes. Joseph Michel 
Camille Herrgott, 23, Southampton-buildinge, Chancery- 
lane, London. 

2587. Improvemonts in oleotric batteries. George Rosset, 55 
Chancery-lane, London. 

2607. Improvements in electrical transformers, Arthur 
Francis Berry and the British Electric Transformer 
Manufacturing Company, Limited, 46, Lincoln's- inn - 
fields, London. 


2670 


FEBRUARY 7. 


2618. Improvements in electrical heating apparatus. Albert 
Loacker and Franz Riedl, 4, Corporation-street, Man- 
chester. 

2619. Improvements in eleotricaliy.heated amoothing irons. 
Albert Loacker and Franz Riedl, 4, Corporation - street, 
Manchester. 

Improvements relating to overhead electrica! conduc 
tors, such as trolley wires, for electrio trams and the 
like. Arthur Pass, 34, Castle-street, Liverpcol. 

Imprevements in and connected with the diaphragms 
of phonegraphs and such like instruments., Ernest 
George Craven, 33, Chancery-lane, London. 

Improvements in electric arc lamps. Helios Upton 
Company and Thomas Spencer, 24, Southampton-build- 
ings, Chancery-lane, London. (Complete specification.) 

Improvements in or relating to eleotrolytio electricity 
meters. Francis Malger Staunton, Birkbeck Bank- 


26386 


9643. 


chambers, Southampton - buildings, Chancery - lane, 
London. N 

2693. Improvemonts in incandescent electric lamps, Levi 
Lobenthal, Birkbeck Bank-chambers, Southampton- 


buildings, Chancery-lane, London. 
tion.) | 

Improvements in means for proteeting electrical con- 
ductors. Walter Langdon-Davies, 24, Southampton- 
buildings, Chancery-lane, London. 


FEBRUARY 8. 


2729. Improvements in apparatus for regulating electric 
generators. Count Albert de Dion and Georges Bouton, 
47, Lincoln's.inn fields, London. 

2741. Electrode plate for forming Planto cells. Rudolf Hager, 

$21, High Holborn, London. 

2776. Improvements in electric fuses. Callender’s Cable and 
Construction Company, Limited, and James Ormiston 
Callender, 24, Southampton-buildings, Chancery-lane, 
London. 

Improvements relating to electric conductors. William 
Gordon Potter, 27, Chancery-lane, London. 


FEBRUARY 9. 

3793. Improvements in and in connection with the storage 
of elestricity. Sherard Cowper-Coles, 82, Vicboria-street, 
Westminster, London. | 

Improvements relating to electric light fittings, such 
as electroliers, brackets, or the like, Richard Bertram 
Leach, 64 Barton-arcade, Manchester. 

2830. Improvements in means for electrically igniting miners’ 

safety lamps. Robert Octavius Best and Ackroyd and 
Beat, Limited, 33, Chancery-lane, London. 

2834. Improvements in or relating to telegraph apparatus. 
Frederick George Creed and William Arthur Coulson, 46, 
Lincoln’s-inn-fields, London. 

Improvements in the manufacture of thermo-electric 
couples. Eugéne Hermite and Charles Friend Cooper, 
Birkbeck Bank - chambers, Southampton - buildings, 
Chancery-lane, London. (Date applied for under Patente, 
etc., Act, 1883, Sec. 103, Aug, 1, 1900, being date of 
application in France.) (Complete apecification.) 

Improvements in the manufacture of thormo.eleotrio 
couples. Eugéne Hermite and Charles Friend Cooper, 
Birkbeck Bank - chambers, Southampton - buildings, 
Chancery-lane, London. 

Apparatus for governing the ontput of dynamos when 
driven at different . Horace James Jordan 
Hummel, Birkbeck Bank-chambers, Southampton-build. 
ings, Chancery-lane, London. 

2853, Improvements in electric batteries. George William 

Johnson, 47, Lincoln's-inn-fields, London. (Société Paul 
Chaphy eb Cie., France.) 


(Complete specifica- 
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23045. Imprevements relating to apparatus for starting and 
regulatiag or controlling  eleotromotors. Jasper 
Wetter, 37, Eseex-atreet, Strand, London. (The Elek- 
tricitáte Aktien- Geeellschaft, vormals Schuckert und Co., 
Germany.) (Complete specification.) 
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NOTES. 


New Form of Magasine.—The proprietors of 
Cassier’s Magazine inform us that they are now issuing а 
library edition, bound in cloth with gilt lettering, in place 
of the old paper cover. In this form, it is conceived, the 
magazine will be better kept in a good state of preservation. 


Personal.— We are pleased to hear that Mr. George W. 
Smith, who for 30 years has been the manager in France 
of the Persan works of the India Rubber, Gutta Percha, 
and Telegraph Works Company, has received from the 
French Government the Cross of the Legion of Honour. 
On the 9th inst. about 700 of the firm’s workpeople, as a 
demonstration of their esteem and affection for their chief, 
presented him with a cross of that order In brilliants. 

Tolegraph and Telephone Oharges on the 
Congo.—1t is interesting to note the tariff fixed for the 
telegraph and telephone on the Congo. For instance, а 
telegram of 15 words from Boma to Matadi costs 1s. 8d., 
to Tumba 2s., to Leopoldville 2s. 6d., and to Lukolela 4s. 
The charge for every additional five words is 5d. For 
the use of the telephone on the various sections for every 
five minutes the price is exactly the same as that for a 
telegram of 15 words, an additional 10d. being charged if 
the conversation lasts for 10 minutes. 

Birmingham Local Section.—The inaugural meet- 
ing of the Birmingham Local Section of the Institution of 
Electrical Engineers, which was to have been held on 
Jan, 23, has now been fixed for Wednesday, Feb. 27, 
in the university buildings, Edmund-street, at 8 p.m., 
when, as already announced, Dr. Oliver Lodge, chairman 
of the section, will deliver an inaugural address, and the 
President of the Institution, Prof. John Perry, will be 
present. The hon. secretary of the section is Mr. D. K. 
Morris, to whom all letters should be addressed at the 
University, Birmingham. 

Committee Proceedings.—The members of the 
Metropolitan Borough Council of Fulham оп Wednesday 
last were assembled in special meeting to consider the 
question as to the privacy of committee meetings. Ап 
attempt to exclude the Press from certain committeos 
was frustrated recently, and it is now proposed that each 
committee shall decide the matter separately. Personally 
we believe that all committees should meet in private, as 
much trouble and often scandal would be prevented were 
the details discussed in committee kept absolutely secret. 
Another advantage is that the long-winded speaker is apt 
to lose his main incentive when reporters are banished. 

Glasgow Electrical Congress.—Tho Institution of 
Electrical Engineers, it was announced at the last meeting, 
have been asked to take charge of the organisation of the 
electrical section of the engineering congress to be held in 
Glasgow this year in connection with the Glasgow Exhibi- 
tion. The days named for the congress are Sept. 4, 5, 
and 6, and the secretary will be pleased to receive the names 
of any members who wish to read papers at the same. We 
understand that a number of visits to interesting works in 
the neighbourhood of Glasgow are to be arranged for the 
afternoons, and that the electrical section of the congress 
will meet on each morning of the three days in question. 

Electro-Harmonic Society.—We would remind our 
readers of the concert (ladies’ night) which the above 
society are holding to-night (Friday) at the St. Jsmes’s 
Hall Restaurant (Banqueting Hall), Regent-street, W. It 
will commence at 8 o'clock precisely, and Mr. Henry 
Edmunds will be in the chair, The vocal music will be 
provided by Miss Gertrude Maxted, Miss Mary Hay, and 
Mr. Braxton Smith, while Miss Trixie Defries will give 
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three violin solos. Humorous sketches and recitations are 
to be contributed by Mr. James G. Dann, Mr. Herbert 
Harvey, and Mr. Edward Minshall. Messrs. T. E. Gate- 
house and A. E Izard, Prof. R. A M., are the musical 
directors, and the last-named will officiate at the plano. 


The Southport Tramways.—4At a recent meeting 
of the Town Council it was mentioned that the Tramways 
Committee had, on the advice of their engineer, already 
placed a number of Post Office wires underground at points 
at which they crossed the track. We gather from the 
report that in such instances the work of laying the under- 
ground wires is done by the Post Office at the expense of 
the Corporation tramways. Again, the telegraph wires of 
the Lancashire and Yorkshire Railway Company had also 
been placed underneath a bridge where the line was crossed 
by the tramways instead of over the road, These pre 
cautions show that the engineer responsible for the work 
at Southport has been energetic in his endeavours to avoid 
all chance of accident. 

Electric Waves.—Last week Dr. Molloy, the rector 
of the Catholic University of Ireland, delivered the Friday 
evening discourse at the Royal Institution. The lecture 
was а most interesting résumé of the whole subject of 
electric waves, commencing with the work of Henry, 
Kelvin, and Clerk Maxwell before dealing with the more 
recent work done by Hertz, Róntgen, and others. Аз is 
usual in these lectures, a number of experiments were given, 
Dr. Molloy showed the refraction, reflection, and polarisation 
of electric waves. He explained that the electric waves used 
by him were from 6in. to 7in. in length, and their place in the 
spectrum was below the infra-red rays. The X-rays were 
above the ultra-violet rays. Asto the future, Dr. Molloy 
said that much work remained to be done, and that the 
scientific men of the twentieth century must endeavour to 
reveal the nature of that mysterious substance pervadin 
all space which transmitted heat, light, and electricity 
from point to point without loss, and which was termed 
the ether. 

The Manchester Section, — A meeting of this 
section of the Institution of Electrical Engineers was held 
at the Owen's College, Manchester, on the 12th inst., Dr. 
E. Hopkinson in the chair. The Chairman announced that 
in consequence of an application on the part of the Man- 
chester Society of Junior Electrical Engineers, a students 
section for the Manchester disrrict was in course of forma- 
tion, and there was a promise of a large number of applica- 
tions for membership from the Junior Society and from 
students outside the society. The students would havea 
right to attend the meetings and to enjoy the other privi- 
leges of the Manchester Section. The chairman then 
introduced Dr. John T. Nicolson, M. I. C. E., who read a 
paper “On the Training of Electrical Engineers.” This 
paper we referred to in our notes last week. In the 
discussion which followed, Prof. C. Wilson, Dr. Lees, Dr. 
Hopkinson, Messrs. W. G. Rhodes, C. H. Wordingham, 
A. F. Guy, and W. H. Gee took part. A vote of thanks 
to Dr. Nicolson concluded the proceedings, 

Insulated Overhead Conductors. — In confined 
situations round ironworks and blast furnaces where a 
great quantity of metal is employed trolley wires often 
become short-circuited to earth. Mr. E. B. Cheatham, in 
the American Electrician, deacribes an insulated trolley 
conductor which is in use round the Boston and Montana 
Copper Smelting Works at Great Falle. The locomotives 
used in this instance are of the small type, requiring low 
overhead conductors, and it was found necessary to so 
insulate these conductors that the men would not hit them 
with their iron rods which they have to use round the 
furnaces, After a number of trials, the present method of 
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using a trolley conductor in an inverted wooden trough 
has been adopted with great success. The conductor 
consists of a flat copper strip secured to the bottom of 
the inverted trough. The collector is simply a flat copper 
end on the trolley pole. The author states that the 
wooden sides of the trough keep the collector always in 
place, in spite of sharp curves. 

The Liberty and Property Defence League.— 
This league has just issued its eighteenth annual report, 
in which lists of the parliamentary Bills opposed by the 
league during the chief session of 1900 are grouped, with 
short summaries of the proposals and effects involved, 
according as thoy affected land and houses, commerce, trado 
and industry. The report of tho Select Committee enquir- 
ing into boller registration is quoted with satisfaction. The 
committee, it will be remembered, reported strongly against 
the advisability of legislation, holding it of the greatest 
importance to maintain the responsibility of the boiler user 
for the condition and safety of the boiler which he works, 
and believing that legislation giving any Government 
department control over the inspection of boilers would be 
а grave mistake, and that State certification of registra- 
tion, unless accompanied by State control, would not be of 
.any practical value. The report also refers to the success 
of the various Electricity Supply Bills, the passage of whieh 
the league claims to have.materially assisted. 

Tramway Congress.—The Tramways and Light 
Railways Association are looking well ahead in their 
endeavours to promote the welfare of their members. 
Thus the association has approached the Union Inter- 
nationale Permanente de Tramways with an invitation to 
hold their 1902 congress in London. This invitation has 
been accepted, and the dates chosen for the congress are 
July 1, 2,3, and 4 of next year. The secretary of the 
Tramways and Light Railways Association, Mr. Norman 
A. Thompson, now invites members of the association to 
enrol themselves as members of the Union Internationale, 
The subscription is £2 per annum for tramway companies, 
and 10s. for private members. The union is doing good 
work on the Continent, and we hope that the meeting in 
London will enable our tramway and light railway engi- 
neers to extend their interests. The publications of the 
soeiety alone are well worth the annual subscription. We 
also learn that a light railway exhibition is being organised 
by the Tramway World, to be held during the week the 
congress meets in London. 

Submarine Aquedacts.—An interesting experiment 
in submarine aqueduct building is just now being carried 
out by the New York Gas and Electric Light, Heat, and 
Power Company at their power plant in that city. Here 
it is proposed, according to the Railway and Engineering 
Review, to build a duct. under the East River, through 
which all the water required for condensing purposes at the 
plant will be obtained. This duct will be a steel pipe 
12}ft. in diameter and 225ft. long, and is now being built 
at the yard of Lewis Nixon, the shipbuilding firm, 38 miles 
away from the power plant. When the length is com- 
pleted, the whole structure will be towed up the bay and 
sunk in the place required. The final details will consist 
merely of riveting the tunnel with the shore approaches. 
The Manhattan Elevated Railway Company has also given 
contracts for a similar structure. The gas company’s tunnel, 
however, will be considerably longer than that of the 
Manhattan Company. The latter is to be 40ft. in length, 
and square, with walls 17ft. by 19ft. Both tunnels will be 
under 22ít. of water, so that they will not interfere with 
the shipping in any way. 

Slect on Trolley Wires.—We notice in the American 
Electrician for this month a short article by Mr. A. B. 


Weeks on the use of sleet-cutters for removing ice and 
sleet from trolley wires. It seems that the experience in 
the States has shown that when half-melted snow is lodging 
on the trolley wire and freezing, the ordinary wheel is quite 
incapable of removing the same without causing serious 
interruption to the supply of current to the car. In such 
conditions the author advocates the use of а seraper, which 
can be easily fixed on the end of the trolley pole after the 
trolley wheel has been removed. This scraper, which is 
made to embrace the wire, is constructed in the form of & 
rounded V. The scraper is made of steel, the cutting edge 
being drawn to а dark blue. It would be thought that the 
steel edge would cut the trolley wire, but careful tests and 
close observation prove that it does not harm the wire in 
the least. The frozen sleet which has to be removed seems 
to afford the pretection required. The author adds that as 
the pressure on the wire is only from 15lb. to 40lb., the 
scraper would not do much damage even if it were run on 
the wire after the ice had been taken off. It is usual, 
however, to remove the scraper and revert to the trolley 
wheel after the one run along the line, which is quite 
sufficient to clear away the ice. 


Projected American Automobile Service.— 
Chicago is to have a new service of electrically-propelled 
vehicles, including a cab service running in conjunction 
with the electric ‘buses. In view of the failure of the 
London electric cab service, it will be most interesting to 
watch the result of the onterprise of our friends on the 
other side of the Atlantic. The Western Electrician gives 
an outline of the scheme, which is being promoted by a 
new corporation, to be known as the Chicago Aucomobile 
Transportation Company. It is proposed in the first 
instance to put as many as 348 'buses and 160 cabs on the 
various routes. Four stations will be provided. One is to 
be near the Union depot, and another as near as possible to 
the terminus of each regular route. Besides being used 
as stables these stations will be utilised for charging pur- 
poses. Each bus will be equipped with a specially- 
designed 9-h.p. motor having an overload rating of 
130 per cent. The battery will consist of 40 cells, with a 
222 ampere-hour capacity, working on a five-hour discharge 
rate. With a maximum speed of 10 miles an hour it is 
proposed to use a controller with four speeds. One 
electrical brake and two of a mechanical nature will be 
provided. Together with the battery, which will have a 
weight of 1, 800lb., the conveyance will weigh 5,400]b. If 
this proposed passenger service should prove a success, the 
company intend to take up the question of parcel delivery 
by automobiles, and to put on several hundred vehicles of 
this class to make delivery of merchandise, for carrying 
mails, distributing newspapers, and general express business. 


Central London Railway Construction.—F'urther 
expert evidence was given before Mr. J. W. Penfold, 
architect, at the resumed hearing of the claim by Lord 
Herschell and Mr. Wm. Baillie, as the executors of the late 
Mrs. Mary Cunliffe, against the Central London Railway Com- 
pany fordamage tothe house, 2, Lancaster-gate, due, asalleged, 
to the construction of the line. Mr. Arthur Manton, C. E., 
chief agent for the contractor who had charge of the con- 
struction of the section of the railway in question, attributed 
the damage solely to the bursting of the main of the East 
London Waterworks Company in 1897. Respecting the 
method of cutting through the clay by means of Greathead 
shields, the witness denied that the system could have had 
any effect whatever on the upper strata. During the cross- 
examination of Mr. Manton it was admitted that Mr. 
Price, the contractor referred to above, would be 
responsible to the railway company for any liability cast 
upon them on account of defects in workmanship. ‘Sir 
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Douglas Fox agreed that the damage complained of could 
not possibly have been caused by the construction of tho 
railway. The primary reason why he thought the railway 
could not have caused the damage was that, if it had, he 
felt sure it would have been manifested some time in the 
autumn of 1897, before the tunnel reached the spot. His 
experience of the railway was that whenever there had 
been any movement it was always before the railway tunnel 
reached the place. The hearing now stands adjourned till 
the 1st of next month, but from the expert evidence 
already adduced it seems sufficiently clear that the con- 
struction of the tunnels by means of the Greathead shields 
is in no way responsible for the damage to house property 
situate in the vicinity of the railway. 


Huddersfield Tramways.— We understand that 
there has been some alight delay over the inauguration 
of а complete service of electric cars over those sections of 
the Huddersfield tramways already equipped. "This delay 
is due to the Board of Trade inspectors requiring certain 
small modifications to be made before issuing a certificato. 
While the delay is, of course, vexatious to those connected 
with the line, we are sure that in the long run it will be to 
the advantage of all concerned that the Board of Trade 
requirements should be promptly attended to. Respecting 
the guard wires, Mr. Trotter reports that only one or two 
additional ones were required, but he emphasises the fact 
that whereas in some streets rosettes are employed instead 
of poles.to support some of the span wires, these 
rosettes are of no service as a means of earthing 
the guard wires. He also requires that the iron poles 
which are used for this purpose should be bonded to 
the tramway track. After a number of experimental runs 
last week, the regular service was commenced on Monday 
last on the Crosland Moor and Linthwaite routes, whereas 
the other section to Longwood will be opened next Monday. 
Up to the present a 20-minute service is proposed on each 
of the routes, which will, of course, 51те a much more 
frequent service where these routes coincide in the middle 
of the town. We believe that the Corporation would be 
well advised in the near future to run a more frequent 
service, even if they required smaller cars in order to keep 
down working expenses. Just as we are going to press 
we hear of an accident at Huddersfield, for which the 
driver seems to be solely to blame. At the top of a down 
grade the driver locked the wheels of the car with the 
hand-brakes, and then tried to get the electric brakes to 
check the car, which, of course, they could not do with the 
wheels locked. Luckily no serious damage was done. 


Tesla Telegraphs.—The Daily Chronicle ia the last 
medium to take up the exploitation of Mr. Tesla’s invention 
in-eonnection with wireless telegraphy, and the editor has 
tried to get additional light on the supposed inventions 
which Mr. Tesla: states enables him to communicate 
between England and America, using the earth as а con- 
ductor. In consequence of these statements, the editor 
has interviewed Mr. Marconi and asked him to explain 
Tesla’s inventions. The result is what one would 
expect —i. e., that a good deal of information was given 
to the interviewer on the question of Mr. Marconi’s 
own success in sending long-distance messages in 
England; to be more correct, we should say Mr. 
Mareoni's success in sending messages over the sea 
from one point along the coast to another. For such 
work Mr. Marconi holds the record with a distance of 
196 miles, as he succeeded in sending readable signals 
between St. Catherine's Point, in the Isle of Wight, and 
Mullion, at the Lizard. When, however, Mr. Marconi 
eame to analyse Mr. Tesla's statements, we find а good 
deal we can object to. For instance, a statement by Mr. 


alternately made and broken. 


Marconi that the highest, voltage at which any quantity 
of current has yet been obtained in practice is only 10,000 
volts alternating, which is the working pressure at Niagara. 


The disparity between this voltege and the voltage 


employed in wireless telegraphy is, of course, enormous; 


but surely Mr. Marconi knows that voltages of three times 


this value are in regular work in certain transmission 


schemes in America—in fact, the whole interview throws no 
light on the supposed inventions, waich we are inclined to 
regard as existing mostly in the mind of the original inter- 
viewer of Mr. Tesla. We cannot, however, hold that scientist 
{гөө from blame in allowing his name to be associated with 
such schemes without giving practical experimental facts 
to support his conclusions. 


Temperature Regulator.— We notice in the 


January number of the Physical Review a description of 
an automatic temperature regulator which was designed 
in the physical laboratory of the Cornell University by 
Mr. C. T. Knipp. It seems that in this laboratory they 
had need for absolutely uniform temperatures which 
could be varied up to 380deg. C., and which sould be 
maintained constant for a day or more at a time. The 
heating was done by means of electricity, the source of 
which was a 110-volt Edison dynamo. 
however, that the fluctuation of the load on this dynamo 
was enough to upset the constancy of the temperature 
in the oven in which the experiments were carried 
out. 
devised which has certainly novel features. It consists 
of two copper-iron thermostats which are suspended 
in the oven. 
cately pivoted. The free end is connected by linkwork 
to the relay contact which makes or breaks the heating 
circuit. The end of the relay lever contains a number of 
holes, and the connecting link between the levers driven by 
the thermostats and this relay lever can be moved so that 
the temperature at which the contact is made can be varied. 
The article in question illustrates the apparatus, and also 
gives curves of the.results obtained. When working at 
25deg. C., the variation in temperature after the apparatus 
had had a steady run. was not more than half a degree 
between the extremes. When working at about 376deg. C. 
the variation between maximum and minimum was more 
like 1deg. The arrangements for heating the oven con- 
sisted of two coils, one of which provided the bulk: of the 
heat lost in radiation, and tended to keep the oven at 


It was found, 


To avoid this, an automatic regulator was 


The ends of the thermostats are deli- 


Sdeg. or 6deg. below the temperature required. The 
smaller coil to add the remaining 5deg. or 6deg. was con- 
trolled by the thermostats by which the circuit was 


A Cabling Record.—The last West Indian mail brings 
home particulars of an extraordinary record in the matter 
of submarine cabling, which has to be placed to the 
credit of the West India and Panama Company. When 
her Majesty the late Queen passed away at Osborne the 
Greenwich time was 6.45 p.m. which represents in 
Demerara the hour of 2.53 in the afternoon. The cable 
company’s depot was surrounded at that time by а crowd 
of her Majesty's subjects in British Guiana—Europeans, 
imported East Indian labourers, African blacks descended 
from the old slaves, and others—who were all alike 
watching with painful interest the bulletins about the 
Great White Queen. At 3.15 local time, or 7.7 Greenwich 
time, the notice was published that the Queen was dead, 
and the impulsive coloured people burst into tears. Mr. 
R. T. Brown, the West India Company’s secretary in 
London, thus announced the news in our far-away colony, 
the other side of the world, long before the majority of 
Londoners knew that the Queen was dead. More than 
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that, his record feat in 22 minutes outstripped the 
Government communication through the Secretary of 
State for the Colonies, and the local governor, 
whilst putting a flag at half-mast, had to await 
confirmation from the Government before adopting the 
procedure usnal on the death of a sovereign. The more 
the feat is looked into, the more astonishing do the 
achievements of modern science appear. The news was 
conveyed from Osborne to the telegraph office, thence 
under sea to the mainland, thence to one of the Atlantic 
cable companies, and so across the ocean to America. On 
the other side it was sent southwards overland, and put 
once more on a submarine system, this time the West 
India Company's own cable. Their system alone is several 
thousand miles in length, and touches all the chief islands 
of the West Indies, the extreme end of the system being 
Demerara on the mainland. The company had never had 
such momentous news to transmit before in the 30 years 
of their existence, and they proved worthy of the occasion. 


A Large Transformer OContract.—The Westing- 
house Electric and Manufacturing Company, of America, 
have just received what is said to be the largest single 
order for transformers ever given. This order was received 
from the Chambly Manufacturing Company, and is for 
20 transformers each of 2,750 kw. capacity. These trans- 
formers will be of the Westinghouse air-blast type, and 
will weigh approximately 11 tons and stand 9ft. high. Ten 
of the transformers are to be employed to raise from 
2,200 up to 25,000 volts. The frequency is given as 8,000 
alternations, which works out at 133 alternations per 
second. This seems to be very high. The input into the 
transformers is to be two-phase and the output three-phase 
currents, The remaining 10 transformers are for lowering 
the voltage, and will receive three-phase currents from the 
line at 22,000 volts and deliver two-phase currents of 
either 2,400 or 4,800 volte as required. The blowers 
for furnishing the air blast for cooling both the raising 
and lowering transformers are operated by Westinghouse 
type C induction motors. The well-known Westinghouse 
methods of construction are employed in these trans- 
formers, both primary and secondary being divided into 
several flat coils wound with many layers, and few turns 
per layer, each coil being insulated separately. The 
advantages of this construction are that it divides the 
total E.M.F. between the several coils, reducing propor- 
tionately the strain of each individual coil ; also it divides 
the E.M.F. in а single coll between many layers, thus 
reducing the potential between the adjacent layers. The 
regulation of the transformers is also improved, and the 
windings may be connected easily in series or multiple, 
thus giving a wide range of E.M.F. Also in case of 
damage toa coil a substitute may be provided with but 
little trouble, and without sending the transformer to the 
works, The iron and copper used have been so carefully 
prepared that high efficiency, considerably over 98 per cent., 
is to be obtained. It is also claimed by the Westinghouse 
engineers that they have found an iron which will not 
change in hystezesis losses with time. The design of the 
windings of the transformers in order to change the 
current from two-phase to three-phase is that due to the 
inventive skill of Mr. C. F. Scott, of the Westinghouse 
Company. 

Electrically-Driven Refrigerating Plant.—Bofore 
the Liverpool Engineering Society last week Mr. J. Wemyss 
Anderson read a valuable paper, the latter part of which 
refers to the use of electricity for refrigerating machinery. 
The author points out that large quantities of electrical 
power could be used with advantage for driving the whole 
of a refrigerating plant, particularly in small or moderately- 
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sized districts, as a means of bringing up the day load in 
the electrical generating stations. The output from such 
stations is, of course, greatest during the winter months, 
and the hours of large demand extend over a fair portion 
of the day. It so happens that the requirements of 
refrigeration during the same period would be smal), and 
consequently, if the plant were electrically driven, it could 
easily be arranged that it should be stopped during the 
period of maximum demand. On the other hand, the total 
electrical output for ordinary purposes is smallest during 
the summer months, but now we find that the refrigerating 
requirements are large, so that if a generating plant and a 
refrigerating store were running in conjunction, a more 
balanced arrangement it would be hard to imagine. Thus, 
it is not hard to imagine a combination of refuse destructor, 
electrical generating station, and refrigerating plant working 
in conjunction. The quantity of chilled and frozen goods 
eomipg into this country has been and is advancing by leaps 
and bounds, and the question of transport over the sea has 
been answered by fitting up complete refrigerating machines 
and cold chambers on shipboard — as complete in every 
feature and detail as the cold stores on land. With respect 
to transport on land the railway companies provide special 
refrigerator cars. The car is insulated by felt and air spaces, 
and is refrigerated by crushed ice being placed in special 
cans provided. In Liverpool, however, it cannot be said 
that ideal arrangements exist for either icing these cars or 
for loading same with refrigerated produce. However, it 
is not hard to imagine the railway companies and Dock 
Board arranging for the refrigerator cars to run either on 
the top of or in the quay sheds, where the once handling 
would place the goods on the railway—the cars, on the 
way to the dock, being iced in succession from a special 
depót. The paper closed with a reference to the great 
value which might result from the utilisation of liquid air, 
which, in the author’s opinion, is an ideal power. 


Electric Train Lighting —We have several times 
referred to the advantages of using electricity as the 
illuminant on rallway carriages. In a great number of 
instances the passenger merely remembers the advantages 
which the electric light gives him as an illuminant, but 
there is another point in connection with the use of electric 
light on trains which must not be neglected by railway 
engineers when designing new stock. We refer to the 
danger which arises from the use of other means of 
illuminant in the event of a railway accident. The 
experience of the United States in this respect is worthy 
of quoting. In the old days they used stoves for heating, 
with the result that a number of serious accidents were 
made much more costly as regards loss of life by the fact 
that these stoves immediately set light to the débris 
after an accident had occurred. The same result has 
been noticed with cars lighted by gas. When a train 
is smashed up, the gas cylinders, as а rule, 
burst, and in consequence an explosive mixture of 
gas and air surrounds the wreckage. Cases are on 
record where explosions have resulted, greatly increasing 
the damage and loss of life. With olectric lighting, how- 
ever, the dynamo being driven off the car axle, there is no 
possibility of a fire occurring in consequence of a break- 
down. Another most valuable advantage derived from the 
use of this method of car-lighting is that there is no need 
to put the trains into sidings in order to recharge them 
with gas or to trim oll lamps, as the very fact of running 
the trains generates the electricity for lighting. This in 
times of heavy traffic is a most valuable advantage, 
as it renders a train always available night and 
day. Various new means of coupling these dynamos 
to the car axle have been brought forward of recent 
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years, but wo have yet to see a new system which 
is at once so effective and so simple as that adopted 
by the English company who specialise in this matter— 
Messrs. J. Stone and Co. It will be remembered that this 
firm so suspend their dynamo that its weight gives the 
necessary tension to the belt. The suspension is also 
arranged so that the belt will slip when the normal output 
from the machine is exceeded. In this way the dynamo 
give a constant voltage independent of speed, which is an 
essential feature in this work. The cost of upkeep must 
be reasonable in view of the large amount of new stock 
which is equipped by companies having experience with 
this system. 

The Liverpoel Accident.—Tho fatal accident at 
Liverpool caused by telephone wires falling on to the 
trolley wire of the electric tramways has stirred up а good 
deal of discussion amongst all the municipal authorities 
owning electric tramways in England. We gather from 
the reports of these discussions in the town councils that 
in & number of towns indiarubber gloves had before the 
accident been provided on every $ramcar. These, of 
which two pairs are supplied, will enable the conductor and 
driver of the ear to handle any fallen wires with impunity, 
even ff the same are in direct connection with the trolley 
wire. As a precaution, therefore, the provision of these 
indiarubber gloves, and of pliers by which the fallen wires 
can be cut, is good. On the other hand, it is desirable 
that means should be taken to prevent any telegraph 
or telephone wires becoming connected to the 500-volt 
circuit even if they do fall. The best solution of 
this problem is the placing of the wires in question 
underground, ао that there is no possibility of the Liverpool 
conditions being repeated. It will also be remembered 
that at Liverpool earthed guard wires were not provided. 
Instead of these, strips of wood were fixed over the trolley 
wire, in order to support and insulate from it any wires 
which might fall. Until the Board of Trade enquiry has 
been held we cannot say how far these strips of wood were 
defective, but а heavy fall of wet snow would do much to 
lower their insulating properties. The other alternative, 
tbat of using earthed guard wires over the trolley 
wires, is the one more generally adopted, and it 
should give much more protection against accidental 
contacts between a fallen wire and the trolley. In such 
a case, if the fallen wire becomes connected from the 
trolley wire, it is almost sure to be connected at the same 
time to the earthed wire, which will make the circuit 
breaker in the sectional pillar disconnect tho half-mile of 
trolley wire affected. We notice that Mr. J. H. Rider, the 
electrical engineer to the London County Council, and late 
engineer to the Plymouth Corporation, has written to the 
chairman of the Tramways Committee of the latter town. 
In this letter he expresses his opinion that the proper 
thing for the Council to do is to prohibit the crossing of 
public streets by telephone wires unless (1) all wires crossing 
any street be made to do so at one place and at one place 
only ; (2) the number of wires fastened to эпу one support 
(post or chimney) be limited ; (3) a strong wire netting, or 
laced-wire support, be fixed immediately under the tele- 
phone wire crossing во as to catch any wire before it can 
come near the trolley wire, or the telephone wires be insa- 
lated and made up into the form of a cable, and carried 
by strong steel wire supports, also insulated. The guard 
wires over the trolley wires could then be taken down, and 
another source of danger removed. The Councils should 
insist on the Telephone Company putting their wires 
underground. 

Insulated Returns.—At the meeting of the South 
Metropolitan Gas Company held last week, Mr. George 


Livesey referred to the damage which he considered was 
likely to be caused to gas and water mains by the multipli- 
cation of electric tramways and railways in the Metropolis. 
He said he had been shown a circular issned by the London 
Chamber of Commerce in reference to this question. In 
this circular attention was drawn to a clause which the 
Wrexham Water Company were trying to got inserted in 
the Wrexham Tramways Bill. This clause would read as 
follows: “ Notwithstanding anything contained in the 
Wrexham District Tramways Act, 1873, or the Wrexham 
District Tramways Order, 1899, the promoters shall be 
liable for any loss or damage to the water mains or pipes 
of the Wrexham Waterworks Company resulting from 
fusion or electrolytic action caused by any currents gene- 
rated or used for the purposes of electric traction on any of 
the tramways authorised by the said Act or order.” In the 
circular it was stated that the prejudicial offect of this and 
ite far-reaching consequences on the electric traction industry 
would be seen at once, and it went on to say that it was 
most desirable that no promoter should give way on the 
point, or agree to any modification of the Joint Committee 
clauses, and that arrangements were being made to fight 
а test case during the ensuing session in the general 
interests of the electric industry. Mr. Livesey objected 
to the Chamber of Commerce taking up the cudgels on 
behalf of one industry. That electric traction people 
should be at liberty to let their waste current escape, to 
the damage of other people's property and to the danger 
of the public, was a doctrine to which he could not sub- 
scribe. He added that the gas and water companies of 
London intended to oppose the Bills of all such electric 
undertakings until they got the only protection which was 
really worth having—namely, insulated return conductors. 
The secretary of the London Chamber of Commerce has 
sent us а eopy of the circular complained of, which when read 
as a whole shows that Mr. Livesey’s limited quotations are 
hardly fair to that body. The clauses which are usually 
inserted in Electric Tramway Bills to protect gas and water 
companies were settled in 1893 after a committee of both 
Houses of Parliament had heard evidence on the subject 
of electrolysis to underground pipes due to tramway 
currente, One section of these clauses reads thus: The 
tramway company shall take all reasonable precautions in 


constructing, placing, and maintaining their electric lines 


and circuits and other works of all descriptions, and also 
in working the undertaking во as not injuriously to affect 
by fusion or electrolytic action any gas or water pipes or 
other metallic pipes, structares, or substances, or to inter- 
fere with the working of any wire, line, or apparatus used 
for the purpose of transmitting electric power, or of tele- 
graphic, telephonic, or electric signalling communication, 
or the currents in such wire, line, or apparatus.” Another 
clause makes the tramway company responsible for the 
dne observance of regulations made by. the Board of 
Trade. We think the Electrical Trades’ Section of the 
Chamber of Commerce is quite right in trying to prevent 
individual promoters giving away the advantage of Board 
of Trade control and placing themselves in the hands of 
rivals. If the Wrexham clause were generally accepted, 
there is little doubt but that the tramway companies would 
be called upon to make good damage which they may not 
have been responsible for. The secretary of the Chamber 
of Commerce adda, in a letter to us, that so far from the 
chamber being only willing to take up the cudgels on 
behalf of one particular industry," 16 may be pointed out 
that if the gas and water companies wished to utillse the 
machinery of the chamber in the same way as its electrical 
section has done similar facilities would be afforded to 
them, as the organisation of the chamber expressly provides 
for the furtherance of sectional interests when desired. 
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FULHAM COMBINED ELECTRICITY AND REFUSE DESTRUCTOR WORKS. 


Mr. Russell Forrester Ferguson, borough electrical engineer, 
was born in the city of Glasgow, and was educated ab the academy 
there. He served his apprenticeship with Mr. William Young, of 
Ardrossan, Ayrshire, after which he sailed as ап engineer, and was 
latterly a chief engineer of the River Steam Navigation Company, 
India, On returning home, Mr. Ferguson took up electrical work, 
and studied under Prof. Jamieson, of the West of Scotland Train- 
ing СоПеве, Glasgow, holding at the same time the position of 
chief draughteman to Messrs. Muir, Mavor, and Coulson, Glasgow. 


In 1891 Mr. Ferguson was appointed first engineer to the Brighton 
Corporation electricity works; then in 1892 as construction engi- 
neer to the City of London Hleotrie Lighting Company's large 
station at Bankside, which position he held till 1896, when he 
was appointed temporary resident engineer during the con- 
struction of the Shoreditch combined electricity and refuse 
destructor scheme, and was afterwards engaged as guarantee 
engineer for Messre. Manlove, Alliott, and Co., Limited, 
EOM who were contractors for the refuse destructor. In 
1898 Mr. Ferguson was appointed clerk of works for the borough 
of Fulham combined electricity and refuse destructor works, and 
takes the position of chief engineer and manager when the works 
are handed over by the contractors. 

The borough of Fulham has marked the dawn of the 
new century by the inauguration of a combined refuse 
destructor, electricity supply, and disinfector scheme, the 
whole presenting several novel and interesting features 
whieh will be more particularly described in the account 
Which, through the courtesy of the consulting engineer and 
the contractors, we are privileged to give. 

Considerable discussion has taken place from time to 
time at Fulham on electrical matters, but no very definite 
step was taken to provide an installation until May, 1895, 
when а committee was appointed on the motion of Mr. 
W. R. Sayer, а veteran member of the Vestry, to consider 
the desirability of obtaining electric lighting powers with 
the idea of erecting electricity works in conjunction with a 
refuse destructor. Mr. Tom Green, the leader of the 
Moderate party, was elected chairman of the committee, 
and devoted much time and attention to the duties of his 
position, which he held with conspicuous success till the 
vicissitudes of party warfare and the birth of the new 
Fulham Boroügh Couneil necessitated the appointment of 
a new chairman in the autumn of 1900. Mr. Timothy 
Davies was then elected to this important position, which 
he still holds. 

In the autumn of 1895 the committee resolved to obtain 
expert advice on the whole subject, and Mr. F. Н. Medhurst 
was appointed to report on the subject generally. The 
recommendations contained in hia report were, briefly, that 
a combined scheme consisting of a refuse destructor, elec- 
tric lighting works, and a disinfector would be a commercial 
success, and that an initial installation should be put down 
on the high-pressure alternating system to supply some 
15,000 8-c.p. lamps. The Vestry therefore decided to apply 
for an electric lighting order, which was obtained in the 
summer of 1897, and soon afterwards а deputation visited 


' 


various towns with the object of pra bee the Мыса 
to the desirability of the proposed combined scheme. The 
result of these investigations was that in April, 1898, Mr. 
Medhurst was instructed to prepare the necessary plans 
and specifications for а combined scheme, to be erected on 
an excellent riverside site which the Vestry had with com- 
mendable foresight acquired a year or so previously. 

In view of the growing demand throughout the eountry 
tor electric light and power, it was considered desirable to 
increase the capacity of the station beyond that originally 
proposed, and a plant capable of supplying a total of 
30,000 8-c.p. lamps connected to the mains, exclusive of 
spare plant, has therefore been installed. The capital 
outlay amounts to over £100,000, and the contracts entered 
into are as follows: 

Buildi mprising destructor-hou engine- 
offices, and sreneformer chamber у also 8 small building 
for public disinfecting purposes, F. G. Minter, Weat- 


Winne kee sm Rd perce Ben 66 ДАНСАН . £22,970 
Refuse destructor, steam-raising plant, inclined roadway, 
and chimney shaft, Horsfall Destructor Company..... ... 16,760 


Generating plant, including steam-pipes, condensing plant, 
moins, еёс., amd apparatus for the above-mentioned 
disinfector building, General Electric Company, Limited, 
of London and Manchester 46,000 


Additional contracts for the supply of coal-handling plant 
and meters, wellsinking, extra foundations, and engineering 
expenses increase the total to £108,000. 

SITE. 

The generating station is situated on a well-adapted site 
in the Townmead-road, having an area of about four acres 
and a frontage to the Thames of 370ft., protected by a 
massive quay wall The present works cover but a small 
portion of the aite, and there is, therefore, ample space for 
the extensions which will no doubt be necessary at no 
distant date. 
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BUILDINGS. 


The general arrangement of the buildings will be seen 
in Fig. 1. Substantial construction and due provision for 
light and ventilatiom have been aimed at with considerable 
success. Externally they are of red brick with relleving 
bands of white Suffolk brick. The boiler and engine 
rooms stend parallel to each other and at right angles to 
the river, the offices standing between the end of the 
engine-room and the river-wall The offices, therefore, 
face the river. They are of a particularly commodious 
nature, and comprise the following apartments on the first 
floor: resident engineer's office, assistant engineer’s office, 
chief elerk's office, general office, attendants’ room, a lava- 
tory and bathroom. There is also a testing-room on the 
first floor of this block, and on the ground floor there are 
stores, a meter-testing room, workshops for light work aud 
repaire, the water-softening and DE room with the 
well-pump driving gear. Beneath this block of offices is 
also the pump-room ; both these latter rooms being reached 
from the engine-room. Access may be had to the offices 
both from the general entrance outside and from the 
engine-room, destructor-house, etc. In addition, a corridor 
leads direct from the offices to the switchboard gallery, 
and a window in the assistant engineer’s office affords a 
complete view of the engine-room. An exterior view of 
the main buildings taken from the office corner is shown 
in Fig. 2. EE 

DESTRUOTOR-HOUSE AND STEAM-RAISING PLANT. 


The destructor and boiler house is a lofty building, 
bft. high to the springing of the roof, 137ft. in length, 
and 87ft. wide. It contains 12 destructor cells with room 
for an additional four cells. The present cells are arranged 
in two groups of six each on either side of six Babcock and 
Wilcox boilers, as shown in Fig. 1, and are capable of 
efficiently destroying 120 tons of refuse in 24 hours. Over 
the boiler firing floor, апа extending from end $o end of the 
building, is the tipping floor to which the carts are brought 
for the purpose of discharging their loads on to the tops of 
the groups of cells where the refase is fed into the furnaces. 
The tipping floor is arranged to allow of the storage of а 
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considerable quantity of refuse, so that the working of the 
plant may be continued without interruption. Access to 
the tipping floor is obtained by means of an inclined road- 
way having a gradient of about 1 in 14,at the foot of 


mentioned above, the refuse itself closing the openings 
when the operation of charging is complete, and thus 
obviating the necessity for doors on the tops of the 
furnaces. Each furnace is provided with a sloping fire- 
which there is a weighbridge and house where an account | brick hearth, on which the refuse rests before being drawn 
will be kept of the weight of refuse brought in. forward from below on to the grate bars. Thefgrate, bars 
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FIG. 1.—General Arrangement of Buildings and Plant, Fulham. 


The destructor furnaces are of the standard Horsfall| have fine spaces between them, and are made all in one 
type each having a grate area of 30 square feet. The length, ao that there is no obstruction, to the clinkering 
boilers are of the Babcock and Wilcox water-tube pattern, | tools in traversing the length of the bars. The furnace 
each having a heating surface of 1,284 square feet, and | crown is composed of special fire-resisting blocks, specially 
each provided with Vicars mechanical stokers eleetrically | mixed and burned, capable of standing not only high 
driven by a motor, the destructor gases being led into each | temperatures, but rapid changes of temperature. At 
of the boilers by means of an opening behind the bridge, the sides of the furnaces, and extending about Bin. above 


v artt. Figs т -— ЖУ у" 
«>ч ites 23 
I - 


FIG. 2, —Exterlor View of Main Bulldinge, Fulham. 


the flue to this opening being provided with a suitable 
damper so that the boiler may be heated at will from the 
destructor or be fed with coal. Provision has also been 
made for firing the boilers by hand in the event of inter- 
ruption in the working of the mechanical stokers, and 
forced draught has been applied to each boiler. The 
refuse is fed into the destructor furnaces through charging 
openings on the tops of the blocks of the cells, as 


the grate bars, are cast-iron side boxes, through which 
the whole of the air for combustion is passed. These 
boxes serve the double purpose of heating the air for 
combustion, and at the same time protecting the sides 
of the furnaces from the undermining action which 
takes place with brick sides owing to the clinker 
‘adhering thereto and аш rapid deterioration. Each 
of these side boxes is provided with a valve controlled from 
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the front of the furnaces, and openings for the delivery of 
the mixed air and steam forming the blast into the ashpit 
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FEEDING HOLE 


force. Oleaning doors are provided for the removal of the 
dust at any time without stopping the furnaces. 
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underneath the grate bars. The air for the blast is drawn 
from above the charging decks of the furnaces, through 
large hoods, by means of powerful steam. blasts, and thus 
ventilation of the upper part of the destructor-house is 
assisted, and any smells arising from the refuse on the 
decks are partially drawn cff and passed into the furnaces. 
The steam trumpete by which the blast is promoted are 
of special construction, the principal feature being the 
adoption of the Horsfall flat steam jet apparatus, which 
gives the maximum of blast with the minimum of steam 
used. The blasts force the air into longitudinal 
air passages (Fig. 3) extending under the furnaces, 
and communicating by means of the valves above 
described with the side air-boxes of the furnaces. There 
is a single outlet for the products of combustion from 
each furnace placed in the crown of the arch at the 
front of the furnaces in such a manner as to draw off 
the escaping gases over the hottest part of the fire, thus 
cremating them before og & leave the furnaces. The 
unburnt gases which have been given off by the refuse 
drying at the back of the furnace are thus subjected to a 
temperature of from 1,800deg. to 2,000deg. F. before passing 
away to the flues. The exhaust openings from the furnaces 
lead into flues, which in turn open into а main flue which 
runs the whole length of both blocks of cells and the 
battery of boilers between them, the flue being on ground 
level under the blocks of cells, but below ground level 
under the boilers. The furnaces are provided with massive 
steel buckstays and tiebolts and with cast-iron cleaning 
and clinker doors, the latter being lined with firebrick. 
The clinker doors are of the balanced type, and are so 
arranged as to open the whole width of the furnaces at 
once. Branch flues with dampers are provided from the 
main flue to lead the gases into the furnaces of the boilers, 
and also by-pass flues, by means of which the hot gases can 
be led past the boilers to the chimney. The dampers in the 
hottest parts of these latter are swivel dampers of a special 
design, being kept cool by means of water circulation. 

The boilers are constructed for a pressure of 160lb. per 
square inch, and no difficulty is found in maintaining this 
ressure by means of the hot gases brought from the 
urnaces untll the demand for steam becomes too heavy. 
The clinker is drawn from the furnaces into iron skips 
carried on an overhead railway, by which it is conveyed to 
the wharf alongside the river. Two Green's economiaers, 
each having a menit, аш of 1,920 square feet, are 
erected between the boilers and а dust-catcher near the 
ehimney, a by-pass being provided to carry the gases to 
the dust-catcher direct when desired. 

The dust-catcher is a large cireular brick chamber lined 
with firebrick, with a domed roof of the same materials. 
The structure is strengthened by massive iron rings and 


buckstays, and is so constructed as to cause the gases to | an internal diameter of 8ft. 
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FIG, 3. —Sectlon through Horsfall Back-to-Back Refuse Destructor, Fulham, 


The chimney, which was also built by the Horsfall 
Destructor Company, Limited, has a height of 100ft. and 
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FIG. 4.—8ection of Well Bore; Fulham. 


It is octagonal in form, and 


swirl round rapidly within it in such a way as to throw oft | is lined throughout with firebrick. The engineer estimates 
the dust, which they carry along with them by centrifagal | the amount of refuse that will be passed through the 
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destructor per m at 40,000 tons approximately, and 
places ita calorific value at one-twentleth that of good steam 
coal, The Borough Council, therefore, expects to save the 
cost of 2,000 tons ef coal per annum. 


PIPEWORK. 


The system of steam-pipes consists of а Oln. diameter 
ring main, with a branch to each steam alternator, and an 
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Careful attention has been given to the supply of water 
for boiler feed and condensing purposes. River water is 
used for the latter, bat it was not considered suitable for 
boiler feed purposes. An artesian well, sunk to a depth of 
500ft. with successful resulte, will supply all water required 
for the boilers, there being a supply from the town mains 
in addition as а stand-by. The well bore (a section of 
which is shown in Fig. 4) is uniform throughout, with а 
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Ета, 5.—Plan of Water-Softening Plant, Fulham. 


auxiliary ring main of 5110, diameter, which supplies the 
three exciter engines and feed pumps. The steam-pipes 
are of lap-welded steel, with mild-steel flanges, ad aro 
suppo on roller bearers. Ample provision has been 
made for expansion by the adoption of copper bends, and 
the range is drained by means of six separators of Holden 
and Brooke’s manufacture, which are connected to steam- 
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traps discharging to the feed-water tank, the traps being 
fitted with three-way cocks and by-passes to allow of inspec- 
tion. The main exhaust pipe is of cast iron 24in. in 
diameter. The exhaust steam from the exciter engines is 
taken by cast-iron pipes, 6in. in diameter, to a Royle’s 
feed-water heater situated in the pump-room, to which the 
exhaust from the feed pumps is also led, the heater being 

with a by- to allow the engines to exhaust 


direst to the atmosphere when required. 


Lo = eine rg, nS 
та. 6.—Side Elevation of Water-Softening Plant, Fulham. 


diameter of 9}in., and is lined with steel tubes to a depth 
of some 300ft. It was sunk by Messrs. A. C. Potter and 
Co, of 1, Leadenhall-street, EC., who carried out the 
work under.a separate contract placed with them. The 
pump barrel ів 7$1п. diameter, and is placed at a depth of 
165ft. from the surface with 30{t. of suction pipe, the still- 
water level being 104ft. from the surface. 


REGULATING 


VALVES i} 
Э, 


. wn 


The pump is driven through spur gearing by а 14-b.h.p. 
motor. The water, whether taken from the well or town 
mains, will be softened by apparatus described later, and 
led to an underground reservoir in connection therewith, 
having a capacity of 35,000 gallons, whence it flows by 
gravity to the feed tank in the pump-room There is also 
a direct connection between the town mains and (оед 
tank to meet emergencies. Two vertical Weir pumpe are 
installed for boiler feed purposes, each pump being 
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capable of delivering 4,000 gallons an hour. A duplicate 
system of feed pipes has been arranged, the water passin 
in one case through the feed-water heater mention 
above and the two economisers in parallel, or through 
the economisers alone, and in the other case direct to 
the boilers. The feed pipes are of wrought iron, 3jin. 


F16. 7.—Disposition of Ingine- Room Plant and Water-Softening Apparatus, Fulham. 
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diameter, with heavy cast flanges and copper bends to 
the boilers. The drain-pipe system appears to have been 
well thought out, but calls for no special mention. 
Het ges в valves аг е; throughout the steam and 

pipe systems, and the pipes and flanges are lagged 
with coverings of seetional magnesia. * 


WATER-SOFTENING PROCESS. 

The water-softening plant above referred to treats the 
water by Clark's process carried out on the “Atkins” 
System, named after the inventor, Mr. W. G. Atkins, 
whereby а certain quantity of caustic lime is added to the 
water, mixed with it, run into large tanks, where the chalk 
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FIG. 8.— Section through Ingine-Room and Water-Softening Room, Fulham. 
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is precipitated, and finally filtered. The plant is capable 
of dealing with 8,000 to 10,000 gallons of water per hour. 
A plan and elevation of its arrangement are shown respec- 
tively in Figs. 5 and 6. The guarantee requires that any 
intelligent workman can operate the plant, and that water 
with 15 or less degrees of hardness must be softened so 
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that the hardness is reduced to less than one-half grain of | A jet of water is admitted at the bottom of this cylinder, 
carbonate of lime per gallon if required. The plant con- and passes out at the top as a saturated solution of lime- 
sists of the following parte: (1) а lime slaking, straining, | water. It is then conducted to the “ mixer,” where it is 
and storing machine; (2) a cylinder in which lime-water joined by the hard water. There are two lally 
is formed, and therefore termed the lime-water cylinder; constructed regulating valves by which any des quan- 
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Fia. 9.—General View of Ingine- Room, showing High-Pressure Cylinder and Valve Gear of Musgrave Engine in Foreground, Fulham. 


(3) а “ mixer," being a shallow trough fitted with baffle , tity of hard water and the correct proportion of lime- 
plates; (4) a cistern in which the actual softening takes | water can be adjusted, and both supplies can be turned 
lace ; (5) a filter. The method of working is as follows: | оп or off without interfering with the other. Whilst 

elime is delivered direct into а hopper, which forms | flowing through the mixer, the lime-water and hard water 
part of the lime-slaking machine. The machine is set in | mix e in a few seconds, and the water is 
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FId. 10.—Elevations and Section of 800-kw. Two-Phase Generator, Fulham. 
motion, and in a few hours sufficient lime to last three | delivered iato the softening cistern, which is always full, 
weeks is automatically reduced to the form of “cream of | and where water is always flowing through. It is during 
lime," and stored in a mill under the hopper. This mill | this period that the actual softening takes place, which 
is fitted with stirring arms and a self-cleaning strainer. | ma described thus: Chalk is dissolved in water by 
About once a day the “cream of lime” is stirred, and | carbonic acid gas; this is termed bicarbonate of lime. 
a certain quantity pumped into the lime-water cylinder. | When caustic or quicklime is added to such water, the gas 
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releases the chalk, which, together with the limo, is precipi- 
tated. It should be carefally noted—for it is a point on 
which misapprehension existe—that so long as the chalk is 
in solution it hardens the water, but as soon as it is 
recipitated, or in suspension, it has no hardening effect. 
e water is now soft, but excessively turbid owing to the 
deposit. This may be allowed to subside, or be removed by 
filtration much more quickly. The important point is that 
the softening or precipitation of the chalk is a strictly 
chemical action, whereas the removal of the precipitate, 
whether by subsidence or filtration, is entirely mechanical, 
and has no power whatever to soften the water. The filter 
consists of a series of hollow discs covered with cotton 
filter cloth. The discs are secured to a hollow centre tube, 
and the tube and discs mounted in a cistern. The water is 
admitted to the cistern, filters through the cloth, leaving 
the deposit on the outside, passes inside the hollow discs 
to the centre tube, and is delivered outside the cistern. 
When cleaning is necessary—usually once a day—the discs 
and tube are revolved by means of gearing provided for 
this purpose, jets of water play on the discs, and the 
deposit which has been arrested is washed off in a few 
minutes, passes down a waste-pipe, and filtering can be 


eompound condensing engine. The engines are of the 
slow-apeed Corliss type, made by Messrs. J. Musgrave 
and Sons, Limited, of Bolton, and each is capable of giving 
450 b.h.p. when supplied with steam at a pressure of 1501, 
per square inch at the engine stop valve and a vacuum of 
24in.of mercury in the exhaust pipe. The governor is capable 
of controlling the speed of the engine within 3 per cent. from 
no load to full load, and is provided with means of adjust- 
ment to vary the “ite 5 per cent. about the mean speed 
whilst running. There is a continuous and automatic 
system of lubrication, with the requisite draining arrange- 
ments for waste oil fitted to all wor parts. The pistons 
are fitted with Buckley’s patent The cylinders 
are non-jacketed. The high-pressure cylinders are 17in. 
diameter and the low-pressure cylinders are 33in., and 
have a stroke of 3ft. 6in. The high-pressure cylinders are 
fitted with Corliss valves and Musgrave's patent automatic 
cut-off motion, connected direct to the governor (see Fig. 9), 
thereby dispensing with an equilibrium throttle valve, and 
giving greater regularity in the speed of the engine. The 

ow-pressure cylinders also have Corliss valves. The 
cylinders are lagged with planished steel and fitted with 
Crompton’s patent metallic packings. 


Fic, 11.— View of 300-kw. Two-Phase Generator, Fulham. 


resumed. The advantages claimed by this system of 
filtering are that the filtering medium is cheap, it is 
arranged vertically, and takes up little room, and is readily 
cleaned by mechanical means. 


ENGINE-ROOM PLANT. 


The engine-room, which is 110ft. long, 42ft. wide, and 
50%. in height to the springing of the roof, is well adapted 
for the machinery it contains. The walls are entirely faced 
with white glazed bricks, relieved by bands and string- 
courses of salt glazed bricks. The floor is paved with 
moaaic work, with hand-laid borders. A special feature of 
the room is the absence of all pipework, which is arranged 
under the floor level. The general arrangement of the 
engine-room plant is shown in Figs. 7 and 8. A gallery 
runs round two sides of the room, and carries the main 
switchboards and a switchboard attendant’s office. Space 
is left at one end of the room for an extension engine 
and dynamo. Two entrances to the destructor-house 
are provided from the engine-room, one from the gallery 
and one from the floor, and these are carefully protected 
by double doors and glazed screens with the object 
of keeping out dust. The steam alternators are three 
in number, each set containing a two-phase generator 
of the flywheel type, coupled direct to a horizontal 


The three two-phase generators were constructed by the 
General Electric Company, Limited, at their Manchester 
works. Each generator is capable of giving a normal 
output of 500 kw., each of the two seta of coils being 
capable of giving 150 kw. at all E M.F.s from 2,800 to 
5,000 volts at the terminals of the machines. The machines 
will also give an overload of 330 kw. continuously for two 
hours. e speed is 03:7 revolutions per minute, and the 
frequency 50 cycles per second. Two elevations and a section 
of one of these 200-kw. generators are given in Fig. 10. 
The energy stored in the flywheel when running at its 
normal speed is 1,800,000 foot-pounds. The field-magnet 
poles with their windings are fixed on the periphery 
of the flywheel The poles are laminated, riveted 
together, and fixed to the flywheel rim by means of 
steel wedges, the latter being securely fastened to 
the flywheel by strong bolts passing through its rim. 
There are 64 laminated poles on each flywheel, wound 
with round copper wire, the exciting current being brought 
to them through two slip rings. The diameter over the 
poles is about 14ft. The necessary current for exciting 
the field coils is obtained from the continuous-current 
dynamos driven by high-speed engines mentioned below. 
On the inner circumference of the stationary armature are 


spaced 256 slots which carry the copper windings. These 
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windings are arranged to form two olreuits, one for each 


phase. The windings of the one circuit have straight ends, 
whilst those for the other circult have bent ends, as is the 
usual practice. The insulation between the coils and the 
iron frame is efficiently effected by mica tubes, tbe coils 
being fastened securely in the slots by means of strong 
fibre wedges. The general appearance of one of the 
300-kw. generators is seen in Fig. 11. The four ends of 
the two series of windings are brought out to terminals, 
from which the current is carried to the switchboard for 
distribution to the various circuita. 

There are three continuous-current dynamos (Fig. 12), 
which were also made by the General Electric Company, 
Limited, for exciting and other purposes. Esch is capable 
of giving ап output of 600 amperes at 100 to 110 volts 
at & speed of 460 revolutions per minute, and each is 
direct coupled on one bedplate to a high-speed enclosed 
type compound engine of Messrs. Musgrave’s make. They 
supply not only the necessary current for exciting the 
field-magnet circuits of the three large generators, but 
also the various electric motors which are used for driving 
the condensing plant, economisers, and stokers. They 
also supply the necessary power for lighting the buildings 
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of mercury when dealing with 10, 000lb. of steam per 
hour. The condensers are supplied with water from a 
large tank placed on the roof of the pump-room, kept 
filled by three motor-driven centrifugal pamps of 18 b.h.p. 
each, running at 1,200 revolutions per minute, the motors 
being the General Electric Company, Limited, standard 
make. These pumps are placed in the pump-room, and are 
each capable of delivering 33,000 gallons of water per 
hour through a total lift of 48ft. at low tide. The supply 
pipe to the condensers is 14in. in diameter, and is carried 
on brackets fixed to the wall of the destructor house, with 
Qin. diameter branches to each condenser. The water 
returns to the river through cast-iron pipes discharging 
over a concrete apron on the foreshore. Fhe condensing 
water is drawn from a closed sump made of piles on the 
foreshore, but as water could not be obtained from 
this sump at all states of the tide a line of 24in. 
cast-iron pipes was run out into the river for a dis- 
tance of 170ft. These pipes have spherical joints to 
allow of some slight play, and terminate in a 
cast-iron sump, which is always submerged. In order 
to clean the second sump and line of pipes of the 
river mud which is expected to collect in it, arrangements 
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FIG. 12.—Continuous- Current Plant, Fulham. 


and inclined roadway by arc and incandescent lamps. 
Either of the three dynamos are, of course, far more than 
capable of supplying the current required for the three 
generators. The d os are shunt-wound, having four 
poles with east-steel yokes, whilst the armatures are of the 
slotted type with former-wound coils placed in the slots. 
The commutator Is built up of hard-drawn copper, fitted 
` with carbon brushes, and conforms to the usual specifi- 
cation as to temperature and fixed position of brushes. 
Three of Ferranti's latest-type rectifiers are placed in one 
corner of the room, with provision for a fourth, for sapply- 
ing the public lighting circuits. The switchboard in con- 
nectéon with these is fixed on the wall beside the rectifiers ; 
16 is arranged for three circuits, any one of which can be 
fed from any one of the rectifiers. A 15-ton overhead 
crane traverses the room from end to end. 


CoNDENSING PLANT. 


The three steam alternators are fitted with Korting 


ejector condensers, placed y above the engine-room 
floor-levol and partly in the pipe trench. A branch is run 
from each condenser to the main exhaust pipe, in 
which is fixed a Blake and Knowles automatic exhaust 
valve to enable the steam to reach the atmo- 
sphere in case of any failure of the condensing plant. 
Each condeneer is required to give a vacuum of 24in. 


have been made for discharging the contenta of the over- 
head tank already referred to into the pipes when required. 
It is anticipated that the powerful flush that will thus be 
obtained will have the desired effect. 

MAIN SWITCHBOARDS. 

The switchboard for controlling the distributing circuits 
and alternators is fixed on a mir es 1016. above the floor 
level, so as to enable the engineer-in-charge to have a full 
view of the machinery in operation below. The board, 
which is of the Ferranti type, is divided into 15 panels, 
six of which are allotted to the generators, six to the 
feeders, two for the rectifiors, and one for a testing 
circuit. Each generator panel contains one ampere-meter, 
one main switch for connecting and disconnecting the 
machine to the bus bars and the necessary safety fuses. 
The circuit panels are fitted in a similar manner, and the 
whole are of enamelled slate. The usual synchronising 
voltmeters, transformer, etc., are provided, and also a plag 
board, so that any section of the bus bars and corresponding 
panel or cable connections can be connected up to a testing 
circuit leading to the testing.room. Plugs are used for 
isolating the various sections. In the office on the switch- 
board gallery are a recording voltmeter for continuously 
recording the pressure across the bus bars, and six recording 
wattmeters p in the earthed connecting cables to the 
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alternators, so that the outpute of both phases of the alter- 
nators may be continuously recorded. A pilot voltmeter 
on the main board also indicates the pressure on the 
network at all times. A section through one of the 
Ferranti switchboard panels is shown in Fig. 13. The 
low-pressure board, also on the gallery, Is provided with 
the usual instruments, switches, and shunt regulators for 
the three 60-kw. d os above mentioned, and also 
awitehes and fuses for controlling the various motors in the 
and the lighting of the station. All the principal 


run beneath the floor level and made with rubber-insulated 
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pressure is reduced from 2,800 volts to 200 volts by static 
transformers, two-wire distributors radiating from the sub- 
stations, the two phases being run—the one down one side 
of the streets, the second down the other side. The two 
phases will, therefore, be available everywhere where 
energy is required for motors. In addition to the above, 
two circuits of single cable run through the principal 
streeta for public arc lighting, which is described later on. 
Spare ducts have been provided liberally for future exten- 
sions. Fig. 14 will give а good idea of the extent of the 
distributing network of mains, besides showing the relative 
position of the generating station thereto. 
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FIG, 18 —Section through Ferranti Switchboard Panel, Fulham. 


and, in the case of the high-pressure cables, lead-covered 
cables. 
MAINS. 

The cables for public and private lighting purposes were 
supplied by the British Insulated Wire Company, Limited, 
and are concentric, lead covered, yarned outside, and com- 
pounded. They are drawn into Doulton condulta under 
the footpaths, and into cast-iron pipes where under road- 
ways. At road crossings, however, wrought-iron pipes 
embedded in concrete have been used, special reducing 
pieces of Doulton ware being employed for gradually 
changing the shape of the ducta from the square 
form of the Doulton conduit to the round form of the 
iron pipes. High-pressure feeders for both phases run 
from the generating station to the sub-stations where the 
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FIG. 14.— Мар of Distributing Mains, showing Position of Generating Station, Fulham. 


SUB-STATIONS. 

There are at present five sub-stations, each of which 
contains two 50-kw. transformers, one for each phase. The 
high-pressure windings of theae transformers are connected 
up to the feeders through quick-break fly-off switches and 
fuses, while the low-pressure sides are connected up to the 
distributors through removable spring contact fuses. The 
switching arrangements, as well as the transformers, are 
placed ia watertight cases, all ironwork is earthed, and a 
Cardew earthing device fitted to each transformer. Due 
provision has been made for ventilating the sub-stations, 
which are lighted with incandescent lamps supplied off the 
low-pressure bars in the switchboxes. The chambers are 
all lined throughout with white glazed bricke. With the 
exception of the refuse deatructors and Babcock-Wiloox 


THE ELECTRICAL ENGINEER, FEBRUARY 22, 1901. 267 


boilers (which were supplied under the Horsfall Company's 
contract) the General! Electric Company, Limited, as 
contractors, have been responsible for the whole of the 
machinery and plant so far described. 

PUBLIC LIGHTING. 

The public lighting consists of 86 arc lamps carried on 
poste of ornamental design, bearing the borough arms, and 
run in two circuita of about half the number on each. The 
lamps are 12-ampere, 52-hour, double-carbon lamps of the 
General Electric Company, Limited, standard type, fixed 
about 25ft. from the ground. Brackets are also provided 
on each post for two 320. p. incandescent lamps, which are 
automa wg i on when the arc lamps are switched 
off or fail. e well-kuown Edmunds’s switch is employed 
for this purpose, ard is fixed in the base of each lamp-post. 
This switch, it may be mentioned, has recently best 
redesigned and improved. The lamps are supplied with 
eurrent through the rectifiers at the generating station, and 
the two eircults have been so arranged that in the event of one 
circuit falling the street-lighting would only be reduced by 
one-half, and no district would be placed in darkness. On 
the map of the distributing mains (Fig. 14) the positions 
of the arc lamps on the two circuits are distinguished by 


white and black circles, while black squares mark the 


positions of the sub-stations. 
PRIVATE LIGHTING. 

Private consumers will be supplied at a pressure of 
200 volts, while for motors both a single-phase and a two- 
phase supply will be at hand. The charge for lighting 
purposes is 5d. а unit, and for motive power 24d. a unit 
during the hours of daylight. No meter rent will be 
charged. No free-wiring contract has been entered into, 
but it is satisfactory to note that the number of applica- 
tions for б Агай amount toan equivalent of some 
10,000 8-c.p. lamps. 

STATION LiGHTING. 

With the exception of the offices, the cables are carried 
in watertight “Simplex” steel conduite. There are six 
distribution boards, to which the current is transmitted 
from the works’ lighting board, which is placed under the 
switchboard gallery in the engineroom. The inclined 
roadway and destructor house are lighted by eight 
12-ampere are lamps, four similar lamps being suspended 
from swivelling brackets of handsome design, two on either 
side of the engine-room. There is also a large number of 
incandescent lampe, and wall plugs have been provided at 
all points where hand-lamps will be required for inspecting 
and cleaning purposes. 

E Coar-HANDLING PLANT. 

Coal will be brought to the station by water, and will 
be raised from the lighters alongeide the quay by a steam 
crane fitted with a Hone’s patent grab. It will then be 
dropped into an Ingrey weighing machine, which automati- 


SECTION COAL ELEVATOR 
. Fia. 15. 


cally weighs, recorde, and discharges the loads, and adds 
up the successive quantities passing through the machine. 
After being discharged from the shoot of the weighing 
machine, the coal is conveyed to the top of the bunker 
by an electrically-driven elevator (a section of which is 
shown in Fig. 15), whence it is deposited in different parts 
of the bunker through shoots. 
OPENING CEREMONY. 

The formal ceremony of switching on the electric light 
in Fulham was performed by the Mayoress (Mrs. Cornwall) 
yesterday afternoon, when a large number of guests were 
present by invitation. Throughout the proceedings were 
eminently successful, anc, we trust, will mark the 
inauguration of a successful undertaking. 


LONDON COUNTY COUNCIL CONDUIT TRAMWAYS. 


In further reference to the inspection last week of the 
short length of conduit line such as the London County 
Council propose to adopt for their tramways, we are now 
able to give sections of this conduit, and have thought it 
well at the same time to reproduce some typical sections 
of other conduits which have been constructed elsewhere. 
This will enable our readers to compare the details between 
the various systems, and to see in what respect the conduit 
of the London County Council will differ from these other 
conduits which have been worked with more or less success 
up to the present time. In Figs. 1, 2, and 3 we give typical 
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SECTION THROUGH YOKE 
FIG8. 1, 2, AND 8.—Sections of the L. C. C. Conduit. 


sections through the track and conduit as proposed: to be 
laid by the London County Council under the advice of 
Dr. A. B. W. Kennedy. In Fig. 1 it will be noticed that 
the insulators are not shown in the insulator pit. These 
insulators could be seen in the photograph reproduced in 
our last issue. Figs. 4 and 5 give the details of their con- 
struction. The foot of the cast-iron pillar which supports 


FIGS. 4 AND Б. — Details of the Insulated Supporta for Conductor Rails. 


the insulators carrying the gunmetal = for the conduct- 
ing rails is embedded in the concrete midway between two 

okes. The position is such that if one looks down a 
conduit there will be no part of the insulators projecting 
into the fairway. Coming now to other types of conduits, 
we glvo in Figs. 6, 7, and 8 the sections of the conduits 
ot out by Mr. Clifton Robinson for the London United 

ramways Company. It will be seen that in these the 
insulators are supported from above much in the same 
way as is done in the American systems illustrated 
below. The yoke pieces, however, are made to carry 
che running rails, which сай be securely fixed. to the 
same in the method shuwn. Fig. 9 is а type of conduit 
used on the Third Avenue Railway in New York. This 


268 THE ELECTRICAL ENGINEER, FEBRUARY 22, 1901. 


conduit was construsted in 1898, and in it the insulators | as is the removal or renewal of the insulating supports 
supporting the conducting rails are attached to insulators on the London County Councils system. It will 
which are bolted on to the sides of the conduit rails. | be noticed that here again the running raile are sup- 


Fig. 10 shows а conduit as first constructed for the 
Lennox-avenue Tramway in New York, in which the 
insulators were supported from below. The vertical 
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8 Ilnstrates the shape of the yoke pieces on the Paris tram- 
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Рот 6, 7, AND 8,—Sections of the Conduit designed for the London 
United Tramway Company. 
supports Sin. in diameter, which are seen in the illustra- 
tion, Were made of soapstone, but these were found not to 
give satisfaction. They were placed in chambers at the side 
of the conduit much in the same way as are the insulators in 
the London County Council system, and the dirt collecting in 
the bottom of the conduit was found to be forced up round 
these insulators when cleaning out the conduit, with the 
result that the insulation gave way. As a result this 
method of insulation was abandoned, and the method 


Fic. 10. —The First Lennox Avenue Oondult with Insulators 
Supported from the Bottom. 


ported on the yoke pieces, which are so formed as to 
give a strong backing to prevent the rails being forced 


IIe. 11.—The Lennox Avenue Yoke and Insulators as Altered. 
inwards due to any expansion of the pavement. Fig. 12 


shown in gh Sr adopted. Here again, 1t will be seen, the 716. 12.—Vlew of Yoke used in Paris; 
W 


insulators 


ch support the running rails from above are | ways, while Fig. 13 is the latest.type of yoke as employed 


secured to the conduit ralls. In order to remove an! by the Westinghouse Company. А critical comparison 
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@. d. —Dotalis of the Yokes and Insulator Supports on the Third Avenue Rall way, New York. 


insulator, а key was required to loose the connection 
between the live conductors and the metal support carried 
by the insalator, This was not such an easy operation 


between these various types and the design which tha 
London County Council pro 


the latter is the only example in which the running ralla 


e to adopt, will show that 


THE ELECTRICAL ENGINEER, FEBRUARY 22, 1901 269 


are not carried on the yokes forming the conduit. These 
rails are tied to the yokes by tiebars, which will prevent 
the rails from spreading, but which will be of little or no 
service against compressive forces tending to close the 
gauge and the conduit slot. The ruuning rails will have 
a certain hold on the conorete bed, which will enable 
them to relieve the yokes of a certain amount of such 
forces, which are caused by the expansion of the pave- 
ments. When wood blocks are used for the pavement the 
forces exerted are very great, and it seems to us that it 
would be advisable to so form the concrete bed under the 
track that it can take part of the strains so caused. This 
could be done by filling in the angle between the 8in. bed 
of concrete under the rails and the concrete of the conduit. 
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FIG, 18. —Pfan and Blevstion of the New Type of Westinghouse Yoke, 


Another point on which the London County Council 
design seems to be open to question is that of the clear 
space between the bottom of the conduit and the two 
conductor rails. This scales from the sections supplied to 
us at 4in, whereas the clearance in the other types of 
conduit is over Bin. in every case. It is clear that these 
conductor rails could be raised slightly in the firet- 
mentioned duct, and this would give more safeguard against 
failure of insulation when dirt accumulates in the duet, or 
when it is being cleaned out. It would, however, be better 
to take a greater depth from the roadway rather than to 
prejudice the success of the undertaking. 
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LIVERPOOL ELECTRICITY ACCOUNTS. 


The accounta of the Liverpool Corporation electric supply 
department, just to hand, show a total expenditure to date 
on capital account of £1,048,558. Abstracts of the revenue 
account and balance sheet are given herewith. 


REVENUE ÁOCOUNT. 
Expenditure. 
Generation of Electricity. £ 
cost of unload- 


е. d. 


Wages at generating stations..... 
Re maintenance : build- 
ings, £311. 6s. 6d.; machinery, 
eto., £2,405. 18s. Sd... 2,717 4 2 


Distribution of Electricity. 
Wee агава — 1,242 0 8 
Repairs and maintenance of mains 829 9 8 
Repaireand maintenance of meters 538 2 0 
Repairs of machinery at distri. 
619 0 6 


bubing stations 
Rents, Rates, and Taxes. 
z оныг — 1.817 12 11 
Rates and taxes on buildings, etc. 4, 865 6 5 
Rates and taxes on property ..... 23 14 10 


42,764 12 5 


3,228 12 10 


6.706 14 2 


Insuran cee . 
Expenses for certification of meters 
Proportion of cost of management 

Liverpool Corporation stock . 
Stamp duty on ditto ........ —— 
Repairs and maintenance of 


property .. 
| Auditor's fees. v9 009900050 09 CER ефе 26 6 


— 

i 

© 
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1,055 7 5 


Management ке 
Salaries— engineer's department... 61 9 2 
Contribution to the City fund 


2000 0 0 
Stationery, printing, and adver- 

. A ePi end = 423 2 2 

Gen establishment charges ... 491 13 11 
— — 8,536 5 3 
Amount written off for bad debts... .. . ы 43 19 11 
Balance carried to neb revenue account ............ 47,478 9 8 
£109,814 1 8 

Cr. Income. £ d. 
Sales of energy for lighting and power 72,055 13 3 
Ditto public street lighting —— = 1,764 8 8 
Ditto electric tramways ........... .... —À " 30,590 17 6 
Rental of meters . Em 2029 6 4 
Rente of propert . - 822 11 5 
Manufacturing account — sales and repairs 

£23,219. 17s. ld.; less wages and material, 

£20,074. 76. 7d... = —  M— 2,545 9 6 

£109,814 1 8 
BaLAwOE бневт. 

Dr. Liabilities. £ в. d. 
Loans as per capital account = $817,818 15 10 
Sundry creditors ........... e eee = 51,106 19 3 
Surplus and sinking fund > 82,499 2 2 
Cancelled debt acoount ........ saom sm. "e 18,500 0 0 
Bank balance due to the Bank of Liverpool .... 159,521 13 4 

| £1,129,446 10 7 

Leod, buildin plan E ded.. 1,43 558 14 Т 

t, obo. - amount expended... 1,048, 
Stocks on hand —.——.—.—.—.—.—..— uen 3,133 6 9 
Sundry debtors ............... 3 за 41,808 6 0 
Investment of sinking fund. 5 35,888 3 9 
£1,129,446 10 7 
DSB ᷑T? 
FORTHCOMING EVENTS. 
FRIDAY, FEB. 22. 
Institution of .—At 8 p.m., extra meeting, 


Mechanical Engineers. 
Adjourned discussion on '' Light Lathes and Screw Machines,’ 
by Mr. John Ashford. 
SATURDAY, FEB. 23. 

Institution of Electrical Engineers.—Studente' visit to the 
Bankside works of the City of London Electric Lighting 
Company, Limited. 

Royal Institution. —At 3 p.m., Lord Rayleigh on “Sound and 
Vibrations " (Lecture I.). 

Institution of Junior Engineers.—4At 2.30 p.m., students visit 
to the Willeeden station of the Metropolitan Electric Supply 
Company. 

Glasgow and West of Scotland Scientifie Society.—Ab 7.30 p.m. 
ordinary moeting. Paper on *' Mond Gas, ite Production and 
Use," by Mr. A. Rollason. 

London County Council —At5.80 p.m., formal opening of the 
electric light installation for Victoria Embankment and 
Westminster Bridge. 

Monpay, Fes. 25. 

Royal Institution.—At 3 p.m., Prof. J. A. Ewing on ‘ Practical 
Mechanics " (Lecture VI.). 

Socioty of Arts.—At 8 p.m., The Bearings of Geometry on the 
Chemistry of Fermentation,” by Mr. W. J. Pope (Lecture III.). 

TuxspAy, FEB. 26. 

Institution of Electrical Engineers (Manchester Section).— 
Аб 7.30 p.m., ordinary meeting. Paper on The Use of 
Storage Batteries in connection with Electric Tramways,” by 
Mr. G. A. Grindle. 

Institution of Civil Engineers.—At 8 p.m., ordinary meeting. 
Paper on ''The Rotatory Process of Cement Manufacture," 
by Mr. W. H. Stenger. 

WEDNESDAY, FEB, 27. 

Institution of Civil Engineers.—Ab 2.30 p.m., studente' visit 
to the electrical works of the London United Tramways, 
Company, Chiswick. 

THURSDAY, FEB. 28. 


Institution of Electrical Engineers.—At 8 p.m., ordinary meet- 
ing. Paper on Cablee, by Mr. O’Gorman, if the discussion 
of Mr. Madgen’s paper be concluded. 


Fripay, Marca 1, 
Royal Institution.—At 9 p.m., discourse by Mr. Henry H. 
Cunynghame on '' Enamels.”’ 
SaATURDAY, MARCE 2. 
Royal Institution.—The Right Hon. Lord Rayleigh оп '' Sound 
and Vibrations " (Lecture II.). 
North-East Coast Institution of Engineers and Shipballders. 
General meeting ab West Hartlepool. : 
Institution of Electrical Engineers.—Studente’ visit to the 
55 station of the London United Tramways Company. 


General Electric Company. —Annual dinner. 
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THE PROPOSED VISIT TO BERLIN. 


It may seem somewhat premature to discuss & 
visit proposed to be held next June, but all business 
men know the necessity of very early knowledge in 
order to make the requisite arrangements to be 
absent for а few days from business. For many 
years past the Iron and Steel Institute has arranged 
a biennial visit of members to centres of the 
industry outside the United Kingdom. Hence, 
whatever may be said to the contrary, the members 
of that institute have a very accurate personal know- 
ledge of the methods pursued and the organisation 
followed by foreign ironmasters. It may be taken 
for granted that the broad principles followed in 
any great industry are more or less well known 
to every member of the industry throughout the 
world—the value of personal examination and 
conversation is in making men more fally acquainted 
with details. We have long held that the man is 
most successful who in his design pays greatest 
attention to details, and more particularly is this 
the case in all that relates to electrical engineering. 
Another point of considerable value in the examina- 
tion of other folks’ practice is that the conditions 
under which that practice is successful will be seen, 
and probably instead of indiscriminately praising 
what has not been seen, it will be realised that the 
conditions are somewhat different to those that hold 
in any given case. Thus we have often been asked 
why British engineers do not avail themselves 
more of water power, like the Swedes and Swiss, 
though when the questioners are asked to say 
where water power is available their geography 
is at fault. Then the battle of the phases has to be 
fought, and it is often forgotten that a system of 
supreme importance under one set of conditions is 
not so important under another set of conditions. 
No amount of descriptive or illustrated printed 
information will replace personal inspection. These 
views will serve to show why we advocate such 
visits as that proposed to Berlin. There are other 
reasons which might be urged. Applied science is 
cosmopolitan. Civilisation desires to see the progress 
of the whole world onward and upward, and whatever 
means are taken to bring the best educated men of 
different nations together to get them to exchange 
views and socially to rub shoulders is of value, and 
tends towards a millennium. But to our immediate 
object. Our readers know that during the visit to 
Switzerland a hearty invitation was given to visit 
Berlin, and Prof. Perry, the president-elect, expressed 
his wish that the invitation should be accepted. 
Subsequently a formal invitation was given by our 
confrères at Berlin, and accepted. The provisional 
programme is of a double character, providing for 
a visit to Berlin and then to take part in the annual 
meeting of the Verband Deutscher Elektrotechniker 
at Dresden. The time required to go through 
the whole programme will be from June 22 to 
July 5 or 6. бо much has been said of foreign 
competition that it might be worth while to. recall 
a fact perfectly familiar to all of us. In some way 
or other а large number of our American friends do 
find time and money to visit and inspect the works 
and the factories in Europe. Unless such visits had 


See cac ee eror: 
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a money value, we may be sure they would not be 
made; hence why not take а leaf out of the book of 
those whoare supposed to have made such vast strides 
that we are to be left out in the cold. It might be 
worth while also for the younger members of the 
profession to note that the majority of successful 


men are those who have made it a practice to go 


about most and to see most, thus gaining experience ; 
and in the long run it is experience that pays. 


THE METROPOLITAN DISTRICT RAILWAY. 
The electrification of the Metropolitan District 
Railway progresses about as quickly as is to be 
expected, seeing taat the would-be purchasers of 
electric plant bave not at their present command 
sufficient means to pay for the new equipment. In 
the meanwhile a fight as to the best system is going 
on between the Ganz Company, who sent in the 
lowest tender, and their next competitor, the British 
Westinghouse Company. It is a contest between 
locomotives with alternate-current motors working 
at about three thousand volts on the one hand, and 
direct-current motors distributed throughout the 
train on the other hand. The directors will in 
the meanwhile have the question of acceleration 
brought prominently before them, and we trust that 
they will not sacrifice the economy of running and 

speed of service when coming to their decision. 


CORRESPONDENCE. 


One man's word is no man's word, 
Justice needs that both be heard.” 


ENGINEERS AND PROFESSORS. 


SiR,—The difficulty that occurs to everyone who heard 
the late discussion at the meetings of the Institution of 
Electrica] Engineers, and the applause which greeted the 
reference not only to professors but to “ rows of them,” 
was the apparent inability of the meeting to understand 
the simple question before them 

Mr. Mordey had described one solitary test made on one 
solitary cable. He gave no details of how it was carried 
out, or what steps he had taken to avoid obvious risk of 
error. From this single result he drew generalised con- 
clusions, which he apparently intended us to apply to any 
cable with any dielectric. Even if he had taken all the 
possible precautions to ensure accuracy, 16 would have been 
unwise to apply his result to another indiarubber cable, 
working at any electric pressure, and it would have been 
impossible, without further test, to have applied it to, for 
instance, а paper cable. 

Is it unfair to describe his action in laying so crude a 
compilation, with conclusions for the guidance of engineers, 
based on so superficial an investigation before a scientific 
engineering society as (to say the least) very uncom- 
plimentary to the intelligence of his audience? May we 
not also regard with some indignation his apparent 
attempt to secure applause by his remarks about 
“ engineers and professors " ! 

Again, do those who may think that Mr. Mordey has 
done a service to science by extracting from Prof. Ayrton 
the result of the valuable investigations which were laid 
before the meeting on Thursday, consider that the rôle of 
the engineers is to put forward wholly erroneous conclusions 
for the professors to expose 1—Y^ours, ete., M. L. E. E. 


ELECTRICAL ACCESSORIES. 
Sm, — In commenting upon the list of approved fittings 
issued under the system of registration adopted by the 
Manchester Corporation, you state that “in a number of 


instances the catalogue prices are given opposite the 
makers names" I can only suppose that you have 
inadvertently written prices for numbers, as in no instance 
is a price given, though wherever catalogue numbers exist 
these are inserted for purposes of identification. I should 
be much ph, ui you would make this point quite clear 
in your next issue, as it would be altogether foreign to the 
pur in view, and in my judgment moat improper, for 
prices to be attached to such a list.— Yours, etc., 
Feb. 18, 1901. C. H. WonRDiNGHAM. 


[Mr. Wordingham is correct in his surmise that 
“catalogue number" was intended, and not “catalogue 
ресе: We think this is clear from the context.— 

E. E | | 


INSULATION TESTS. 


Вік, — Re answer to question No. 348, which is printed 
in your issue of Feb. 8, and signed "A. Н.” The 
primary and first portion of tke answer to this question 
is based cpon the formula, : 

| di dà i 
PZH 
F being the resistance of the fault. | 

I beg, Sir, to call your attention to the fact that thls 
formula is erroneous, and give below the reasoning for the 
correct deduction of а formula to suit the conditions of the 
question. | 

We start with the same hypothesis as “А Н” Two 
readings are taken on instrument A, firet with resistance, 
r, in series, and, secondly, with shant ту, which is equal in 
resistance to r plus the resistance of the instrument, which 
we will call G. 

From this we have— 


di 1 


First reading : о Fc T0) (i) 
1 
: 2 
Second reading: d? о гая (8) 
qul 
(О ++) +71 


Now, r + G is made equal to n. 


г. substituting and 
dividing (2) by (1): : 
2 


Fi Etr. 
di F 1 : x 
2 
71 
2-а 7 
al 11? 
F+- 
+ # 
"а 
к = 2 n 
i di-d 8 
yr = пд - пд rund 
| 2 (4? — d!) 
2d - а 4 
Hence a(di-d) 


This is а correct solution to the problem as atated in the 
answer to question No. 342, and is obviously very different 
to the formula published, which gave 


Yours ote., H. PIERSON. 


DIELECTRIC HYSTERESIS. 


Бтв, —Ја the tests made at Silvertown and Prescot on 
dielectric losses, instead of arranging all the drums of 
cable merely in series, we tapped the inner and outer 
conductors at several points along the length so as to 
reduce the copper losses in the cable to а negligible 
amount, and thus get a more exact value of the hysteresis 
loss. 

In testing the laid cable of the County of London 
Company on Thursday, the 14th inst., it was, of course, 
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impossible to reduce the copper loss in this way, and the 
number given by me at the Institution of Electrica! Engl- 
neers for the power factor of that cable—viz., 0 055— 
included the copper loss. Making, however, the proper 
correction for the copper losses in cable, leads, and instru- 
ments, the power factor for dielectric hysteresis alone is 
reduced, I find, to as low a value as 0:029, a number in 
close approximation to the 0:028 which we obtained at 
Silvertown on Feb. 1 on another long indiarubber cable.— 
Yours, etc., T. MATHER. 


THE LONDON COUNTY COUNCIL TRAMWAYS. 


Sin, — There is nothing more enthralling than criticism 
of the truly great. And thus the few faults of England 
bring a joy to the nations. But the game carries little 
credit in England, because sins are not concealed. They 
are easy to find, not being subtle, and it is seen that the 
faults of a great people are as those of a child. While 
some nations are committing unheard-of crimes—real 
mistakes, І may say—England is convulsing the gods by 
her methods in learning certain new steps. I am thinking 
of electric traction. 

England invented the dynamo, and she told us how to 
design the motor. She went into the question of electric 
telpherage at an early date, and in her learned societies 
she has for long shown her grasp of the theory of motor 
working. In fact, Sir, what small part could I write down 
in the space at my disposal of what England has done 1 

Bat is there sarcasm lurking in these words? I assure 
you, Sir, it is but the attribute of a greater chagrin. For, 
although I am one of the critics on the frontier, my heart 
ie with the inventor of the motor rather than with them 
who are cock-sure about electric traction. But it is annoying 
to see her so embarrassed in the practical application of her 
invention. I suppose embarrassed is the word. 

On Thursday last I had the honour of seeing the London 
County Council's demonstration of the conduit system of 
electric traction. There you had your. car started and 
оре as if by magic. The wonderful and invisible force 
had been harnessed with signal success. Seats inside and 
out, every luxury, and all the appointments carried out 
charmingly. The new electric light (which could be turned 
on and off at will), and all this with no clatter of horses' 
hoofs nor the harsh tones of ап over-persuasive driver. 
I know that electricity is in its infancy, but that demon- 
stration, Sir —— 

Serlously, the incident was like 4 dream of 1886; the 
same success, the same plans laid to ignite an enthusiasm. 
It made one feel old ; it made one feel that, in view of the 
perfect commercial success, the suburban success, the urban 
success, and zsthetic success of the electric tram; in view 
of the years of happy trial of that same car, say, it made 
one feel that there were a great viscosity of intellect —an 
hysteresis of wit somewhere—to be explained away. 

On perusing the pamphlet supplied the same spirit was 
found. . (5) Going backwards and forwards at will ; 
and ascending steep gradients, if desired, without diminution 
of speed” The same motif. I felt that there was some 
mystery in the attitude of half-doubt conserved since 1886. 

But when the speeches began all was explained. It was 
clear that the gentlemen of the London County Council 
and of the City were in no way unacquainted with the real 
state of affairs. They were obliged to teach the sloth mind 
of а controlling Demos ; they had to repeat old saws for 
his enlightenment ; and the electric car had to be shown 
as а sudden triumph in order that the crowd would look 
up, as it were, and smile. 

Mr. Dickinson, the chairman of the wise London County 
Council, spoke kindly to those who might still be uncertain 
as to tbe success of electric traction, and he gained his 
point. He was followed by Mr. Williams Benn (chairman 
of the Tramways Committee), who showed reasons and 
figures, and if anything could move the crowd it was the 
vision of earnings which he gave. As a representative of 
the interest which the City takes in matters of municipal 
progress, Mr. Sheriff Lawrence also spoke of the benefits 
of electric traction, and gave some interesting and sound 
advice. In other words, some of the most representative 
men in municipal affairs and in industrial development in 


this country had to appeal to the people, not only by the 
weight of their own approbation, but with tangible proof 
of long standing, before one could see a glimmer of chance 
that the electric tram would be acclaimed by the maltitude. 

Now, in doing what was necessary (а necessity) the 
Tramways Committee did well, except in one particular. 
Surely, if it is necessary in the twentieth century to go 
to such ends that backward people may be convinced, it is ` 
paramount that everything used in the demonstration 
should be of a high order of long-tried excellence. How, 
then, is it that a questionable section of conduit track was 
shown to the innocents as the best to be had in the 
twentieth century 1 I remember the troubles of 1887 and 
1888 in—was it сет р 1—when good castings were 
made according to good drawing-office practice and laid in 
the streets to stand the stress of time and weather. No 
was right and nothing was heavy enough. And it took 
several years to find the proper way to make conduits, 
simple as they seem. 

In the section of conduit shown, few of the results of 
experience seemed to have been followed. The structure 
is far too flimsy, and is not, I venture to say, a good 
design from any standpoint. Obviously, if there is any 
question about the sort of installation the Council is to 
have, it should be settled now. With the heavy trafic 
and the frequent rain in London, and with the pre- 
dominance of wood paving (which сви and leads to 
о, it is important to instal a lasting sort of rail- 
way. In Americs, bad systems can be put up to-day, can 
blow up to-morrow, and be superseded the day after by the 
best thing in the world. Demos likes the sense of progress 
thus attained, and, in apite of all explosions, gets the good. 
thing in the end which is always near. 

How impossible were such methods here! After seeing 
the efforts of the London County Council last week in 
Camberwell, one feels that a tragedy is afield unless the 
people have а tried and known thing. A complete 
proposition should be got from people who have built 
electric railways and have run them with success.— Yours, 


etc., 
Feb. 20, 1901. 


ae a a —ů 


THERMOSTATIC FIRE-ALARMS. 


We have this week been privileged to inspect in the 
showrooms of the General Electric Company, Queen 
Victoria-street, E.C., an invention of Mr. Musgrave 
Heaphy, C.E, in connection with thermostats for giving 
an alarm of fire. The thermostat, consisting of an ordinary 
thermometer with a wire fused into the bulb and another 
wice fused into the stem of the thermometer at the point 
corresponding to the temperature at which an alarm is 
required, is an old device, and one which has been 
largely used with the object of protecting baildings 
and private houses. The efficacy or otherwise of 
these fire-alarms is determined very much by the 
way in which they are fixed, and it is obviously 
requisite that they should be placed in such positions 
that a fire in any part of the room in which they are 
situated should quickly raise their temperature up to the 
alarm point. The details as to position, however, are 
usually left in the hands of the electrical engineer who 
fixes the thermostats, Mr. Musgrave Heaphy’s invention 
was designed with the object of ascertaining if the thermo- 
state when once fixed are maintained in good order. The 
old method of applying a burning match to the bulb of 
the thermometer does not commend itself to the person 
who is particularly anxious to guard against fire, but this 
has been up to now the usual method of ascertaining 
whether the thermostat’s connections between the mercury 
and the wires are in good order. It is apparent, also, that 
this test can frequently not be applied quickly owing 
to the inaccessible positions of the thermostats and other 
obvious reasons. Mr. Heaphy’s invention provides a source 
of heat at the thermostat. For this purpose he runs 
a third wire from the indicator board to each thermostat 
in the building. This wire ends in a coil of high-resistance 
material placed near the bulb of the thermostat, but 
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the exact details of the arrangement we are debarred from 
glving at the present, owing to the fact that certain foreign 

tents have not yet been completed. At the indicator 

rd а maltiple-way switch айы. a six-volt battery to 
send a current to the resistance coil of any thermostat. 
The resistance of the circuit is such that the resistance 
wire is heated only slightly above the temperature at 
which an alarm is given. With the apparatus we saw 
recently at the General Electric Company's showrooms, it 
took abdut half a minute for the current to bring the 
mercury in any thermostat up to the alarm temperature 
and to complete the circuit. We also found that the 
temperature of the resistance wire was not sufficiently 

h to prevent one holding one’s thumb on it 
while the heating-up process was going on. If, then, 
Mr. M ve. Heaphy's invention be adopted, the person 
responsible for the inspection of the fire-alarms has only 
each day to move the maltipleway switch from one 
contact on to the next to prove that the various 
thermostats one by one are in order. We think the idea 
is an exceedingly good one, and there should be absolutely 
no difficulty in making the details exceedingly durable. 
The great advantage of the apparatus is that it not only 
proves that the mercury contacts within the thermostats 
are working satisfactorily, but that the wires from the 
thermostat to the indicator board and alarm bell are also 
in good condition. The invention prevente false trust 
being placed on electrical fire apparatus which might be out 
of order when required to give an alarm. 10 is onl 
right to say that Mr. Heaphy does not consider h 
invention, or any other electrical alarm, to be any valid 
reason for demanding a reduction in the fire insurance 
premiums for any premises. In our opinion electric fire- 
alarms are an additional precaution against excessive 
damage from fire, as they can be made to give a prompt 
alarm in case of an outbreak. For buildings containing 
valuable original papers and works of art which cannot be 
raplaced, such precautions become necessities. 


THE LANCASTER CORPORATION AND THEIR 
ELECTRICAL ENGINEER. 


[From 4 CoRRESPONDENT. | 


The attitude of the Lancaster Corporation to their electrical 
engineer, Mr. Alan Fraser, is being much canvassed in the town, 
and both among the public and the members of the Council 
there is a growing body of opinion that Mr. Fraser has not 
only been shabbily treated, but that the Corporation have 
distinctly broken faith with him. 

The genesis of the affair dates back to the time when the war 
fever was at its height. Mr. Fraser had been the electrician 
only about a year when the war broke out. He was, it appears, 
a member of a southern yeomaury regiment, and when the 
Government began appealing for mounted volunteers he was 
one of those who gave in their names for service. He was 
accepted, and intimated the fact to his committee. Not а single 
obstacle was placed in his way. The Corporation had already 
granted a constable unlimited leave of absence, they had 
taken charge of the colours of two Lancaster regiments at 
the front, and were full of martial enthusiasm. Mr. Fraser 
was granted unlimited leave of absence, was given a grant of 
£1 a week whilst away, and his assistant had 10s. a week 
extra put on his salary for doing Mr. Fraser's work while he 
was away. Moreover, Mr. Fraser was given a hearty send-off, 
the Mayor, we believe, being present, and with the hurrahs of 
the townspeople in his ears and a few substantial gifts in his 
pockets from the Corporation staff he set out for the seat of war. 

The trouble began six months after Mr. Fraser had been 
away. The Corporation carried a Bill through Parliament 
giving them power, among other things, to construct a system 
of el tramways within the borough. Nearly all the 
specifications for this had been got out by Mr. Fraser before 
he left Lancaster. When the Bill was passed, and the Council 
began to think about making a start with the work, a difficulty 
presented itaelf. Who was to do the work? Who was to be 
the engineer-in-charge? At first it was thought that the 
present staff, with the borough surveyor as.engineer, could 
make a i gun leaving it to Mr. Fraser to take charge when 
he returned. But that was altogether unsatisfactory. It would 
never do to have divided authority. Even if the borough 
surveyors staff knew sufficient about tramways to erect 
stations, lay down extra plant, purchase tramways, eto., it 
was hardly fair to them or Mr. Fraser that the responsibility 
should be cut into halves, and that Mr. Fraser should be made 


responsible for the completion of а scheme with whose initial 
steps he had had no concern. So this idea was dropped. 
Another alternative was to appoint а new engineer altogether, 
leaving it until Mr. Fraser returned to reooncile the two posi- 
tions, and see how the two engineers could adjust their positions. 
Strangely enough, it seems to have occurred to nobody that 
Mr. Fraser had gone away as chief electrical engineer, that he 
had been promised his place intact on his return, and that any 
Interference with it would be in distinctly bad taste. 

However, matters progressed. First, it was decided to 
appoint a tramways engineer, leaving Mr. Fraser in charge of 
the lighting station. One difficulty was that the proposed 
appointment was to be under the borough surveyor, and as he 
was not an electrical expert it was found that friction would 
arise. Nobody would be tramway engineer and be placed 
under the control of а man with no special aptitude 
for electrical work, however able in his own depart- 
ment as surveyor and water engineer. was seen 
when the answers to the advertisement were considered, 
for the applicants to a man declined to serve under the 
borough surveyor. Then the committee decided to appoint a 
separate tramways engineer, supreme in his own department, 
with Mr. Fraser as lighting engineer. Meanwhile, not a word 
had been said to Mr. Fraser. The committee had made no 
attempt to communicate with him. They carried their reso- 
lution in committee, and at that stage Mr. Fraser returned 
and unerpectedly arrived on the scene. The point to be 
remembered is that he had assisted in the preparation 
of a tramways scheme, that he had left Lancaster on unlimited 
leave of absence as chief electrical engineer, aud that he 
returned to find that а new chlef engineer had been appointed 
by the committee ; that the tramway work was altogether taken 
out of his hands, and that the only department left to him was 
the lighting station. Some of the Council argue that he is 
where he was when he went away. The answer to that is 
found in a sentence. He went away firat engineer; he 
returned to find himself second man, the appointment 
having been made the week before he arrived back in 
town. The resolution was only carried in full Counell after 
а very acrimonious debate. It excited more bad blood than 
any other local question of previous years. The fact is that 
there began to arise in the minds of some members of the 
Council an uneasy feeling that Mr. Fraser was being ahabbily 
treated, and it was their attempt to revoke the appointment, or 
at any rate to secure a different status for Mr. Fraser, that led 
to the anger which disturbed the usual placidity of the Counoll- 
chamber. 

The situation now, therefore, is this. Mr. Fraser, the old 
engineer, who did so much to make the work of the Corpora- 
tion easy in pushing thelr Bill through Parliament, has been 
** relieved " of any responsibility jn carrying out the details of 
the scheme. That is the euphemism of the Corporation. A 
plain man would say he had: been supplanted. Of course, Їп 
stating these facts, no hostility is shown to the gentleman who 
has been appointed to the work of laying down the tramways. 
The idea is to give full publicity to the facts. And on these 
facts the present writer thinks the reader will ask two ques- 
tions: First, why could not the whole matter be left over until 
Mr. Fraser returned? Second, before he was supplanted 
would it not have been fairer to have first given him an oppor- 
tunity of saying whether he would care to undertake the work ? 
To some who may still believe in the old-fashioned virtue of 
keeping to а bargain, there may even arise а third question : 
Have the Corporation been quite honourable in thus turning 
their back upon a solemn promise ? 

[The above, which we have received from a local corre- 
spondent, seems to confirm the old adage, ‘‘ Out of sight, out 
of mind,” and it will not tend to increase the t with 
which municipal bodies should be held. Having granted 
Mr. Fraser leave of absence, the Corporation should certainly 
2979 EET to him before taking away any of his responsibility. 

„ T. Е. 


INSTITUTION OF ELECTRICAL ENGINEERS. 


Capacity in Alternate-Current Working. 
BY W. M. MOBDEY. 
DISCUSSION. 
(Concluded from page 128.) 


The discussion on this paper was concluded at the 
meeting of the Institution of Electrical Engineers on 
Thursday week last: 

The President (Prof. J. Perry) first called upon the author to 
m-ke «ome obeervations on whad was said ab the last meeting. 

Mr. Mordey said Prof. Ayrton's criticiem on the last occasion 
amounted to this – Бао what was new was wrong, and what was 


old was his. He hoped that the subject might be thoroughly 


374 


THE ELEOTRICAL ENGINEER, FEBRUARY 22, 1901. 


thrashed out, во that they might feel at the end of the discussion 
that they all knew more aboub it. He wished to make an altera- 
tion to the first part of the paper, in which he draw attention 
to the well-known fact that if you knew your volte, periods of 
capacity, edc., you could calculate your current, and that instead 
of messaring capacity by the ordinary methods, you should simply 
use an ammeter, take the current, and determine the . in 
that way. Prof. Ayrton thought that he (Mr. Mordey) had 
omitted to give him credit for having known that fact a good 
many years ago. Of course, he was aware that everybody knew 
it, but спос s = шон eed sac led to look into ne 
matter, as he thought possibly, as the professors agreed oo the 
subject, it might not be right. He found that in ordinary com- 
mercial conditions of distribution the advice he gave to central. 
station engineers was not wise. He found that the variation might 
be from to 300 per cent. on a given capacity, the cause being 
that the ordinary assumption was that the current depended upon 
the E. M. F. being a aine function. There was not опе word said 
in the warning given them by Prof Ayrton as to the enormous 
correction that might have to be applied in the use of the formuls 
given in the paper, which, he assured them, had been used for 
many years He (Mr. Mordey) was somewhat surprised to find 
that under the ordinary conditions of distribution that rule was 
not applicable with any degree of accuracy, unless the B. M. F. 
curve was a sine function. He wished to point out that this intro- 
dueed а new definition of power factor. If the current varied for 
a given curve, the power factor might vary in the same proportion. 

Dr. Perry here asked Mr. Mordey to leave the rest of his 
remarks until he was replying. 

Mr. C. P. Sparks referred to the statement of Mr. Mordey that 
capacity in cables was а serious drawback to alternating current 
work. It was true that capacity was a disadvantage at times of 
very light load, but this could be largely neutralised by energising 
a minimum number of cables. In most extra high pressure 
stations there were two or more feeders leading to every distri- 
buting station, and extra mains could be connected as the load 
rose, thus reducing any inconvenience due to the leading capacity 
current to one-half or one-third maximum amount as the case 

ht be. As most of the ap tus connected bo the system, 
with the exception of the incandescent lamps, was of an inductive 
nature, the capacity of the cables became a positive advantage, 
and improved the load factor. The capacity current and ite power 
factor varied with the character of the dielectric of the cable 
and the form of wave curve given by tbe alternator. 
The instance given by Mr. Mordey was for a rubber 
dielectric, in which the capacity and power factor were abnormally 
high. Hada paper dielectric been used in place of rubber the 
sapecty eurrenb would not have been more than 30 to 40 per 
cent., thus decreasing any inconveniences from capacity to about 
one-third for every mile of cable in circuit. Since the date when 
the cable tested was ordered and set to work paper had almost 
entirely replaced rabber as a dielectric for such parposes. This 
was not only due to its lower capacity, but also to its very much 
lower price and greater durability. Mr. Mordey also alluded in 
his paper to the low ато а large alternator running to 
supply the capacity current, pto now, with the limited number 
ol extra high preesure stations in Eogland the length of cables 
had in no case been such as to make the capacity current too 
much to be supplied by the smallest unit, and although the greater 
economy Dr have been reached by using ebill smaller units at 
times of light load, ib was necessary in case of a eudden demand 
to have some reserve of power in the working plant. Under there 
circumstances little advantage would be felt in any existing station 
if the capacity current was balanced by means of chokers at times 
of light , 80 as to cut down the size of the unit. The figures 
on which Mr. Mordey had based part of hie paper—viz., those 
relating to the loss of energy in dielectric hysteresis in this con. 
centric rubber cable —were founded upon teste carried out in 
March last, when the current was reduced fcom 6 to 1:6 amperes 
by means of choking coils Further teste relating to loss of 
energy followed, the watts being taken with both choker and 
cable in circuit and on the choker alone. The energy shown was 
2,015 watte, or within 24 watts of the tesb made separately with 
leading and lagging currentson thecboker and cable independently. 
With regard to the instrument used for measuring the energy. 
similar instruments had been subjected to tests, the standard of 
comparison being a Kelvin electrometer wattmeter, specially 
arranged for alternating-current energy measurements at low 
wer factors, erected under the supervision of the late Dr. John 
opkinson. In testing against this standard it was found 
that the particular wattmeter used could be adjusted to read true 
watts on a perio oar of 100 workiog on an inductive circuit, 
the pressure belong supplied by an alternator giving a sine curve 
The same instrament read energy within 1 per cent, when con- 
nected with an inductive circuit of 50 periods Thus ander 
these conditions there was no periodicity error. He understood 
thab on the last occasion when the paper was discus ed, Prof. Ayrton 
severely criticised the figures given by Mr. Mordey, taking excep- 
tion to the loss of energy given, and predicted that if tests were 
carefully made the loss of energy would be found to be abou* one- 
tenth of Mr. Mordey's figare. Since then he (Mr. Sparks) had 
supplemented the figures previously taken by some other system of 
measurement. The method chosen was measuring the difference of 
power required to drive a motor-generator driven by a direct.current 
motor. The result was thad the power factor observed on the 
cable was ‘069, which was considerably lower than the figure 
obtained by Mr. Mordey —viz., 124. Two tests were taken on two 
separate occasions, this result being the mean. Since making these 
measurements he had received a letter from Prof. Ayrton offering Dr. 
Mather’s services in making an independent test on the particular 


length of cable referred to by Mr. Mordey. These experimente 
were made that morning, and he had just received a сору of the 
results obtained from Prof. Ayrton. The teste were made b 

energising the 6j-mile length of main from a transformer situa 

at the Peckham sab-station at a pressure of 2,250 volte. The 
inflow of current to the main was 6:8, showing that the brans- 
former was giving approximately a sinusoidal wave. The current 
into the choker, which he understood consisted of 80lb. of copper 
wire with по iron соге, was 6 6. The actual current requi to 
supply the main and choker was 277. The energy was measured 
by means of a Ganz wattmeter. The ammeters were hot-wire 
instruments, the pressure being measured on the electrostatic 
voltmeter, and the periodicity being taken with a periodicity 
recorder. The wave-form was examined with Mr. Duddell's 
oscillograph. The energy taken by the cable alone, measured 
with the wabttbmeter, was 522 watts, and the energy in 
both cable and choker was 798 watts. Deducting from this 
the С? R losses in both they got 503 watts. The test was 
then made with the choker in series with the cable, wben the 
energy was found to be 703 watte ; deducting a C* R loss in the 
choker of 281, the energy taken by the cable was 482 табы. The 
current flowing into the cable was approximately that given by 
the formule for sine curves, and the carve was checked by being 
examined on the oscillograph. The power factor in each of these 
cases was 034, the power lost per mile with the cable at 100 periods 

2,225 volte, being 96 watte. In conolusion, Mr. Sparks considered 
that the thanks of the society were due to Mr. Mordey for having 
pointed out the importance of dielectric hysteresis, which, 
although undoubtedly known to some, had not had the attention 
of the many. He was aware that by using other dielectrics a 
lower power factor might be obtained ; but from teste on other 
dielectrics it was clear that on the best cables the power factor 
was about 14 bimes the amount suggested at the last meeting by 
Prof. Ayrton, while it was ible, as was shown by tbe figures 
he had given, in exceptional cases to find a power factor of 34 times 
the amount. Under special conditions a power factor as high as 
07 on the observed current of the cable could be obtained, or 16 
on the calculated. It was interesting to see how far these dielectric 
losses inflaenced the efficiency of the transmission system. Assum- 
ing that the cable was capable of transmitting 600 kw., and was 
12 miles long, assuming also that there was а 10 per cent. load 
factor, and that the cable worked at 6,000 volte, he calculated that 
of the whole energy transmitted some 2:1 per cent. would be lost 
in dielectric hysteresis with paper-ineulabed cables, and about 
8:3 per cent. if rubber insulation was employed of the same 
character as on tbe cable tested by Mr. Mordey. 

Dr. J. A. Fleming referred to the question of dielectric losses in 
the cable. Mr. Mordey had given them no details in his paper of 
the experiments to prove the correctness of the wattmeter by 
which hie figures were obtained. Ab the time the Ferranti cables 
were laid the question which concerned most people interested 
was, how much of the 600 h.p. which apparently went to the line 
was real horse power. In order to ascertain this, the engineer of 
the station, Mr. P. W. D'Alton, proceeded to take indicator 
diagrame from one of the engines when running light. He then 
switched in one cable, and again took indicator d ms, repeat- 
ing the operation as he increased the number of cables connected 
to the alternator driven by the engine. Speaking from memory 
De. Flemiog thought that each cable between Deptford and 
London toek from 10 to 12 actual horse-power, which was 
equivalent to a power factor of about 02. Mr. Mordey had 
been misled by hie wattmeter. He would suggest to Mr. 
Mordey that he should re examine this question, employing 
another wattmeter or some otber method of measuring. 

Dr. W. E Sumpner confined himself to two pointe, one being 
the power factor and the other relating to a matter which Mr. 
Mordey had left out of account altogether. The author had given 
a number of figures as to the wabte lost in the cables, but in no 
case had he referred to the load current, or to the proportion 
which the capacity current bore to the load current. That pro. 
portion depended upon one thing which Mr. Mordey had not 
mentioned—viz., the percentage drop in volte which was allowable 
in the line. Taking the case of а 54 mile cable of % under like 
conditions to those mentioned in the paper, and assuming a drop 
in the line of 4 Pe conb., then the capacity current came out ab 
nine amperes he load current would be 77 amperes, as com- 
pared with а capacity current of nine amperes. Та other words, 
the load current was more than eight times the capacity currenb, 
and, taking Mr. Mordey’s figures, the loss in the dielectric was onl 
14 per cent. of the full load. Taking the power factor as ‘02, whic 
he (Dr. Sumpner) believed to be correct, the loss in the cable was 
only 4 per cent. of the full load. How was it that the author had 
arrived at hie reeulb? His poino was that it was quite possible for 
a watbmeter to read absolutely wrongly. In ordinary condensers 
the power factor was 02, which corresponded to a current leading 
88:4deg. in front of voltage. In fact, this was only about lideg. 
leas than the right angle. If, then, the lag in the voltage coil of 
the wattmeter exceeded ljdeg., the reading of the wattmeter 
became negative. He should like to know if it was not the fact 
that Mr. чаг used а transformer in connection with the 
voltage circuit of his wattmeter. A transformer would make more 
than the difference referred to in the lag—i c., ljdeg. He had 
experimented with а condenser, measuring the power required for 
id by means of а wattmeter in connection with a transformer, and 
by altering the load on the transformer, and the connections of the 
same, had succeeded in getting readings which varied the power 
factor as follows: + 40. + 02 — 07, — 43, – 1:6. He noticed 
that the author had said that his wattmeter as described in the 
paper was nob independent of the ipn da ; Which really meant 
that he had a lag in the voltage coil, otber it would have been 
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independent of the кеа: In fact, he thought that Mr. 
Mcrdey's wattmeter might be useful to measure what one knew, 
bud useless to measure anything which was not known. 

Mr. J. Swinburne thought the author had brought prominently 
before the society certain things which were known do many people, 
bud if they were to cut out every paper which would not stand 
the teste of the Law Courts they would have very little to read. 
As to measurement in capacity in terms of current, ib was an old 
thing in engineering. Prof. Ayrton had eaid ib was his suggestion, 
bub it was in practice long before. With to the dielectric 
losses, he did not think they had been fully appreciated lately. 
The whole credit of drawing their attention to this matter was due 
to Mr. Mordey, whether bis figures were accurate or not. About 
10 years ago he himself pointed out, in a paper before the Physical 
Society, the great loss in dielectric hysteresis, It was said then 
that his experiments were impossible, but the resulte turned out 
to beright. As s condensers, Prof. Ayrton had mentioned 
some early condensers, but the үл factor struck him as 
being very much higher than he (Mr. Swinburne) found 
them to be. The condenser could be made now with 
& very much smaller waste of power than Prof. Ayrton made 
out. Concerning dielectric hysteresis, Maxwell had pictured 
a dielectric which lost power as consisting of condensers 
and resistance in series. It must be remembered that the 
dielectric loss was intimately connected with the refractive index 
as regarded light. As to actual loses in cables, he thought that 
must vary from cable to cable, and he did not believe that even in 
one make of cable it would be constent, It depended greatly upon 
the moisture in the cable. There was one way of getting out of the 
difficulty of dielectric hysteresis, and that was by using a low 
frequency. There was no difficulty in making wattmeters accurate. 
They could be easily checked on two-phase circuite, 

Dr. T. Mather considered that the power factor of 124 was far 
above the average. Even if that were tbe result on the cable used 
by Mr. Mordey, he should have tested other cables before he 
brought general conclusions forward. They must conclude that 
the author was inaccurate, and his figures ought not to be applied 
to any general case. In his opinion the use of iron in а choker 
was а mistake. Through the kindness of Mr. Sparks, he bad that 
рат carried out experiments on (ће actual cable which Mr. Mordey 

tested. He used three methods of ascertaining what tbe 
power factor required by the cable was, and the mean of the three, 
which agreed very closely, showed that the power factor was ‘033. 
Other experimente on cables made by the British Insulated Wire 
(сеу showed the power factor of “02А, while another cable 
pou ber covered) had given the power factor of O28. It would 
seen from his teste that Mr. Mordey's power factor was 400 per 
cent. boo high. Не had also experimented with а choking coil 
with no iron core, in order to reduce the current going into the 
cable and also to assist in the measurement of power taken. By 
connecting the choking coil in series with the cable, a low- 
voltage supply current with a very small difference in phase 
between the voltage and current had бова obtained. In this case 
the wattmeter was working under ite best conditions. Ib was well 
known that the current taken by а cable varied with the wave- 
form. Не quoted figures from tests made at the Central Tecbnical 
College to show the increase in the ratio of 73 to 49 in the current 
taken by a condenser when the alternator supplying the current 
was changed. | 

Mr. O'Gorman said there was a great discrepancy bebween the 
various classes of cables, and therefore experimente on one con- 
denser were no guide whatever of the effects obtained with 
another. In а cable made of a uniform dielectric the fall of 
potential was quite regular. If the first part of the dielectric 
were made of pure ind iarubber, the fall of volte was exceedingly 

b in that layer. He found as the result of experiments that 

e loss should be 26 times gréater with & rubber cable than it 
would bein а perfectly homogeneous dielectric. The loss depended 
upon the distribution of potential in the dielectric, and that 
explained the extraordinary peris geo between various classes 
of cables, In fact, the loss as the square of the potential 

t, Paper cables had the advantage in having liquid 


lectrics. 

Mr. W. Ж. Gray remarked that they had heard that cable 
makers did not know much about making cables any more than 
dynamo makers knew how to make dynamos. Be that as ib might, 
there certainly were great differences in the several classes of 
cables manufactured. When dealing with the question of 
dielectrics there were many things to be taken into consideration. 
The quality of the cable was one, and that depended upon the 
process of manufacture followed as to the capacity given. But 
no one, he believed, could make a cable which would be perfectly 
stable. It was possible to build а cable which would not vary in 
ca any more than in insulation, He was prepared to say 
that Mr. Mordey tested а certain form of cable, and that Mr. 
Mather and Prof. Ayrton tested anotber form of cable, and tbis 
would account for the difference in the resulte. 

Prof. Threlfali considered that if a cable could be made without 
any moisture in its dielectric, ib would reduce the loes to lees than 
10 per cent. of its ordinary value. That could only be dove by 
using pure celluloid paper prepared by drying it аб a temperature 
of 130deg. C. under vacuum. There had been much said about 
dielectric hysteresis, which Mr. Steinmetz was said to have 
discovered in 1892. If Mr. Steinmetz’s paper were looked up, it 
would be found that he had only suggested thab the loss he had 
observed might be dielectric hysteresis. As a matter of fact, 
most of the loss was due to leakage. Again. Mr. O'Gorman 
was wrong in saying that the loss varied as the square of the 


pone A thei He (the speaker) had proved that it varied 
een the 1:6 power up to the square of the gradient, and thab 


the ие value could only be obteined by using abeolutely pure 
material. 

Mr. T. H. Minshall referred to some experiments which he had 
carried out аб Croydon, with the intention of proving that Mr. 
Mordey’s figures were mach too high. He found it was impossible 
do make a commercial test of capacity unless you had some 
means of ша poetsen y certain thab you теге, using a sine 
wave-form of E. M. FT. ТЬе next thing was to measure the power 
taken by the cable. He саб that the discrepancies which 
occurred in this direction were due to the fact of the insulation 
resistance not being taken into account. He ed to give 
figures obtained on a cable at Croydon which had insulation of 
only half a megohm, and on which a power factor of l was 
obtained. He had tried to vary the result by different means of 
measurement, bub always got practically the same result. He 
believed in working with a low insulation resistance, and the 
figures given by him showed that the loss in consequence of the 
low insulation resistance was mach about the eame as the lose in 
dielectric hysteresis. 

Mr. Mordey, in reply, said he was very glad the last speaker 
had given him a little encou ent, and that Mr. Sparks and 
himeelf were not the only people who had found that there were 
appreciable losses in cables through dielectric hysteresis. If all 
the professors in the world were to tell him that there was no 
loes in dielectric hysteresis, he should be perfectly certain that 
they would be wrong. He had received а letter from an old 
member (Mr. Gisbert Kapp) saying that he agreed with him, and 
id was a confirmation that that gentleman found that the cables 
on light load became appreciably warm, which must mean a power 
factor of 3 or 4. Even the figures given by Prof. Ayrton con- 
firmed him up to a certain point. The cable makers had asserted 
that they often had experiences of cables which on light load got 
quite warm simply due to dielectric hysteresis. They had had an 
exceedingly useful discussion, and he hoped for the sake of the 
industry that he would be found to be wrong in the figures he had 
given. He must say, however that he had never claimed for one 
moment that the power factor he found in the cable tested was of 


universal application. 
qum — — 


QUESTIONS AND ANSWERS. 
If thou hast knowledge, let others light their candle at it. 


Under this heading we insert questions and answers 
of a practical character relating to central-station work, 
tramway work, or construction work; and for each suit- 
able question offer one shilling, and for the best solution 
of any question we offer ten shillings. We also give 
five shillings for every other answer we print. The answers 
to any question should be sent within 10 days after the 

uestion has appeared. We would call the attention of 
those sending in answers to the fact that the neatness of 
any sketches (which must be in ink) sent in is considered 
when marking the relative values of these answers. All 
formulse should be carefully written to prevent mistakes as 
to symbols, and all loose sketches should be signed by the 
author. The matter must be written on one side only of 
the paper. Questions may be sent at any time. 


QUESTIONS. 

355. In designing a shunt regulating resistance for a large 
dynamo, how should the resistanoe be proportioned between 
the different contacts of the regulating switch in order that 
each movement of the latter shall give, say, one volt varia- 
tions throughout its entire range 1—PLUMER. . 

354. Describe a suitable arrangement of wood strips, to take the 

lace of steel guard wires for Ко енш trolley wires, to 
strong enough to withstand the fall of a bunch of tele- 
phone wires, such as occurred at Liverpool lately. Give 
sketches showing method of carrying. —T. R. 
ANSWERS, 

Question No. 547.—Describe the connections of a switchboard 
and an effective type of synchroniser fór three-phase 
generators suppl motor circuits. Is there any method 
of s up the motors as à whole from the generating 
station ? 


Best Answer to No. 347 (awarded 10s.).—Paralleling 
alternators require special precautions to avoid strains 
upon the machines, and two conditions must be fulfilled. 

ey are: (1) the two machines must have the same 
voltage and frequency; (2) at the moment of switching 
them into parallel the instantaneous voltages of the two 
machines must be equal and of the same sign. > 

It is easily seen that if a, a, and 6, b, are corresponding 
terminals of the machines (see sketch), there will be only 
zero potential difference between a, and 0, or a, and b, 
when the E.M.F. of the two es are identical in 
frequency and phase, even though the voltmeters between 
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must give the same voltage: to work in parallel, and the 
same current to work in series. As the question does not 
state whether they are series, shunt, or compound wound, 
all three cases must be considered. Two shunt-wound 
machines when running in series have a tendency to 
reverse one another if the field winding of each is connected 
across the armature belonging to the same machine ; and, 


the terminals of the machines read alike. If the machines 
are switched in parallel without being accurately synchro- 
nised, the result will be a sudden rush of abnormal current 
through these armatures. A simple method of detecting 
when the machines are in synchronism or not is by connect- 
ing a, and a, and 6, and 5, by means of incandescent lamps. 
This device forms a good indicator as to whether there is a 
difference of phase or not between the E М.Е.’ of the 
machines, but does not indicate which machine is running 
the quicker. | 

The Siemens and Halske synchroniser gets over this 
difficulty. The phases, a, 5, 51 c, ei a, of the first alter- 
nator are connected to the terminals, a, 0, ¢,, of two triple- | 
pole switches, A B, which are themselves coupled in 
parallel. The phases of the other two alternators are 
respectively connected to the terminals, a, b, c, a, 5, c, of 
two other switches. The lamp device ís still used, 
but now there are three terminals to each machine, 
and threo lamps are used as indicators between corre- 
sponding terminals of the machines already connected 
to the'bus bars and the incoming machine, The extinction | 
of the three lamps does not occur simultaneously, but 
suocessively, and if the lamps are mounted in a triangle, 
as sbown in the diagram at L, L, L, the order of 
extinction will travel round the triangle in а clockwise 
or counter-clockwise direction, according as the incoming 
machine is slower or quicker than those already on the 
"bus bars. The direction of the order of extinction of the 
lamps tells at once whether the incoming machine is 
running too quickly or too slowly. Suppose it is desired 


rans 2 == 


Fia 1.—D P8, double-pole throw-over switch ; Sh W, shunt field 
| winding; А and B, armatures of dynamos. 


though they can be run in series so connected, better 
results can be obtained by having the field of each excited 
by the other, as then, if the current is reduced in tbe shunt 
‘of one, the voltage of the other which has caused this 
‘reduction is reduced also, but if this should take place with 
the shunts connected in the ordinary way, as soon as the 
| current is reduced in the shunt it drops the voltage of the 
machine that. is tending to maintain the current in it. 
| This drop causes a further reduction of current in the 


Fic, 2, —D P S, double-pole throw-over switch ; S W, series field 
winding ; A and B, armatures of dynamoe, 


to parallel machine 2 with machine 1, which is already | shunt, and, finally, a complete reversal of polarity. Fig. 1 
connected to the 'bus bars. The first thing te do is to see | shows connections desired for shunt-wound dynamos, in 
that the voltages of both machines are alike by means of | which it will be seen that one machine, A, excites: thé 
the voltmeters. Having done this, the switch B is left.on | field magnets of the other, B, and that B excites the field 
the terminals, а, 0, cz, and the switch A is placed on the | magnets of A for reasons just explained. If tbe throw- 
terminals, a, 0, c, of the alternator 1. The direction, | over switch is closed upwards, the two dynamos are in 


f or f, of the order of the extinction of the lamps іг | parallel, and if it is closed downwards they are in series. 
then noted; if the order is f, the incoming alternator | 


has to be accelerated, and if the order is f, it has 
to be retarded. The main switches are closed at 
the instant that the lamp L, is dark, when the 
rate of extinction shows that the speed of the 
machines is almost exactly the same. To increase the 
sensibility, a voltmeter, V,, is between the terminals of 
the lamp L,, and should register zero voltage at the 
inatant of switching on. 

In reply to the second part of this question, it would be 
necessary in case of motors of large size to have a special 
atarting device in order to prevent the abnormally large 
currents which circulate in the field and armature coils 
from burning up the insulation. Small motors may, how- 
ever, ludas without fear of any damage to the coils.— 
F. B. ; 


Fic. 3.—D P S, double-pole throw-over switch ; S W, series field 
winding ; Sh W, shunt field winding; A and B, armatures of 


Question No. 548.—How would you arrange connections so that |  dynamos. 


an ordinary double-pole throw-over switch can put two 
dynamos in series or in parallel? When the switch is on | The two dynamos must be run before either can excite. 
the top contacts the machines to be in parallel, and when | If one should be accidentally shut down, no harm will be 

on the bottom in series. done if the two had been running in parallel, as the 
Answer to No. 348 (awarded 7s, 6d.).—The two dynamos | voltage of both will drop as the one slows down. 
referred to may be considered the same size, for they | Fig. 2 shows the connections if the dynamos are series- 
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wound. It will be seen that no equalisin 


wire is nsed, | А and D two connections must be made, while contact F is 


whieh is the best and most usual method of running series | in reality supe: flunne.— J. A. S. 


or compound-wound dynamos in parallel, but it cannot be 
used under the conditions given, as the throw-over switch 
would have to have a third pole to allow this. To prevent 
one dynamo reversing the other when they are running in 
parallel, the field magnets of both are excited by the 
current from one armature only ; this will ensure the fields 
being the same strength and the same polarity, though it 
will cause the machine, A, that excites the magnets to do 
a little less work, owing to its internal resistance being 
increased and that of the other decreased. 

The connections for two compound-wound machines are 
a combination of the two just described fo. the series and 
shunt machines, and are shown in Fig. 3. I$ will be seen 
that the difficulty of not being able to use the equalising 
wire is got over in the same way as in the case of the 
series dynamo, and to prevent any liability to reverse tho 
shunt current, the shunt windings are connected as 
for the shunt dynamos. —A. J., SWANSBA. | 

Answer to No. 348 (awarded 1з. 6d.).—Figs. 1 and 2 
refer to throw-over switches, the pivote, A, of which are 
. used for contacts; Figs. 5 and 4 to switches with inde- 
pendent contacts. The connections for beth types of 


Fic 4. SERIES. 


FIG 3. PARALLEL 


switch can easily be traced from the diagrams. When the 
switches are on the top position, they will also act as a 
simple einge pow switch when either dynamo is working 
singly.—W. А. J. 

Answer to No. 548 (awarded 5s.).—The only proviso 
that must be made in connection with the scheme of con- 
nections shown herewith is that some of the lugs or back 
contasta of the double-pole throw-over switch must be 
capable of taking two conductors each of sufficient size to 

the main current of one dynamo. Granted this con- 
dition, the arrangement can be as shown in the sketch. 
A, B, ©, D, E, F represent the six contacts of the throw- 
over switch; Di, D, represent the two dynamos. The 
connections are shown by the thin lines, the blades of the 
switch by the thick lines. Fig. 1 shows the switch in 


сесте for parallel running, while Fig. 2 represente the 
увахо in series. ТЬе direction of 


d 


Answer to No. 548 (awarded 5%).—A goed method fcr 
connecting two machines in parallel or series with a 
double-pole switch is shown in the sketeh, where 1 and 2 
are the dynamos, and a, b, c, d, e, f, g, h are the contacte. 
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To avoid complication the levers of the switch have not 
been shown. It will be observed that the contacts А E, 
B C, and F G are connected together, which is done at the 
back of the switch, by means of copper strip. To 
cennect the two machines in parallel, it is easily seen 


the currents in cash | that by throwing the switch over to the side marked 


case is shown by arrows. It will be seem that on Pags parallel,“ the currente from the two achtes will take 
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the following courses—namely, from the positive of No. 1 
machine on the contact, H, to positive main ; at the same 
time it can flow from the positive of No. 2 machine to G 
through the lever to H, also to positive main. From the 

sitive main it goes through the lamps, or whatever there 
18 in circuit, on to negative main to B, where it divides, 

rt going to the negative of No. 1 machine through the 
ever, and part to the negative of No. 2 machine through 
the connecting wire. When it is required to connect the 
two machines in series the switch must be thrown over to 
the side marked “series.” The current then flows from 
the positive of No. 1 to H on to positive main, then to 
negative main on to B, from B to the negative of No. 2 
machine through the machine to G, through the lever to E, 
ue pA to H, on to "negative" of No. 1 machine.— 


COMPANIES’ MEETINGS AND REPORTS. 


METROPOLITAN DISTRICT RAILWAY. 


The half-yearly meeting of this Company was held on Thursday 
week аб the Westminster Palace Hotel, S. W., Mr. James S. Forbes 
(chairman) presiding. 

In moving the adoption of the report, the Chairman said the 
accounts only too sadly fulfilled the forecasts he gave at the last 
meeting of the Company. Ав he bad said before, the present 
state of affairs was almost entirely attributeble vo the working of 
the '' twopenny " tube. During the half. year they had lost in round 
figures 101,000 firat.class passengers, 272,000 second class, and 
964,000 third-class passengers, the loss in money being £2,000, 
£3,225, aud £10,121 respectively. With regard to season 
tickets, they had lost 1,700 of their subscribers, representing 
£4,168. The total loss all round was £19,000. The working expenses, 
on the other hand, had only increased by £1,200, due chiefly to 
the high price of coal, and he was sorry to say that during the 
current year they would bave to pay somewhat more for coal 
than for the last six months. The deplorable falling off in the 
traffic and the revenue was solely due to the causes explained at 
the last mesing, bub the questions involved must not be solved 
in panic. The diversity of advice as to the best means of retrieving 
bheir position was so great that they must only be influenced by 
іб to the extent which the circumstances and experience in the 
conduct of the affairs justified. Electrical traction, of course, was 
the saving grace if ib could be brought about, as they trusted it 
might, but there were some other measures they might take 
which would у ee а great deal of skill and knowledge —viz., 
the reduction of fares, uniform class, etc He foresaw that on some 
parts of the line they would have to do this on account of com- 
petition. More than 40 cent. of their traffic was contributed 
from places beyond the District" line proper, and ib would be rather 
а serious matter to reducethe faresat places, say, like Hammersmith. 
If may re they stood to lose a t deal more than they gained. 
The Central London Railway Company were not troubled with 
bhese matters, as they had only six miles of line and nothing 
beyond. After paying the interest on the debentures and the 
rent charges, there was a very small 1 disagreeably 
small that it would not even pay the dividend on the guaranteed 
stock. Instead of paying 4 per cent., they could only pay at the 
rate of £2. 6s. Sd. per annum on the half-year. The question was, 
how was the money to be raised to mend this state of thinge? He 
himself was prepared to take a very drastic course—viz., to raise 
the money over the heads of everybody who would be benefited in 
theend. They had drawn up a Bill with that intention. Of course, 
the Board had the sanction of the shareholders to raise £500,000 
worth of ordinary stock and £166,000 of debentures, but founded on 
tif market value that would not raise nearly enough money. Unless 
they resorted to artifices such as lump sum contracts etc., where 
was the other money to come from? Bub if they did that, it 
would be because the shareholders were not wise enough to take 
the proper course—to raise the money over the heads of every- 
2y who would be benefited by that money. The resulte of the 
working of the Central London Railway were not so extremely 
brilliant to the investor as to make him believe that there would 
be a very great run of money to supporb the designers of the 
many керо electrical railways in London. The Metropolitan 
District Company would have to do the best they could to defeat 
the echemes which would compete with their system. He moved 
the adoption of the report and accounts, 

Mr. L. Н. Isaacs seconded. 

Mr. 8. ©. Noble asked for information as to whether or not the 
Board intended to proceed with Clause 8 of the Company's Bill, 
which provided for the reduction of the preference shareholders' 
dividend from 5 to 34 per cent., and to make it non-cumulative, 
where it had been up to now cumulative. 

The Chairman said the directors could do nothing in the matter 
until a Wharncliffe meeting had been held, which was a parlia- 
mentary institution for tbe express purpose of putting it beyond 
the power of the directors to carry on any measure affecting the 
interest of the shareholders without their consent. The prefer- 
ence sharcholders must make sacrifices with the others. If 
they drifted on as they were, and did not equip the rail- 
way electrically, things must go from worse to worse, They 


THE ELECTRICAL ENGINEER, FEBRUARY 22, 1901. 


were advised by eminent gentlemen like Sir Wm. Preece in 
the matter, and they had gob to determine the system of electric 
traction to be adopted. There were nine different systems 
suggested, bub the directors had a preference as to one of these 
systems, because it was insisted upon by their technical advisers 
as being the best. They must have a system which would be 
applicable both to their line and to that of the Metropolitan 
RU DART, Tbeir experte advised them that the system for which 
they shown & preference was a t advanoe on any other 
system. The Americans said it was nob. That was the sort of 
conflict going on. 

Mr. Perks, M.P., said he did not take such a pessimistic view 
of the situation as some. The only alleged novelty of the system 
which had been so strongly advocated in the Press was that the 
initial cost was somewhat smaller as well as the cost of кок 
They could not afford to experiment with а system which would 
in the end turn out not to be the best, and he was glad to see 
that the direcbors had not commitbed themselves as to the one 
to be ultimately adopted. 

In reply to а shareholder, the Chairman said the case was nob 
so bad that they would have to go into the hands of a receiver 
and then to arbitration, 

The report and accounte were adopted unanimously, and the 
dividends recommended in the report declared. 

Mr. Isaacs and Dr. George Wyld having been re-elected directors, 
the proceedings closed with a vote of thanks to the chairman. 

The report for the half-year ended Dec. 31, 1900. states that the 
dividend for the remaining four months of the half-year will be at 
the rate of £1. 10s. per cent. annum. On the occasion of the 
recent special meeting to authorise the raising of capital for the 
'' electrisation " of the Company's railways, the causes which have 
led to the deplorable falling off in the traffic and revenue were 
fully set forth. and were properly attributed almost wholly to the 
competition of the Central London Railway and the novel prin- 
ciples upon which that company has started its business. The 

uestions involved must not be solved in panic. Apart from 
the vital question of adopting electric traction, there may 
be found means of qualifying in favour of the older com- 

nies the severity of the competition now existing. It need 

ardly be said that the subject is one involving the Board 
and management in great anxiety and responsibility, and that 
much caution is requisite to ensure that any proposed remedy 
may nob be worse than the disease. Having regard to the resolu- 
tions passed at the extraordinary meeting, the directors believe 
that io may nob be necessary to proceed with the financial clauses 
of the Bill deposited by the Company, but as it containg further 
powers with regard to the electrical working and some minor 
mabters it may be found necessary to submit it to the proprietors 
in Wharncliffe meeting at а future date. Numerous Bills have 
beengdepoeited in Parliament by various promoters for the con- 
struction of electric railways, some of which if sanctioned would 
seriously affect the District Railway. 


SMITHFIELD MARKETS ELECTRIC SUPPLY. 


The third ordinary general meet of tbe proprietors of the 
Company was held on Friday last at Winchester House, E.C., Mr. 
Herbert S. Leon (chairman) presiding. 

In moving the adoption of the report and accounts, the 
Chairman said he thought, taking it altogether, they would not 
be dissatisfied with the balanoe-sheet for the year; they might, in 
fact, mildly congratulate themselves upon it. Ib must be noticed 
that the po figures were for only 12 months, as cem- 
pared with 15 months on the last balance-sheet. As to 
the business of the Company during the last 12 months, ib 
had increased by 6,279 8-c.p. lamps, which represented 57 new 
customers. There remained still in the markets about 100 new 
shops to be lighted, and, believing as they all did in the vast 
superiority of electric light over other illuminante, they had every 
hope that these hundred shops would in the course of time come 
on the list, These shops would be profitable customers, inasmuch 
as they would be long hour consumers. They had во placed their 
present machinery that they could take them all on without any 
increase to their capital outlay. In fact, they were а bit ahead of 
their requirements ab the present time, and were ready for any 
reasonable demand. At the end of 1900 they spent something 
like £3,000 on & new boiler, dynamo, and new engines, all of the 
latest improvements. They were practically all in working order 
now, and they hoped they would get through the summer at a 
considerable decrease in working expenses. The necessary money 
was secured by issuing 3 800 second debentures, raising this 
issue to 8,000. This did not appear on the balance-sheet. As 
regarded the future policy of the Board, it would be to limit 
any further issue of new capital to works which would show a 
direct and immediate profit to the Company. If they could 
not see this, ib was their intention to maintain their yr ce 
from revenue. In the balance-sheet there was placed £1, bo 
depreciation, and the policy of the Board was to maintain, if not 
increase, that sum. This, he thought, must appeal to everybody 
as a sound policy, and it was nob only the surest way to maintain 
the machinery in the highest state of efficiency, but it also afforded 
a lasting foundation for their financial credit. He should like to 
see the depreciation fund stand at no less than £10,000 in cash. 
During the year the cost of coal had been £4,155, as againsb only 
£2,600 for the previous period. It was a regrettable incident, 
becauee ib had occasioned very heavy working expenses. As far as 
one could foresee, the price of coal would be somewhat lower in 
1901, and he was glad to say they had made no unfavourable con- 
tracte in this respect. The gross profite amounted to £4,459. 
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de. 3d., and bub for the very high price of coal a much better result 
would have been obtained. Although the directors were unable to 
declare any dividends, the proprietors might rest assured that the 
business of the Company was being build up on a very safe and 
solid foundation. This year the directors claimed their right, 
and taken a portion of their fees, which he was sure they would 
agree was perfectly fair. They intended to popularise the Com- 
рапу in the market, and unless this were done there was a very 
poor chance of future prosperity for them. 

Mr. E. Schenk өрде ун д 

In reply to questions, the Chairman stated thab the new 
machinery had not replaced any of the old. It was additional. 
Оа the question of the directors’ fees, he was quite willing that 
anyone should take his place as chairman of the Company, and 
with ib his £200 a year. He declined to work any longer for 


DO e 

The report was then adopted. 

Mr. J. Browne Martin having been re-elected a director, the 
proceedings ol 


NATIONAL TELEPHONE. 


From the directors’ report for the half.year ended Dec. 31, to 
be presented to the meeting on 180 insb., it appears that the 
income for the half year amounts to £732,093. as compared with 
£663,523 for the corresponding period of 1899, being an increase 
of £68,570. The working expenses for the half year amount to 
£404 653, as compared with £359,303 for the corresponding period 
of 1899, an increase of £45,350. The net result for the 
For bem (after deducting the Post Office royalties, amounting to 

609) ie a profit ce of £255,831, as compared with 
£240,044 for the corresponding period of 1899, being an 
increase of £15.787. The rentals carried forward for unex- 
pired terms of running contracts amount to £696 568, as com 

with £631,590 at the corresponding period of 1899, or an 
increase of £64,978. Out of the available balance of £204,698 
shown by the net revenue account the Board recommends divi. 
dends at the rate of 6 per cent, per annum on the first and second 
preference shares, 5 per cent. per annum on the third preference 
shares, and 5 per cent. per annum on the ordinary shares. The 
Board also proposes to transfer £85,000 to the reserve fund, and 
to carry forward £5,098. 'The sum of £468,548 has been expended 
on capital account during the half-year in the erection of 11 794 
additional exchange and private lines, and in the construction of 
underground lines. In the year 23.490 additional exchange and 
private lines have been erected—a larger number than in any pre- 
vious year. Of these, 16,776 have been for subscribers on the message- 
rate system, paying а low annual charge in respect of the cosd of 
installation, and the addition of a sum of ld. for each call made. 
So far as this experiment has gone, it has had the effect of reducing 
the ave receipt per subscriber without any commensurate 
reduction in the working expenses. The working expenses on the 
whole have considerably increased, owing largely to an excep. 
tionally heavy outiay in repairing damages cau by snowstorm 
in the early part of the year. The effort to popularise the 
telephone may ibly justify the message-rate business when 
ib has been further developed. The policy of the Company in the 
face of poesible competition must be to maintain the effort to 
attract new subscribers and increase as far as practicable the 
universality and efficiency of its services. 


CENTRAL LONDON. 


The report of the directors for the half-year ended Dec. 31 
states that the amount ех созы on capital account during the 
half-year was £158 416. The railway was opened for public traffic 
on July 30, and the revenue derived from that date to Dec. 31 
amounted to £119,890. The working expenses, which were seriously 
increased by the abnormally high prices of fael and materials 
which prevailed during the same period, amounted to £70,434 
(682 cent. of the receipts), leaving as net profit for the five 
monbhs £49,456. The total net revenue amounts to £49,576, and 
after providing for interest on debenture stock there is an 
available balance of £39,152. The directors recommend that 
a dividend be paid on the share capital of the Company 
for the six months now under review аб the rate of 
at per cent. per annum. То this dividend tbe various 

sses of shares will be entitled at the following rates of dis- 
tribution: undivided ordinary shares at the rate of 24 per 
cent. per annum, preferred half shares at the rate of 4 per cent. 
per annum, deferred half shares at the rate of 1 cent, per 
annum. There will remain £3,527 to be carried forward. The 
number of passengers carried on the railway from the date when 
ib was opened for public traffic to Dec. 31, 1900, was 14,916,922. 
А Bill has been deposited in Parliament to authorise the construc- 
tion of а loop extension from the Bank Station and an additional 
station in Liverpool-street, also for a small loop at the Shepherd's 
Bush terminus to enable the Compeny to provide for the carriage 
of a much larger number of passengers by a more frequent service 
of trains running in a continuous circuit. 


EASTERN TELEGRAPH. 


An extraordinary general пееше of this Compeny was held аб 
Winchester House on Wedneeday for the purpose of confirming a 
resolution passed ab the meeting on the 28th ult. as to the altera 
tion of a certain article of association. A motion to this effect was 


WATERLOO AND CITY RAILWAY. . 


Ab the half-yearly meeting of this Company on Thursday week, 
Sir Wyndham 8. Portal, who presided, in moving the adoption 
of the report, said the receipte had considerably increased, and 
the working expenses were less than the 55 per cent. limited by 
the working agreement. He considered that was a satisfactory 
stato of affairs. After paying 3 per cent. on the ordinary stock, 
there remained £76. 19s. to be carried forward. The passengers 
carried during the six months numbered 2,038,000, an increase of 
268,000. There was also a steady increase in the revenue, and he 
believed the future of the line would in all respecte be satisfactory. 
Га reply to а question, the chairman stated the Company had 
nothing in prospect with regard to extending the system. Ali the 
other electric lines were entirely separate from the City and 
Waterloo Railway. 

The reporb was agreed to, and a resolution was passed for the 
declaration of a dividend at the rate of 3 per cent. per annum on 
the ordinary stock. The retiring directors, Colonel Campbell, 
Mr. A. F. Govett, and Mr. F. J. Macaulay, were then re-elected. 


LIVERPOOL OVERHEAD RAILWAY. 


On Tuesday the half-yearly meeting of this Company was held 
at Liverpool, Mr. Richard Hobson, deputy-chairman, preeiding. 

In moving the adoption of the report, the Chairman said the 
gross revenue receipos amounted to £43,964 and working expenses 
to £29 187. During the half-year over 5,500,000 passengers had 
been carried, which was a considerable increase on the correspond- 
ing half of the previous year. This was due to the opening of the 
electric tramway line at the north end, which had proved a valuable 
feeder to the railway. The traffic on the railway iteelf was rather 
below the corresponding period of 1899, when the receipte were 
considerably augmented in consequence of the departure of troops 
for South Africa. The expenses had gone up by a large amount 
owing to the enhanced price of coal and most obher materials, the 
coal bill being exactly double that of а year ago. А good deal 
had also been spend in keeping the railway in a high state of 
efficiency. 

The report was adopted. 


BLACKPOOL AND FLEETWOOD TRAMROAD.. 


: The half-yearly meeting of this Company was held in Manchester 
on Tuesday. 

Mr. George Richardson, who presided, pointed out that there 
had been a slight increase in the сого of maintenance over the 
previous half year. Engine power bad increased by about £600, 
rents were a little lese, but rates and taxes were about £250 more. 
An extra receipt this year was £362 for sale of current. This 
arose in consequence of the breakdown of the Corporation 
tramways апа the Company were called upon to supply the 
current, upon which they made a satisfactory ое Тһе dividend 
was down 1 per cent., but they were nob the only tramway or 
railway company which had had to submit to a reduced dividend. 
There was а probability of such building extensions being developed 
between Blackpool and Fleetwood as would lead to their gaining a 
residential traffic, and во earning а more even revenue. 

The report was adopted. 

After a dividend at the rate of 9 per cent. per annum had been 
declared, the chairman and deputy.ch were re-elected. 
directors of the Company, and the proceedings closed, 


EDINBURGH STREET TRAMWAYS. 


The fifty-ninth ordinary meeting of this Company waa held in 
Edinburgh last week, Mr. R. Vary Campbell, chairman, ding. 
The report and accounts having adopted, a s meeting 
was held to aubhorise the issue of additional capital in pursuance 
of the powers of the Company's special Act of 1892, 

The Chairman, in moving the resolution, said the amount of 
share capital which the Company were authorised to raise was 
£75,000, with а fourth more by way of morgage if required, which 
was ample, even if the ошо were to introduce electricity over 
their system. The amount of this share capital which the directors 
adv to be now authorised was £15,000. They might have seen 
from the newspapers that there had been some negotiations with 
the Corporation of Leith as to the possibility of introducing elec- 
tric traction. They (the directors) had their report upon that 
from a skilled engineer, and he mighb say a very favourable 
report. Whenever іб was matured and entirely ready, the scheme 
would be submitted at а special meeting, provided the directors 
were satisfied. 

Mr. Peter Taylor seconded, and the resolution was adopted, 


DUBLIN UNITED TRAMWAYS. 


The half-yearly meeting of this Company was held in Dublin 
on Tuesday. : 

Mr. W. M. Murphy (the chairman), in moving the adoption of 
tbe report, said the directors had declared the same dividend as 
this time last year—namely, 6 per cent. on the ordinary shares— 
but the aggregate profite to be carried forward were less by 
£3,702. The United Tramway system showed an increase of 
612,639 in the receipts for the half year. The Southern District 
Company’s accounts for the Dublin and Dalkey line showed an 
increase of £1,119 in the traffic receipte, The Chairman, in con- 
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clusion. pointed ond that the aet profite of both made a total of 
£53 722 for the half-year. 

In the course of а discussion which followed. it was suggested 
that there should be an amalgamation to simplify the accounts, 
and an observation was made that the fares were too cheap and 
might be raised. 

А Shareholder also complained that the expenses were too greet. 

The report was ultimately adopted unanimously. 


APPOINTMENTS VACANT. 


Electrical Engineers.— Bath Town Council, £350 per annum, 
Feb. 28. Details in our advertisement columns. —Isle of Thanet 
Electric Tramways and Lighting Company. to take charge of 
power etation, Feb. 27. Full particulars in our last issue. 

Aeeeuatant Clerk, Institution of Electrical Engineers, £200 
per aneem, March 9. Details in our advertisement columns. 

Motor Inspector, Bradford, must have had first-class expe- 
rience in fixing and running direct.current motors of all sizes, and 
be able to carry oat гериіге, 34s. per week of 50 hours. Details in 
our advertisement columns. 

Foreman Electrician, must be accustomed to taking charge of 
men, have practical know ledge of wiring of ships and houses for 
incandescent lighting. Details in our advertisement columne. 

Draughtsman wanted by a firm of consulting engineers, 
25s. Details in our advertisement columns, 

Mechanician wanted by a firm of meter manufacturers. 
Details in our advertisement columns. 

Electrieal Engineer and Maamager, Lincoln Corporation, to 
take nu charge of the eleetricity works, £300 per annum, 


Shif Engineer, Manchester Corporation, March 4. 
ey TTITB—B—B—B— 


CONTRACTS FOR ELECTRICAL SUPPLIES. 


CONTRACTS OPEN. 


King's Lymn, —The electrical engineer has been directed to invite 
tenders for the supply of 150 tons of anthracite and 80 tone of 
steam coal. 

Manchester. —The Tramways Committee invite tenders for the 
electrical equipment of 87 cars. Tenders by March 4. Details in 
our advertisement columns. 

Leeds —The Tramways Committee invite tenders for supplying 
and fixing trolley wires and attachments. Tenders by March 8. 
Details in our advertisement columns. 

Middateton.—The Corporation invite tenders for the supply, 
delivery, and erection of a traction switchboard. Tenders by 
Feb. 28. Details in our advertisement columns. 

Hastings.—Tenders will shortly be advertised for the supply 
and erection of the necessary boiler power, feed pumps, etc., 
which it is estimated will cost s bout £4,494. 108. 

Ploesti (Roumania).—The Municipality invite tenders for the 
laying down and working of electric tramways for 30 years. The 
provisional deposit is £2,000. Tenders by April 3. 

Sofia. —The District Finance Department require tenders for 
various telegraph and telephone materials, amounting to about 
£2,800. The deposit is 5 per cent. Tenders by March 8. 

Southamptom.—The Corporation invite tenders for insulated 
electric cables, frames, and covers, including excavation and 
reinstating of roadways. Tenders by March 11. Details in our 
advertisement columns. 

Leeds. —The Tramways Committee invite tenders for supplying 
and fixing trolley wires and attachments. Specifications. etc., may 
be obtained at the City Engineer's Office, Municipal Buildings, 
Leeds. Tenders by March 8. 

Cardiff.—The Corporation invite tenders for the erection of an 
electric tramway power station ab Roath, Cardiff. Specification, 
etc., may be obtained ab the office of Mr. W. Harpur, M. I. C. E., 
borough engineer. "Tenders by Feb. 28. 

Wallasey. —The Urban District Council invite tenders for the 
overhead equipment of about 10 miles of tramways and for the 
supply and erection of section boxes and the bonding of rails. 
Tenders by March 4. Details in our advertisement columns. 

Leeds. — The Tramways Committee invite tenders for cast- 
iron pipes, with the necessary drawing.in boxes and wires, and 
supplying insulated conductors and drawing the same into the 
pipes. Tenders by March 8. Details in our advertisement 
columns. 

Alcares (Albacete, Spain).—The Municipal Authorities invite 
venders for the installatien and working for 20 years of electric 
lighting. An annual payment of 23 pesetas will be made per 
10.0. p. lamp. The provisional depoeit is 276 pesetas. Tenders 
by Feb. 28. 

Cardiff —The Corporation invite tenders for steam-pipes, 
exhaust pipes, injection and overflow pipes, feed pipes, drain 
pipes, engine-house flooring, and switchboard gallery and central 
service gangway. Tenders by March 18. Details in our advertise. 
ment columns. 

St, Pancras. —The Guardians invite tenders for the installation 
of an electric fire-alarm system at the 86. Pancras infirmary, Dart- 


mouth Park-hill, N. Specification, etc., may be obtained ab the 
office of Mr. Alfred A. Millward, clerk, Town Hall, Pancras-road, 
N.W. Tenders by Feb. 28. 

Steckpert.—The Gas and Electricity Committee invite tenders 
for supply and erection at their electricity works, Millgate. Stock- 
port, of a condensing plant capable of dealing with 20, 000lb. of 
steam per hour. Specifications can be obtained from Mr. 8. 
Meunier, engineer. Tenders by March 6. i 

Bournemouth.—The Corporation invite tenders for the supply 
of three steam dynsmos and two steam-driven surface condensers, 
and other works in connection therewith. Specifications, etc., 
may be obtained of Mr. F. W. "wi d M. I. C. E., borough engineer, 
Municipal Offices, Bournemouth. "Tenders by March 2, 

Luton. —The Town Council invite tenders for wiring for electric 
lighting purposes tbe Council-chamber, town hall, free library, 
corn exchange, and baths. Sketches of designs and full details of 
the proposed works to be given. Farther information can be 
obtained of the Borough Engineer. Tenders by March 4. 

Coventry.—The Sanitary Committee invite tenders for the 
work required in connection with the electric jen o the new 
buildings at the infectious diseases Jn mE Specification, ebe., 
may be obtained at the office of Mr. J. E. Swindlehurst, city 
engineer, St. Mary's Hall, Coventry. Tenders by March 4. 

Huddersfield. —The Corporation invite tenders for motorcarte 
suitable for conveying about five tons of coal from the local 
collieries to the electricity works. Further particulars may be 
obtained from the borough electrical engineer, Mr. A. B. Moan- 
tein, Electricity Works, Huddersfield. Tenders by March 5. 

Bradford.—The Corporation invite tenders for the works 
required to be done in erection of a generating station at the 
electricity works, Valley-road, Bradford. 8 cations, ebo., 
may be obtained on application аб the office of the Clerk of Works 
ab the Electricity Works, Valley-road, Bradford. Tenders by 
March 5. 

Bristol .—The Electrical Committee invite tenders for the 
erection of the superstructure of the Avonbank electricity works, 
Feeder-road, Bristol. The work comprises a large amount of 
steelwork, as well as brickwork and concrete work. Specification, 
ебс., can be obtained at the office of Henry Williams, Esq., 
architect, 24, Clare-streeb, Bristol. Tenders by March 12, 

Wolverhampton. The Tramways Committees invite tenders for 
the supply of dhe necessary materials and labour for the construc- 
tion of tramway track and contingent works in Tebtenhall-read, 
Newhampton-road, Waterloo-road, Darlington-street, Queen- 

usro, Lichfield-strees, Fiveways, Piper's-row, Bilston-street, 
Cleveland-road, and Bilston-road, to the borough boundary, 
amounting to a route length of about 44 miles, mainly double 
track. Specification, etc., may be obtained on application at the 
Borough Engineer’s Office, Town Hall, Wolverhampton. Tenders 
by Feb. 26. 

Bray (Ireland).—The Urban District Council invite tenders for 
the supply and erection of: (Section A) boiler-house plant—one 
Lancashire boiler and accessories; (Section B) engine-house 
plant—(1) one 150.kw. high-speed steam alternator, and (2) one 
25-kw. rope-driven alternator and accessories, for the municipel 
electricity worke. Specification, etc., may be obtained by manu- 
facturers at the offices of Mr. Robert mond, M. L C. E., the 
B to the Council, 64, Victoria-street, West- 
minster, London, S. W. Tenders by March 14. 


RESULTS OF TENDERS. 


Hastings.—The tender of Parsons and Co., ab £5,005. 10s., has 
been accepted for a 500-kw. alternator. 

Belton.—The Electricity Committee have accepted the tender 
of Glover and Co. for the supply of cables. 

Whitehaven — The tender of Mesers. J. Walker and Son has 
been accepted for the wiring, etc., of the electric light stetion. 

Tynemouth.—The Town Council have accepted the following 
tenders: Siemens Bros, London, engine and dynamo for the 
10 works, £4,832; Yates and Thom, Blackburn, boiler, 

Harrogate.—The Town Council have accepted the tender of 
Меввгв. Holdsworth and Sons, ef Bradford, ab £2 395, for two 
Lancashire steam boilers, with saddle gangway, economiser, and 
settings. ' 

Bradford. — The Tramways Committee have accepted the 
tender of Mesers. Blackweli and Co., Limited, London, at £6,204, 
for the complete electrical overhead equipment of over five miles 
of tramway. 

Brighton.—The tender of Messre. Pedrette and Co., of £35,760, 
is recommended for acceptance for (1) concrete foundations for 
the Corporation’s power-house ab Southwick ; (2) wharf and timber 
piling ; (3) timber dam and concrete weir. 

Eastbourne.—The Electric Light Committee have accepted 
the tender of Messrs. J. E. Johnson and Sou, 90, High Cross 
street, Leicester, ab £9,100, for the erection and completion of a 
proposed electric lighting station, with administration block. 

West Ham —Messre Ferranti's contract for plant has been 
accepted, and also the tender of Messrs. Veribye, Limited, 31, 
King · street, Covent Garden, W. C., at &1 321, for two 25 b. h. p. 
oil. engines, two 15 kw. dynamos, one battery of accumulators, 
switchboard, etc., at Dagenham Hospital, Essex. 

Sunderland.—Mr. B. Thomas, Cornbrook Telegraph Works, 
Manchester, is the successful contractor for the switchboard, 
and the Chatteris Engineering Company, Limited, Chabteris, 
Cambs, for the travelling crane. The tenders for condensing 
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paot ra battery will come before the Lighting Committee on 


Walsall.—The Town Council have accepted the tender of the 
Walsall Electrical Company, Limited, at £6. 7s. 6d., for con- 
necting the Pleck sub-station with the generating station in 
Wolverhampton- street by telephone; also the tender of the 
Smethwick Boiler Covering Company, Limited, at £14. 16s. 11d., 
for covering the new boiler and steam-pipes. 


Southampton. —The Town Council have accepted the following 
tendere : F. Osman, for the construction of tramways from the 
Docks Station to the Avenue. vidi St. Mary-street, and for the 
reconstruction of the existing tramway in Canute-road, £10,844 ; 
Robert W. Blackwell and Co., for the overhead electrical equip- 
ment of lines (St. Mary-street section), £2,079. 18s.; George F. 
Milnes and Co., Limited, for the supply of car bodies апа trucks, 
£326. 10s. per car, subject to Challenger ‘seats being subetituted 
for Burns seate; and British Westinghouse Company, Limited, 
for the supply of motors and electrical equipments, £253. 15s. 
per car. 

Bremley (Middlesex). — The eral tenders have been 
received for sundry work in connection with the installation of 
electric light at the Poplar and Stepney Sick Asylum : 


О, and Co. PCC .£4075 0 0 
y, Enon, and Co 3.393 10 0 

г Weston and Оо.............................................. 3 488 0 0 
J. O. Ohristie ..................-.. —...—........ я 3345 0 0 
Р. А. Glover О Pt . 5.969 0 0 
Strode and . 3.198 0 0 
J. Bolding and Sons, Limited ......... .. ..............- ... 2899 15 0 
Е. Dawson and Oo., Limited. JV 2876 0 0 
Y. E Middleton - 2.784 10 0 
J. J. Roche and OOo. I . 2,596 0 
Frigell Bros. and Louie. 3.550 0 0 
National Wi erf cire 88 2,540 0 0 
Н. F. Joel and Oo. and T. Potter and Sons, United .. 2.439 0 0 
Y апа Marten, Limited. 2359 0 0 
О. Peacock and Co. (коре) —————— онаа: - 0,0209: О. 0 
ane seca азый аааз 1,756 19 6 


BUSINESS NOTES. 


TRACTION. 


Rechdale,—The Town Council have approved the terms of the 
tramway agreement with Heywood. 

Chatham.—The work of constructing the proposed electric 
tramways will be commenced shortly. 

. — The Corporation are about to purchase the Keighley 
tramways undertaking for the sum of £8,900. 
Seaton Carew.—-A start has now been made with the con- 
struction of the tramway from Hartlepool to Seaton Carew. 

Portsmouth. —The work of constructing the permanent way 
of the Corporation tramways was formally commenced last week. 

Swinden.—Ib was stated at the monthly meeting of the Town 
Council that the overhead system of traction is to be adopted. 

Gerston.—The Urban District Council bave determined to 
oppose the Manchester and Liverpool Electric Express Railway 

Surrey.—The County Council have decided to oppose the 
London United Tramways Bill for the protection of county 
interests. 

British Electric Traction Ce.—Iseue has been made this week 
of 30,000 six per cent. cumulative preference shares of £10 each 
at £11. 10s. per share. 

Central Londen Railway Co,—The directors of thie Company 
announce an issue of £876,000 4 per cent. debenture stock at the 
price of £118 per cent. 

Gateshead Tramways Co.—A meeting of this Company was 
held on Wednesday аб Gateshead for the purpose of confirming 
the Bill now before Parliament. 

Seuthampton.—The specification for the construction of tram- 
ways in St. Mary street and the reconstruction of the existing 
tramway in Canute-road has been approved. 

Bushey. —' The Parish Council have been asked by the promoters 
to give their consent to the Watford and district tramways scheme. 
Tbe details are to be considered at a special meeting. 

Dumbarton.—At the Town Council's meeting last week the Clerk 
reported that the 1 of the electrical power companies 
had been ordered to be dealt with by way of private Bill. 

Walthamstew.— Ab a public meeting convened by the District 
Council a resolution was carried that the meeting approved of the 
efforte of the Council in promoting an electric tramway scbeme. 

Heime Сагат. – The Urban District Council have notified the 
County Council that whatever scheme for electric tramways gave 
them communication with the West weuld be acceptable to them. 

Wood Green.—At a special meeting of the Council held last 
week in connection with the East Middlesex Electricity Bill, it 
was agreed that the Council take no further proceedings in the 
matter. А 

East Suffolk. —At а meetiog of the Roads апа Bridges Com. 
mittee of the County Council on Tuesday a resolution was paesed 
that ''every motorcar shall in future carry a number in front and 
a number behind,” 


are being more or less injaved by the elestric 


Prestwich.—The District Council have approved the draft 


agreement with the Manchester Corporation ae to the laying 


down and working of electric tóramways in the Prestwich district 
by the Corporation. 

Manchester. The Corporation have carried out the 
pert of the work of relaying the tramway lines for eleotric 
traction on the routes бо Cheetham Hill and to Hightown, which 
altogether cover several miles. 

Continental Electric Railway.—The clectric railway from 
Fayet to Chamounix, which is 12 miles long and has several 
tunnels and earthworks will be inaugurated on July 1, having 
been completed within two years. 

Fintehire.—' The County Council have decided to oppose the 
Bill of the Chester Corporation for ers to lay down an electric 
tramway from the boundary of the borough to the Stone Bridge at 
Saltney unless the road be widened. 

Huddersfield.—Major Druitt, Board of Trade inspector, has 
again inspected that part of the Lindley seotion ef the electric 
tramways with which he had been dissatisfied, and the new cars 
were started at the end of last week. 

Twiekesham. —The Districo Council have refused at the preset 
time to consent to the Middlesex County Council becoming the 

urchasing authority under the London United Tramways Bill. 

he Council have sealed a petition against the Bil 

Bury.—The Corporation have notified the Rochdale Corporation 
that, after due consideration of the question, they are of opinion 
that it would not be desirable to act in conjunction with the other 
authorities in the taking over of the existing tramways. 


SheMield.—Although tramcars have been running successfully 
to Owlerton for some weeks, the formal sanction of the Board of 
Trade is still required. On Tuesday Major Pringle, R.E., one of 
the Board's inspectors, inspected the track, to which he raised no 
objections. 

Leioester.—At the last meeting of the tramways company 
some discussion took place with reference to the decision ol the 
Corporation to purchase the undertaking, and the hope was 
expressed that the matter might be amicably arranged without 
resort to litigation. 

Ashton. —The Town Council have resolved to proceed forthwith 
with the construction of the pro tramways within the 
borough. The recommendation of the Tramways Committee thab 
the undertaking be carried on wholly by the Corporation and nob 
leased was adopted. 

Newoastle.—At a meeting of tbe Tramways Committee last 
week 16 was stated that the Walker Council Board had resolved to 
accept the offer of the Newcastle Corporation as to running the 
tramcars to Walker. The committee decided to purchase a turbine 
for £170 for pumping purposes. 

Paddington. —It is rumoured that a scheme of municipal tram- 
ways in the borough would meet with approval by a large number 
of the members of the Council. At the last meeting it was decided 
to oppose tbe West and South London Junction Railway and the 
London United Tramways Parliamentary Bills. 

Perth.— On Tuesday а meeting of the Town Council in оош- 
mittee was held to consider tbe proposal to purchase the tramway 
system. It was agreed to recommend the Council to offer £20,000 
for the system, failing the acceptance of which to make the 
neceesary application to the Board of Trade for arbitration. 

Bolton. —The tramway system, which has been in the hands of 
the Corporation a little more than 12 months, is developing so 
rapidly that the new car-shed, erected ab а cost of about £20,000 
for the accommodation of 70 cars, will be too small when com- 
piso: Already 59 cars have been delivered, and 22 are still on 
order. 

Leigh.—The Town Council have decided to obtain statutory 
powers to enable them to construct and work tramways within 
tbe borough; and to request the South Lancashire Tramways 
Company to withdraw from their Bill such clauses as relate to 
eer within the borough other than along the main road to 

olton. 

Hackney.—The General Purposes Committee in their report 
recommend that the most strenuous opposition be offered to the 
City and North East Suburban Electric Railway Bill, and thab the 
North-East London Railway Bill be also further, thad 
the proposed London County Council tramway along Amhurst- 
road be approved. 

Scarborough.—The Town Council have unanimously resolved to 
apply for a provisional order empowering them to construct elec- 
tric tramways in the town. The total cost is estimated at £79,545, 
of which £70,011 represents the cost of the proposed tramways, and 
£9,534 the cost of the new street, street widening, generating 
station. and car sheds. 

Edinburgh.—The Corporation have decided to ask the National 
Electric Traction Company to transfer the powers ted to 
that company under the Portobello and Musselburgh ways 
Order, 1900, for the construction of a tramway from the termina- 
tion of the Corporation’s present line ab Joppa to the city 
boundary ab Magdalene Bridge. 

City and South London Railway.—The estimated cost of the 
subway ай Islington бо connect the Royal Agricultural Hall with 
tbe authorised extension of the line is put down аб £40,592, but 
provision is made in the Bill for the creation of 4800 000 addi. 
tional capital for the purposes of this subway and fer the general 
purposes of the company's underteking. 

Blase. It is believed that the Fylde Water Board’s mains 
ewrrent from the 


Corporation and the Blackpool and Fleetwood tramways. A 
committee of the Board having considered the question, recom- 
mend the diversion of the mains in some places, and a basis of 
settlement is expected to be shortly come to. 


North Shields.—Although the Board of Trade inspection has 
taken place, the new electric tramway to Whitley is nob yet open 
to the public. The reason assigned for the delay is that whereas 
the new power sbation was able to supply sufficient electricity for 
the inspection, а regular service could not аб once be guaranteed. 
Within the next few days the trams will probably be running. 


Seuthend,—The Corporation have come to terms with tbe Leigh 
Urban District Council as to the construction of the tramway in 
their district. A further effort is to be made to obtain borrowing 
powers to the extent of £2,600, the cost of providing new motor- 
cars and making the n alterations for the current to be 
received at the pier direct from the generating station in London- 


Lenden United Tramways.—Tests in regard to the possible 
effect of the electric current for the tramways at Kew upon the 
scientific instrumente ab the observatury are still being made. No 
arrangement has yet been come to with the observatory autho- 
rities, but it is confidently expected that this will be effected 
shortly. Just at present ib is unlikely that cars will be run for 
the public. 

Kingston, —The Town Council have addressed a communication 
to the Surrey County Council, suggesting that the County Council 
should unite with them in reeisting the London United Tramways 
Bill, and that the County Council should themselves, in consulta- 
tion with the local authorities concerned, obtain tramway or light 
railway powers, either by Bill or by order, as may be found the 
more expedient. 

Hampton (Surrey).—The District Council still refuee to give 
their consent to the tramway company’s Bill unless the company 
widen the Hampton-road in accordance with the plan submitted. 
The County Council are to be asked what terms they would be 
prepared to offer to the District Council in the event of the latter 
consenting to their request that they be allowed to become the 
purchasing authority. 

Dundee.—4A conference took place on Tuesday between а com- 
mittee of the Town Council and a committee of the Dandee and 
Arbroath Joint Railway Company in regard to the opposition 
raised by the railway authorities against the Corporation Bill in 
connection with the tramway exteneion in Ferry-road. The rail. 
way representatives gave no undertaking as to how tbey would 
act, and the conference came to a close for furtber consultation. 


Municipal Tramways.—Av a conference on the subject of 
municipal tramways convened by the Educational Arsenal 
Co-operative Society recently, the following resolution was 
adopted: This conference of co-eperators and otbers heartily 
approve of the principle of municipal ownership of tramways, and 
pledges iteelf to support the London County Council in seeking to 
acquire and work the same, believing such action to be in the beat 
interest of the people at large.” 


Hyde. — Аһ the last meeting of the Town Council ib was stated 
that application had been made to various membera of Parliament, 
including Mr. E Cbapman (the member for the Hyde diviston) to 
allow their names to be used as ‘' backers” of the Bill for a joint 
scheme of electric traction for Hyde Dakinfield Stalybridge, 
and Mossley, and tbat Sir James Kitson, Mr. Ridley, aud Mr. 
Platt-Higgins had consented, but that Mr. Chapman found himself 
unable to back the Bill unless he was assured that by doing so he 
would nob be bound to all its provisions, some of which he 
objected to. 

Barrow.—4At present there are absolutely no arrangements for 
carrying on a tramway service for any length of time, as the official 
of the Board of Trade, who is in the town, declines to do more 
than grant a one-day license ab a time. Another inspection of 
the permanent way has been made. So far the Corporation decline 
to pay the price—£30,000—asked for the tramways, on the ground 
that before very long they would have to go in for a complete 
electric service, and that this would entail great cost. The Trades 
Council have formed a committee to approach the Town Council 
and urge them to purchase, 

Liverpool —The Council intend to petition against the Man- 
chester and Liverpool Electric Express Railway Bill for the purpose 
only of obtaining protective clauses. As a result of the recent 
electric wire accident claims for compensation for personal injuries 
have been made. The Tramways Committee have resolved that 
they cannot be entertained. At the adjourned inquest upon the 
bodies of the two men killed by the accident, expert evidence was 
given to the effect that the only effective method of averting the 
danger was to ре the telephone wires underground. It was 
stated that the Telephone Company are doing this in Liverpool as 
rapidly as possible. 

Birmingham Tramways.— From a detailed estimate of the cos 
of the proposed tramways extensions deposited in the Private Bill 
office by the City of Pros чады Tramways Company, Limited, it 

appears that the aggregate length of these extensions is just over 
14 miles, which is made up of five short junction lines. The total 
cost of constructing the lines is pat down ab £14,172, but pro- 
vision is to be made in the Bill to empower the Corporation of 
Birmingham to construct four out of the five extensions provided 
that the Corporation within three months serves а notice on the 
company stating ite intention to do во. In the event of the Cor- 
poration constructing these tramways, a lease of them is to be 
granted to the company. In view of the proposed system of 
overhead traction to be laid down along the Bristol-road route 


THE ELECTRICAL ENGINEER, FEBRUARY 22, 1901 


а report is to be prepared as to the existing telegraph and tele- 
phone wires crossing the road, and the fullest precautions will be 
taken to protect the system agalnst any accident of the kind 
reported from Liverpool. 


Berlin.—Tbe Grand Tramway Company of Berlin, whioh 
operates no less than 257 miles of track in the German capital, 
and employs 7.145 men, carried 236,000,000 passengers last year, 
as against 188,000,000 in 1899, The methods of working are the 
overbead trolley system of electric traction (453 cars), the electric 
atorage battery method (420 cars), and horse cars numbering 1 371. 
The storage battery cars will probably be discontinued ab an early 
date, and the horse cars will also be abandoned when the direct- 
current system has been introduced throughout the tramway neb- 
work. Although the working expenses increased owing to higher 
wages and shorter working hours, and absorbed 59°65 per cent. of 
the receipts, the net profits for the year amounted to £289,893, as 
compared with £267,896 in 1899. After paying £89,440 to the 
Berlin Municipality and other local authorities, in accordance 
with existing agreements, the company is able to pay a dividend 
of 11 per cent. for 1900, as compared with 10} per cent. in the 
previous year.— Financial Times. 


Big Electric Railway Scheme. — A gigantle scheme for а 
direct electric railway route from East to West of England is 
reported to be on foot. The Manchester Boening Chronicle states 
thab tbe promoters have in view the building of an entirely new 
rallway from Harwich to Porth Dinlleyn in Wales, and another 
railway connecting with this at Leicester from Hull, the total cost 
of which, with necessary appliances and dock accommodation at 
Porth Dinlleyn, is estimated at about 20 millions sterling. The 
authors of the scheme are Messrs, Bennett and Ward-Thomas, 
consulting electrical engineers, of Manchester and London, and 
the promoters are & syndicate of London financiers, who have a 

reliminary capital of £50,000. The motive power will be provided 
Кош electrical stations placed at intervals along the route, and will 
be communicated to the train through the medium of a trolley wire 
or rod, on precisely the same principle as that used in overhead 
electric tram traction. The promoters think that a speed of 100 
miles an hour, which would enable people to travel from Harwich 
to Porth Dinlleyn (which is near to Nevin) in under three hours, 
will be sufficient for their purpose. Negotiations which have up to 
the present been carried out indicate the probability of support 
from most of the county councils concerned, the Hull Corporation, 
and several of the railway compenies. 


London County Council — Ађ ће Council meeting on Tuesday 
the Finance Committee reported, in regard to the tramways 
scheme, that the estimate of £623 500 provided for the recon- 
struction of lines between the ооа terminus and the termini 
at Westmioster, Waterloo road, and Blackfriars Bridge, and also 
for the provision of а generating station wbich will be sufficient 
to supply power for the whole of the lines on the south of the 
Thames. The Highways Committee recommended that the 
expenditure be authorised for tbe purpose named. The recom- 
mendation was adopted. The tenders for the supply of boilers, 
etc., required for the generating station were opened. 
The Council have resolved that petitions be presented, 
if necessary, against the following Bille: Railway Bills— 
Metropolitan Tottenham and Hampstead Junction, Brompton 
and Piccadilly-circus (Extensions), Central London, Charing 
Cross, Euston, and Hampstead (No. 1), аш Сгова, 
Euston, and Hampstead (No. 2) Charing Cross, Hammer- 
smith and District Electric, City and Brixton, City and North - 
East Suburban Electric, City and South London, Islington and 
Euston, King's road, North-East London, Piccadilly and City, 
West and South London Junction ; Tramway Bills—Bexley Tram- 
ways. London United Tramways. The Parliamentary Committee 
reported that in some cases it might be necessary for the Council 
to oppose on questions of principle, bub ip several instances the 
Council’s opposition would only be carried on with a view to 
obtaining the insertion of clauses. An inspection was held last 
week аб the tramways depós, Camberwell New-road, of an 
electrically equipped car and a length of permanent way, similar 
to that to be laid down for the South London lines. 


LIGHTING AND GENERAL, 


Royal Tour.—The '' Ophir ів to be fitted with a веб of wireless 
telegraphy apparatus. 

Dewsbury.—The Electric Power Bills for Yorkshire will be 
opposed by the Corporation. 

Beckenham.—The question of extending the electric light in 
Beckenham-road is being urged. 

Morecambe.—The Alhambra electric lighting dispute is still 
being carried on by the Council. 

Paddington.— The Borough Council have decided to oppose the 
Metropolitan Electric Supply Bill, 

Trowbridge.—The maximum price has been fixed ab 6d., the 
Urban District Council consenting. 


Paisley.—Mr. C. F. Parkinson, Morecambe, has been appointed 
electrical engineer of the borough. 

Manchester. —Mr. С. F. Metzger, of Bath, was at Wednesday's 
meeting of the City Council appointed chief electrical engineer. 

Taunton.— Application is to be made for sanction to raise a loan 
of £17,800 for extension of the Corporation's electric light works. 

Leamington.—The Board of Trade have fixed March 1 next as 


ше date for the commencement of the Electric Lighting Order, 
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Weston-super-Maro.—The Urban District Council are өш 
considering the question of lighting the Marine-parade wit 
electricity, 

Arbroath.—The Town Council on Tuesday decided that the 
Corporation ehovld themselves carry out the work of introducing 
the electric light. 

. Keighley.—Mr. W. Mackintosh, from the Southport Corpora- 
tion electricity works, has been appointed to the post of assistant 
electrical engineer. 


Berwiok.— We understand that the electric light company are 
in communication with the Harbour Commissioners with regard to 


ground for a station. 
to. —The Corporation last week received the electrical 


Harroga 
engineer’s report, and resolved that a third of the net profits be 


placed to reserve fund, 


, — A report has been obtained as to the cost of the electric 


, Pudsey po 
light, which, however, pub the expenditure at £25,000 for 65 lighte, 
and was thus found too expensive. 


Drifield.—Another attempt is being made to obtain telephone 
communication for the town, and seems likely to meet with 


success, Dr. Brand is the moving spirit. 
London Gazette. —Mr. R. M. Burgess, chartered accountant, 

88, Albion-street, Leeds, has 

of T. A. Flather, 406, Meanwood- 


T3ynemouth.—A a recent special meeting of the Town Council 
ib was stated that they had got so many customers for electricity 


that it would be necessary to enlarge the power station, 
litan Electric Supply Ce —The directors recommend 


Metropo 
a final dividend for the year ended Dec. 31 of 6з. per share on 


the original shares and 9d. per share on the new shares. 


Ashten.—The Council have asked Mr. Hammond to attend a 


special meeting of the Works Sab-Committee to be held on an 


early date to discuss his report and the sub-committee’s report also, 


Tettenhall.—The District Council have consented to the appli- 
cabion of the Midland Corporation for Power Distribution, Limited, 


for a provisional order for the supply of electrical energy in the 


district. 


Chelsea Eleetricity Supply Co.—The transfer books of the 
preference shares and ordinary shares will be closed from Feb. 26 
to March 6 (both days inclusive) for the preparation of dividend 


warrante, 


gs. — Application is to be made for sanction to the 


Bastin 
borrowing of £9,500, particulars of which appear in other columns. 


The existing lighting at the White Rock baths is to be improved, 


ab a cost of £72. 

Chatham.— We understand that arrangemente have been made 
for an expert from London to finally report upon tbe valuation of 
the electric lighting company’s undertaking, which the Corporation 
are anxious to purchase. | 


Midsomer Norton.—Mr. Preece recently visited the district, in 
company with Mr. George Pearson, the surveyors and chairmen of 
both urban councils, re the proposed electric lighting, and his 


report is expected shortly. 


Geteshead.— The Gateshead Electric and Mechanical Supply 
Company, Limited, has secured the contract for tbe electric 
lighting of the large confectionery works of Messrs. Edward Bone 


and Co., Gateshead - on Tyne. 


Jedburgh.—At a special meeting of the Town Council on 
Tuesday the agreement. between the Council and Messrs. 


Crompton and Co., London, for the installation and maintenance of 


light in Jedburgh was agreed to. 


Brompton and Kensington Electricity Co.—A dividend for 
the half-year ended Dec. 31 ab the rate of 7 per cent. per annum, 
making with the interim dividend 6 per cent. for the year on the 
ordinary shares, is recommended by the directors. 


Penzance,—A lengthy report on the proposed installation of 
electric light has been submitted to the Town Council. The 
scheme involves an expenditure of close on £30 000. Consideration 
stands postponed until the report has been circulated. 


Portsmouth Telephones.—The following notice of motion has 
been given with regard to the proposed municipal telephonee: 
"Thad the committee be instructed to bave specifications pre- 
pared, advertise for tenders, and report to the Council." 


Electrical Engineers (Dublin Section). Аб a meeting of this 
society, at the Royal Dublin Society, on Feb. 21, аб 7.30 p.m, а 
paper was read by Mr. Arthur Jacob, member, on The Elec- 
trical Equipment of the Dublin United Tramway Compeny's 
System.” | 

Newton Abbot. — An engineer employed by the Electric Supply 
Company visited Newton Abbot on Saturday for the purpose of 
eelecting a site for the proposed electricity works, which are about 
to be erected in accordance with the provisional order granted to 
the company. 

W. T. Henley's Telegraph Works Co.—Sabject to audit the 
directors recommend a dividend on the ordinary shares for the 
past year аб the rate of 20 per cent. (less income tax) less the 
interim dividend of 4 per cent. paid on Sept. 1 last, payable 
March 1, 1901. 

Pacific Cable.—The Victorian Government are communicating 
with the Governments of Queensland and New Zealand wich a 
view to forwarding a combined m e to the Pacific Cable 
Board, suggesting a joint undertaking with the Eastern Extension 


Telegraph Company. 


electr 


been 5 trustee in tbe estate 


Woolwich.—The Electrical Engineer has reported to the Elec- 
tricity Committee that he has arranged with the contractors to 
commence laying in the underground mains at Plumstead, weather 
permitting, in March next. 

Stock Ex .— The Stock Exchange Committee have ordered 
British Columbia Electric Railway Company's 20,000 ordinary 
shares of £10 each, fully paid, Nos. 1 to 20.000, and £250,000 
44 per cent. first mortgage debentures of £40 each, Nos. 1 to 6 250, 
to be quoted in the official list. 

Sale of Plant.—The Electric Lighting Committee of the Hall 
Corporation are pre to receive offers for four Willans- 
Siew.ens direct-coupled steam dynamos, ther with spare 
armatures and other te, switchboards and accessories. Par- 
ticulars appear in another column. 

St. Albans.—Mr. Hammond has been en as expert in 
connection with the electric lighting provisional order and to 
advise the Corporation upon the advisability of lighting up by 
electricity '' ọn their own," or as to which of the schemes 
before the committee was the best. 

Burton.—The quantity of electricity sold during the past 
month was 32,600 anite, showing an increase of 3,622 unite in the 
corresponding month of last year. Notice has been given of a 
resolution in respeob to an alteration in the price of electrical 
energy for power and heating purposes. | 

Evesham.—It has been resolved by the Gas Committee that a 
system of electric lighting, if introduced, should be in the hands 
of the Town Council, but that the information at present received 
does not warranb the committee in recommending the Council to 
incur the expense of an installation at present. | 

Partick.—A local paper says the streets are in а bad state just 
now owing to the operations connected with the laying of tele. 
phone wires and electric cables. It may be here mentioned that 
the Partick councillors did a good stroke of business in their 
negotiations with tbe National Telephone Company. 


Calverley.—At а special meeting of the District Council on 
Monday several notices of application for the supply of electrical 
energy were discussed. A deputation was appointed to obtain 
further information from the applicante aod from neighbouring 
councils as to the steps they were taking in the matter. 


St. Marylebone.—The Lighting Committee are considering the 
whole question of street-lighting in the borough. They have 
sanctioned a notice from the Metropolitan Electric Supply Com. 
pany as to the laying of a bin. cast-iron pipe along the west side 
of East · street, from south side of Dorset-streeb to No. 19. 


Lewisham. —The Borough Council have decided to inform the 
London County Council that ib was desirable that a further 
conference should take place bebween the representatives of tbe 
County Council and the metropolitan borough councils on the 
rut of generating stations for the supply of electricity in 

ulk. 


Grimsby.—' The Lighting Committee on Monday decided that 
the streets should be lit with electricity after March 31, and that 
in the meantime the arc TAY now ready and others as they 
became necessary should be lighted from 7.30 p.m. to 10 p.m. on 
Thuredays and Sundays, and from 7.30 p.m. to 11 p.m. on 
Saturdays. 

Weywood.— Borrowing powers have been obtained to the amount 
of £15,000 for the electricity works. Ап invitetion to visib and 
inspect the electric lighting installation at the county lunatic 
asylum at Prestwich has been мерке Dy the Electric Lightin 
Committee. "The vestibule at the electricity station is to be lin 
with glazed tiles at the heigho of 4ft. Gin. 

‘Islington. — Тһе former Electric Lighting Committee has been 
renamed Lighting Committee, and is now constituted as follows : 
Councillor Lamberb (chairman), the Mayor (W. J. Crumphy, 
Б.д, J P.). Aldermen W. Beale and W. Matins, and Councillors 
P. Gast, J. D. Moore, J. A. P. Usher, W. H. Whadooat, G. T. 
Wilson, A. Myers, F. G. Watkinson, L. Wilkins, and A. G. Wylie. 


King's Lynn.— The engineer in bis last report stated thab six 
additional applications for current bad been received during the 
month, the total number of lamps now applied for being 7,877 of 
8 c.p. or equivalent, an increase of 238 ; and that street lampe 
had been fixed in Friars-street, Dilke streot, Paxton-terrace, 
Higbgate House, Globe Cottages, All Saints'-street, and Austin. 
street. 

Ormskirk.—A letter from the Ormekirk Urban District Council 
enquiring whether the Board of Guardians would be prepared to 
take a supply of electricity for lighting and motive power at the 
workhouse in the event of the Council ina tion to supply 
ib on terms to be arranged, is before a sub-committee of the Guar- 
dians. The opinion appears to be in favour of a separate plant for 
the workhouse, 

Eleetric Lighting Boards.—The directors of the Company of 
this name announce that a special demonstration of their electric 
lighting boards and strips was given recently before the Czar of 
Russia and several other Royal person and members of the 
Government at St. Petersburg. Considerable interest was expressed 
in the system, the Czar himself personally manipulating the lights 
on the boards. 

Bolton.—There are now 22 churches, chapels, and schools 
installed with electric light in Bolton supplied by the Corporation, 
and on Sunday the installation was utilised for the first time at 
Folds-road Independent Methodist Chapel. The work of instella. 
tion has been done by the Bolton Corporation fittings department, 
under the supervision of Mr. Robert Baker, gas and electricity 


fittings superintendent, | 
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‘Hampstead —An artesian well has been sunk by the Hampstead 
Borough Council at their electric lighting works, Lithos-road. It 
is reported that at a cost of £600 the well has been sank 500%, 
and a yield of 600 gallons of water per hourobtained. It has been 
decided to proceed fer another 100ft , аб a eost of a farther £160, 
in the hope that a yield of 4 000 gallons an hour can be obtained. 
This will save £500 per year, and ensure a permanent supply. 


Cable Communications Committee. — A meeting of the Cable 
Communications Committee was held on Tuesday at St. Srepben's 
House. There were present Lord Balfour (chairman), the Marquis 
of Londonderry, the Earl of Hardwicke, the Ear! of Onsiow, 
Major General Sir J. Ardagh, Rear-Admiral R. N. Custance, 
Mr. Roland Wilkins (eecretary), and Mr. J. H. Lindeay (assistant 
secretary). The evidence of Sir Edward Sassoon, M. P., was taken. 


fouthampten. —The Guardians bave decided to reduce the 
ratable value of the electric lighting works from £2 560 to £800 
subject to the consent of the justices at the special rating sessions. 
The Council intend to apply for sanction to borrow £4.000, the 
cost of the new engine, foundations therefor, and other works con- 
nected therewith. The maximum load for the year was recorded 
on Christmas Eve, on which day it reached 690 kw., exclusive of 
the trams, which averaged 200 kw. 


Meathman and Co.—We are informed that in consequence of 
increased business new factory buildings have been erected by 
this firm, the makers-of the well-known telescope ladders, behind 
72, Rectory-road, Fulham, to which they have removed bheir 
chief offices and the whole of their machinery and workmen. 
They will continue their west central show and sale rooms at 
37, Endell.street, Long-acre, W.C., and their northern show and 
saio rooms ao 7, Pentonville rosd, Angel, N. 


Tunbridge Wells.—We learn that the municipal telephones 
established at Tunbridge Wells have been warmly supported. The 
subscribers are in excees of those on the books of the National 
Telephone Company, and further support has been promised. The 
municipal telephones are cheaper by about £2 a year. The National 
кер Company are new introducing the party system, under 
w subseribers are charged 2d. a day, and аге otherwise 
endeaveuriag to meet the opposition of the Town Council. 


Edison and Swan United Electric Light Co.—A payment on 
account of the dividend of the current year will be made at the 
ae of г _ cent. por nanm, € шош tax, on the A" 
shares o Company, in respect ef the half-year ended Dec. 81, 
1900. This will work out at le. 6d. per share on the partly- 
£5 shares, £3 paid, and 2s. ба. per share on the fally-peid £5 
shares, lees income tax. The payment will be made ород the 
register as 10 stood on Feb. 19, and the dividend warrants will be 
posted on March 1. 


Court e£ Cemmen Ceunoil —On Thursday the City Lands 
Committee recommended the payment of £356 11е, for one 
quarte:’s gas supply at the Guildhall and other civic institutions, 
and of £743. 6: 8d for three quarters’ supply of tbe electric 
current at the Guildhall Attention was called to the large 
amount of the bill fer electric lighting purposes, and it was 
explained that the Corporation paid 8d. per unit, and was bound 
to pay that amount, and they enly received the benefit of 2d. per 
unit on a very small quantity of thecurrent used at the Guildhall. 


Whitehaven. —The electrical engineer has been authorised to 
obtain cable for carrying out repairs. Messrs. Babcock and 
Wilcox are making good progrese with the erection of the new 
boilers at the eleetric light station. The chairman, vice-chairman, 
and Alderman Dees have been appointed a sub committee with 
роте ію arrenge for the settlement of all claime as to raising of 

nnerdale Lake. Mr. P. J. Watte, formerly electrical engineer to 
the Corporation, and now assistant electrical engineer to the 
5 Corporation, has been appointed borough electrical 
engineer. 


Wire Cuttiag.— Robert Connolly, 31, labourer, on Wednesday 
obtained six months’ hard labour for stealing, in December last, 
nearly 2 000 yards of telephone wire value £3. 10s., belonging to 
the National Telephone Company. Counsel said that the theft of 
wire frem public places was of very frequent occurrence, and the 
matter was a serious one, as, in addition to the loss of the wire, 
communication was stopped from point to point. Mr. Hutton 
said the prosecuting company was highly satisfied with the work 
of id ig Жашаш in tracing the mun, and asked the Court to 
comm 


Loftas.—The Bil whioh the Cleveland and South Durham 
Electric Power Supply Company intend promoting in Parliament 
is Just now engaging the attention of the local authorities in the 
distriat, and some of them are not prepared to let it pass through 
the House andisputed. The Loftus Urban District Couneil appear 
to favour the measure on the ground that there is a need for 
electricity being imtroduosd inso the district evem for lighting 
purposes, although the Bill contains а clause to the effect that 
the company shall nob distribute the energy, as an illuminant, to 
private consamers. 


Werne. The Clerk stated at Monday's meeting of the Urban 
District Council that he had been in communication with the 
promoten of the Derbyshire and Notts Electric Power Company's 

Ш, and had arranged for an interview, the result of which, he 
hoped, would be the insertion of a clause providing for the exclu- 
siom of the urban district of Worksop from the operation of the 
Bil. The preseet loan in connection with the electric lighting 
scheme will prevido for the lighting of the main read from the 
stetien to the park gates; if there are demands from other parte 
of the town other steps will be taken to supply t, 


Shields Bridge.—The Parliamentary Committee of the South 
Shields Corporation have considered the Bill which proposes to 
establish communication between North and South Shields by 
means of an serial bridge. The Town Clerk. in a report to the 
committee, states that the promoters sought power to work the 
bridge by electricity. and ib was proposed to confer upon the 
Corporations of South Shields and Tynemouth the power to supply 
the electric energy, to be used either within or beyond the areas 
of supply of the Corporations. The present boundary of supply 
is mid channel, and he (the town olerk) did not advise the com- 
mittee to consent to such а clause being inserted. 


Hampstead.—The Borough Council have adopted a recom- 
mendation of the Finance Committee with reference to the lebter 
from the London County Council intimating that they were pre- 
pared to issue an order sanctioning the borrowing by the Council 
of the sum of £17 229 for further extension of planb at the electric 
lighting station as follows: ‘' That the Council do agree that the 
cost of all plaut and machinery covered by the loan of £17 229 
which ib may be nece»sary to renew ос replace during the currency 
of euch loan—viz., 42 years—shall be defrayed ous of a einking 
fund to be provided for that purpose or out of maintenance 
account.” 

@arlisle.—Ab the last Council meeting attention was called to 
tbe reports which had a in the newspapers as to the 
discovery at Blackpool whereby the danger arising from telephone 
wires on the streets might be done away with, and it was 
that the surveyor and electrical engineer visit Blackpool to see the 
invention in operation. Id was stated that a deputation had 
жыр on tbe mon 5 d кеш gs 

e Telephone Company to see get 
put the Foires underground. The Works Committee had во 
objection, but wished to get a proper and complete plan. So 
far as the committee were conoerned, they would like to see the 
wires put underground. 


Hackney.—The Electric Lighting Committee have considered 
the report given in full in our issue of Jan. 25. То the totel of 
£262 740 the following is added : balance left unsanetioned, £373 ; 
extra coat of raieiog floor of buildings by 3(0., £420; extra coat of 
lining engine house with crystopal tiles, £750 ; office lay by, etc., 
£3,150 ; general charges, £307 —making the fall amount £267 740, 
and it is recommended to increase the capital expenditure by 
£25,000. Та view of the fact аб materials under the engineering 
contracts are now being delivered on the site. ib has been deemed 
desirable to appoint Mr. L. L. Robinson as clerk of works, who, on 
behalf of the engineer, will superintend the laying down of the 
plant at оће generating works, 


Huddersfield Telephones. —The Corporation are making every 
effort to secure inter communication between the subscribers to 
the- municipal exchange and the subscribers to the National Tele- 
phone Company in the local exchange area. The following are 
the places included in the Huddersfield telephone area: the 
borough. Milnsbridge, Golcar, Slaitbwaite, Marsden, Stainland, 
part of Elland. Rastrick Brighouse, Hartehead, part of Mirfield, 
Kirkheaton. Kirkburton, Farnley Tyas, Shelley, Skelmanthorpe, 
Shepley, Hooley, H»lmficoh, Netherton, South Crosland, and 
Meltbam. All the Corporation departments are to be connected 
with the new exchange, and, in addition, 400 of the most impor- 
tant manufacturers, merchante, and tradesmen have prom bo 
adopt the municipal system. 


Vibration. —Vibration is in the air, in more senses than one, It 
appears that the recent cases against the Central Railway serve 
аз an inducement to litigation elsewhere. Last week а case cáme 
before the Sberiff's Court in Aberdeen, where an indictment was 
eougho against the proprietors of the Cults electricity station on 
account of vibration eaused by the beats of their machinery, the 
noise of which was complained of. Considering that the same 
machinery has been going since 1894 the neighboura might have 
had time to become accustomed to the noise. When the case came 
before tbe sheriff- substitute he found that the working of the 
engines was euch as to caure the pursuers material discomfort 
and annoyance, and to eeriously restric) and diminish the 
use or enjoyment by them of their respective properties 
adjoining the station, and that it had diminished the value 
of their properties. He also found in law that the noise 
was а nuisance, and appointed the defenders to ledge a 
minute stating what mea-ures they were willing to adopt to 
abate it. On appeal, Sheriff Crawford affirmed theee findings, 
and in respect it was stated at the bar for the defenders that they 
did not intend to adopt measures for abating the nuisance, granted 
interdict. The defende-s appealed, and the Court expressed 
opinion—without pronouncing any interlocutor—that the sheriffs 
were right on the queetion of fact that there had been a nuisance, 
and continued the case in order that the defenders might consider 
wb.ther they c:uld abrite the nuisance by means of remedial 
measures. The same may be said of any machinery. Any noise 
ів'а nuisance and until every nuisance becomes actionable we shall 
one to grin and bear thoee which are not intentionally objection- 
able. 

Swansea A serious conflict of opinion has arisen, says the 
Western Mail, between Mr. Manville, consulting elec:rical engineer 
to the Swansea Corporation, and Mr. Cawthra, the resident 
engineer, on the question of whetber the Harbour Trust could 
be supplied with electric light ab a certain price, and at a meeting 
of the committee on Friday both gentlemen strongly gave expres- 
sion to their views, Mr. Cawthra stating thao 144. per unib 
would resale ia loss and Mr. Manville that 1jd. would result in 
profit. We learn that the Eleotric Lighting Committee have 
decided to recommend that the lighting of the docks should be 
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done by the сорсо ab ite present cost to the Harbour Trust, 
and that what this cost actually is shall, if necessary, be decided 
by arbitration. 

Accident. —Ab Batley Carr, near Leeds, on Saturday the district 
coroner, Mr. Maitland, held an inquest on the body of William 
Woodcock, 25, who met with his death in a singular manner on 
the previous Thursday at the Chickenley Heath Colliery. While 
ad work with а tub, the latter left the rails, and, the irenwork 
coming in contact with the electric switch box, he received а 
fearful shock, the wire being charged with 500 volte, He was 
found lying on his side near the tub of coal ; а fellow-workman on 
going to his assistance was knocked down by the eleotric shock, 
and could do nothing. A third workman said he also received & 
shock. Ib was shown that for 20 minutes Woodcock, who was 
found dead, had been receiving the full current through his body. 
Accidental death was the finding of the jury. 


Carnarvon.—At a recent meeting of ratepayers a resolution 
was carried expressing approval of the aotibuade adopted by the 
Town Council in opposing the application for an electric lighting 
provisional order by Mr. Peterson. It was explained that the 
members of the Counci) were unanimously in favour of the con- 
struction of a tramway to Dinas Dinlle, and it was on the exprees 
understanding that it would be carried oub with the electric light. 
ing scheme that they promised Mr. Peterson their support. Since 
then, however, Mr. Peterson had declined to entertein in the 
proposed е. диис any of the terms suggested by the Council as 
a safeguard, and his application for a provisional order contained 
no reference to tbe proposed electric tramway. The Town Clerk 
said that Mr. Peterson was now asking £1,000 for the provisional 
order in the event of his getting ib. 


Notting Hill Electric Lighting Co. — An extraordinary general 
meeting of the Company will be held on Feb. 27, at 6.30 p.m., for 
the purpose of passing a special resolution to confirm а Bill the 
Company is promoting in Parliament with the view of obtaining 
compulsory powers of purchase over two sites near the south-wesb 
boundary of the Company's area of supply. The land is required 
for а transforming station, but owing to the freeholder refasing 
his consent to the erection of a building to contain the transform- 
ing machinery, the directors have been compelled to apply for 
these compulsory powers. Should the special reeolution be paesed, 
ib will be n to confirm it at a further meeting, and it is 
proposed to hold this on the same day as the ordinary general 
mee on March 19 next, when the directors’ report and the 
accounts for Jast year will be presented to the shareholders. 


Hall Telephones.—At a recent meeting of the Hull Guardian 
Society, Councillor Brown (chairman of the Hull Telephone 
Committee) said the National Telephone Company could not 
reduce their charges because they were compelled to build up а 
reserve fund of £11,000,000 by the end of 1911.  Ninety-eight 
out of every 100 messages were local, and therefore the Зор, дп 
was not a national опе The Postmaster-General said, If you 
take the question up in Hull we will give you every facility for 
working 10, and we will hand our wires now in the town to you.” 
The Post Office also said If the municipality does not e it 
up, we will." Alderman Crook said the Corporation had no right 
to take up any industry unless it had a monopoly. It had no 
right to be a competitor. They could not borrow money ab less 
than 4 per cent., and it was worse than madness to run into the 
expense of £70,000 or £80,000 in face of the possibility of the 
National Telephone Compeny coming down with their charges. 
The Chairman said that much would depend upon the number of 
subscribers, 

Ballymena. —Мг. V. H. McCowen’s scheme for electric lightin 
has been submitted. The motive power would be both steam an 
water, steam being used during the hours of heavy 55 and 
water for carrying the night load and charging storage batteries. 
The three-wire low-tension continuous-current system, with storage 
batteries, had been recommended, current generated аб a pressure 
of 500 volts, and ре to consumers ао 240 volte. The plant 
would be duplicaved, and езе of supplying 3,000 8-o.p. lamps. 
The mains laid in the scheduled streete would have а capacity 
of 30,000 8.c.p. lamps, and, as before sbated, the system could 
be inoreased to that amount with the addition of feeder mains 
and motive power and dynamos. The estimated cost of an 
8 c.p. lamp per year of 700 hours would be 8s. 9d., or 7d. per 
unit, The estimated income of the scheme when the 3 
8 c.p. lamps alladed to are connected would be about £1,500, 
and the outlay for Producing same about £1,465, which would 
leave a balanoe of profit of £35. However, as the scheme 
provides for an additional outlay of, say, £2,500, the output of 
the current could be doubled and the price per lamp and unit 
very much reduced. The whole plante and maine were planned 
with the very latest and most improved machinery, mains, and 
appliances. А plébiscite of the town is to be taken as to whether 
gas or electricity should be adopted by the ratepayers. 


Hove.—4At a recent meeting of the Lighting Committee a letter 
was read from the Hove Electric Lighting Company, Limited, 
Mansion House-buildings, London, E.C., with reference to sn 
interview which Mr. Smith had had with the surveyor (Mr. Н. Н. 
Scott) respecting casing for carrying the company's main under- 
ground where it was not possible or convenient to use the 
culvert system. Mr. Smith had pointed out the difficulties the 
company experienced in getting the Crompton-Davis casing at 
al ab any price. A report was read on the subject from the 
borough surveyor, and it was resolved thab consent ba granted to 
the company to use а modifled form of iron casing in lieu of 
Crompton. Davis casing, subject to the details being approved by 
the surveyor, and also subject to an endorsement being placed on 
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the original deed of transfer at the cost of the company. The 
committee did not consent to the suggestion of using troughing 
or cast-iron pipes. The committee are proceeding with the lightin 
echeme as fast as they can, and the whole town will, iv is expected 
be completed by the end of the year. Referriug to the application 
of the Hove Electric Lighting Company to the Board of Trade оп 
the subject of a change in the voltage. ib appears that the com. 
mittee look at the matter in the same light as the Works Com- 
mittee, who, when the eerie d wanted to change the voltage to 
220 instead of 110, stipula that no change should be made 
exc ‘pt with the consent of the consumer. The company аге now 
secking to geb that stipulation altered, so that practically the 
congumer would have to take the increased voltage whether he 
liked it or not. The application is not likely to be granted. 

London County Council— The Council on Tuesday agreed to 
lend the Bermondeey Council £21 140 for the erection of buildings 
for electricity purposes. The Highways Committee reported that 
the generating station erected by the Council on the Victoria- 
embankment for the cur of the electric light installation for 
that thorougbfare and Westminster Bridge would be formally 
opened by the Chairman of the Council on Feb. 23. After the 
formal opening of the station the electric light will be switched on 
to some of the parapet lamps on the embankment, and they hoped 
to have the whole installation completed within & few weeks from 
the present date. They had directed that each member of the 
Council should have sent to him a card of admission to the ceremony. 
The Corporation of the city of London and of the Council of the 
ciby of Westminster had been invited to attend. One hundred 
and twelve applications were received for the appointment of 
resident foreman for the generating station, and the committee 
recommended that Mr. John Micklethwaite Harrison be appointed. 
The chief engineer had reported that the staff for the generatin 
station should consist of two shift engineers and three cleaners an 
gressers, and two lamp-trimmers. After conferring with the chief 
engineer, the committee found that it would be sufficient if one 
shift engineer and two cleaners and greasers be appointed ab once, 
and that the appointment of the others stand over for the present. 
They recommended that Mr. S. Macnaught be appointed as shift 
engineer. Sanction was given to the County of London and B; ові 
Provincial Electric Lighting Company's notice, under the Wands- 
worth Order, 1892, of intention to lay low-tension mains along 
Tooting Bec-gardens. 

Glasgow —The second annual festival of tbe employés of the 
Glasgow Corporation electricity deparbment was held in the city 
hall on the 13th inst, Lord Provost Chisholm presided, and Bailies 
Maclay and Wilcock, Meesrs. W. A. Chamen (chief engineer of 
the department), J. C. Ward (mains superintendent), R. B. M‘Coll 
(chief clerk), Mr. Poole (chief station engineer) and Mr. Fuller 
(chief electrical engineer, Ayr), were also present. The Chairman, 
having expressed his pleasure ab being present, referred to the 
letbers that had been addressed to the newspapers шр of 
the state of the streete, and said the question had been asked, Who 
was responsible for the upturning of the streets? If the truth 
muat be told, they had the culprits before them; but he was Ee 
pared to say that, во far as he could gather, the department bad 
done their work as rapidly and as effectually as could reasonabl 
be expected of them. "The Glasgow Corporation was credited wi 
being one of the most advanced and enterprising corporations in 
the kingdom, if поо in the world, and uodoubtedly the success of 
the various worke carried on by the Corporation was due to the 
employós in the various departments, He did not disparage the 
value of the great engineers they had ab the head of the depart- 
mentes ; they were men of bigh characber and outetanding ability ; 
but пой one of them, nor all of them combined, could carry on their 
work without the cordial and loyal assistance of the men who 
were alongeide them, and who carried out their instructions with 
an energy, loyalty, and intelligence which showed that they were 
no mere machines, but that their heart and soul was in their 
work The electricity department was practically in its infancy ; 
there was before them a vast future, He should like the next 
grea discovery in electricity to be made by some subordinate in the 

epartment, who would thus show that though he might be in the 
hamblest position he had nevertheless sed his mind to study 
the question. А concert and dance followed.—Glasgow Herald, 


LEGAL INTELLIGENCE. 


WORKMAN’S COMPENSATION CLAIM. 


At the Liverpool County Court on Monday an important case 
under the Workmen's Compensation Act was decided by his 
Honour Jadge Collier, who held that a tramway for electric or 
other motive power does not come within the Act. 

The applicant was a labourer named John Henry Lowther, 
living in Hector street, Liverpool, and he sought compensation 
from the Bootle Corporation, by whom he was employed, for the 
loss of hisleft eyesight, consequent upon an accident on May 14, 
1900, when he was engaged cleaning sette in Rimrose-road, Bootle, 
a piece of chipping striking him in the face with the result named, 
The applicant's average weekly earnings were £1. Is, and he had 
received from the respondente £19 19s., being 19 weeks' wages. 
He now asked for half his weekly earnings for as long as his 
Honour might direct, or for a lump sum in seotlement, 

Mr. W. H. Quilliam was for the applicant, and Mr. Cuthbert 
Smith, instructed by Mr. J. R. Clarke, for the respondente. 

His Honour, on a technical point, held that a mere intimation 
бо the respondente that the applicant might, under certain circum- 
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stances, proceed to litigation, which might refer as well to the 
Employers’ Liability Act as to the Workmen's Compensation Act, 
cannot be held to be a claim under the latter Act; and he there. 
fore awarded that no claim for compensation having besn made by 
the applicant within six months from the accident, he was not 
entitled to compensation. His Honour, proceeding, said that he 
was reluctant to decide the case on a merely technical point, and 
he had considered whether the applicant was entitled to com- 

nsation on other grounds. Having alluded to the circumstances 
In which the accident happened, and to the nature of the 
employment, his Honour said Section 7 of the Acb provided 
that the Act shall apply only to employment by the under- 
takers as hereinafter defined ‘‘on or about a railway or 
engineering work." There was no doubt that the respondents 
were undertakers within the meaning of the Act, but he 
held that the tramway lines which were to be laid down 
did not come within the definition of the word ‘‘railway” in 
the Act. As to whether the applicant was omp oyen by the 
respondente '' on or in or about an engineering work,” his Honour, 
proceeding, said the applicanb was dressing stones which had been 
taken up from the street. and were to be laid down again when the 
tramlines had been placed in 5 His connection with the 
tramway was remote, but he (the judge) thought that tbe employ- 
ment came within the words '*on or in or about” the tramway. 
Then came the question, Was the tramway an engineering work 
within the meaning of the Act? То arrive ай а decision upon 
that point he must quote the definition of the expression ''engi- 
neering work" so far as it applied tothe present case. Engineering 
work means any work of construction or alteration or repair of a 
railway, harbour, dock, canal, or sewer." He thought that tbe 
latter part of the definition relating бо machinery did nob apply. 
The question, therefore, according to his view, was reduced to the 
point—was the tramway being constructed by the respondente а 
railroad within the meaning of the Act? It was to be observed 
that there was in the same section a definition of the word 
"railway." In the definition of the words engineering work,” 
the word “railroad,” a word seldom used in this country, was 
employed, so he assumed that it might be assumed thab а 
"ra " was something different from a railway, but the 
word ''railroad" was never applied to tramlines. Tramlines or 
tramways were quite төй known in 1897, and if the expreesion 
' engineering work " was intended to apply to them, he could not 
think that the Legislature would have omitted to name them, and 
would have taken the roundabout and anintelligible course of 
calling them railroads He, therefore, found that the applicant's 
employment was nob one to which the Act applied, and he awarded 
accordingly.— Liverpool Courier. 


HARNESS BELTS. 


Mr. C. B. Harness, late managing director of the Medical 
Battery Company, residing at Macaulay road, Clapham, applied 
on the 18th inst. at the Wandeworth County Court for his 


discharge 

Mr. Achieson, assistant official receiver, stated that the receiving 
order was made against the debtor on Oct. 11 last. The liabilities 
amounted to £8,289, and the assets were nothing, and nothing had 
been realised. 

A Representative of the proprietors of the Nectrical Review 
opposed the application, they being creditors to the extent of 
several hund of pounds, coste of one or two notorious successful 
acbions in the law courts. 

His Honoür suspended the bankrupt's discharge for three years. 


NEW COMPANIES. 


The tration of the following companies has been announced 
during the week : | 

John 8 Vaux and Co., Limited (Sunderland) —Capital, £5,000, 
in £1 shares. Object: to acquire the business of Joha S. Vaux 
and Co., and to carry on the business of marine, electrical, and 
mechanical engineers, etc. 

Cleveland and Durham County Electric Power Company, 
Limited (Middlesbrough).—Capital, £25,000. Object: to pro. 
duce, store, and supply electrical energy and power and electricity 
of all kinds for all purposes in the North Riding of Yorkshire and 
in Durham. 

Pile-Bloc Battery Company, Limited (Charing Cross-road, 
W.0.) —Capitel, £25,000. Object: to adopt an agreement with 
T. F. Harvey, Н. C. Harvey, and E. P. Harvey, and to carry on 
the business of electricians, mechanical and electrical engineers, 
manufacturers of and dealers in pile.bloc and other batteries and 
electrical apparatus and appliances, ete. 

Rock Bronze, Limited (Manchester) — Capital, £6,000. 
Objects: to acquire the business carried on ар Rawtenstall, 
Lancs., by the Antifriction Bronze Company, Limited, and to 
carry on the business of rock bronze manufacturers, mechanical 
and electrical engineers, machine makers, founders, etc. 

Howard Conduit Company, Limited (Manchester). —Capital. 
£20,000. Object: to uire the benefiv of an indenture of 
license made between A. H. Howard and W. T. Glover and Co., 
Limited, to make, use, and exercise a certain invention for 
improvements in and apparatus for the manufacture of pipes or 
conduits for electrical conductors, or for conveying liquids or 
gases, or for analogous purposes, 


to ac 
Brad 
designers, dealers in designs, machine makers, opticians, elec- 
tricians, etc. 


acquire the undertaking 
Limited (in liquidation), to manufacture and deal in insula 
other wires and cables capable of use for telegraphic, telephonic, 
and other p 
of electricity, and to carry on the business of manufacturers of and 
dealers in okonite and other insulating materials and things used 
in connection with electricity, eto. 


Kerbey Bowen Electric Syndicate, Limited. —Capital, £20,000. 
Object: to take over the freehold yacht-building and electric 
works on Eel Pie Island, Twickenham, and to carry on the busi- 
ness of ship and launch builders, engineers, electricians, electrical 
engineers, etc. 

City and Suburban Electric Carriage Company, Limited.— 
Capital, £500. Object: to carry on the business of cycle, veloci- 


pede, carriage, vehicle, launch, and flying-machine builders, 
electricians, etc. 


Designograph Company, Limited.—Capital, £10.000. Object: 
gane certain inventions by H. Mackintosh, of 23, Bank-streeb, 
ord, or any other inventions, and to carry on the business of 


Braby and Tomlinson, Limited.—Capital, £10,000. Object: 


to acquire the business heretofore carried on at 15, Hart-street, 
Bloomsb 


on the business of electrical, etc., engineers, electricians, etc. 


огу, W.C., by Messrs. Ргібсһебба and Gold, and to carry 
C. Lindley and Co., Limited.—Capital, £60,000. Object: to 


acquire the business of merchante and manufacturers of engineers’ 
stores carried on at London, Bradford, and Sheffield by Richard 
H. N. Lindley under the style or firm of C. Lindley an 
to carry on the business of electrical and mechanical engin 
electrical or other railway and tramway contractors, manufacturers 
of and dealers in electric, magnetic, telegraphic, telephonic, and 
other appliances and apparatus. 


Co., and 
eers, 


Okonite Company, Limited.—Capitel, £120,000. Object: to 
and assets of the Okonite Com пу, 
ап 


, and for electric lighting and the conveyance 


Walter Soott and Limited.—Capitel, £250,000. 


Middleton, 

Object: to adopt an agreement between Walter Scott, John T. 
Middleton, an 
Middleton, and the Com 
carried on by Walter 
develop, administer, and control public works and conveniences of 
all kinds. including railways, tramways, docks, harbours, wharves, 
canals, electrical and other works, eto. 


Charles T. Scott of the first BS Thomas T. 
y to on the businesses heretofore 
соб and Co., and to construct, equip, 


Веск and Moss, Limited. — Capital, £2,500. Object: to 


acquire the businesses carried on at Hanley by William Moss, 
Beck and Moes, and Larsen and Co., and to carry on the business 
of electric metallu 
fitters, electrical and general engineers, eto. 


iste, electrotypers, electroplaters, enamellers, 


Plumpton Bros. and Co, Limited.—Capital, £100. Object: 


to carry on the businees of electrical engineering in any form 


whatever, etc. 


Primitiva Gas and Electric Cempany ef Buenes 


Lighting 
Ayres, Limited.—Capital, £1,200,000. Object: to adopt an 
agreement between La Companhia Primitiva de Gas de 
Aires and H. Ward, to acquire gas or electric light works in the 


River Plate and other countries in South America or elsewhere, 
and to carry on the business of manufacturers, generators, and 


suppliers of gas, electricity, and other illuminante and force, 
engineers, engine and machinery builders, gas and electric stove 


makers, wharfingers, contractors, etc, 

Woodcock and Co., Limited (Plymouth).—Capital, £25,000. 
Object: to adopt an agreement with W. T. F. Rowe, James 
Skewes, and Josiah Skewes, and to carry on the business of brass 
and iron founders, mechanical and electrical engineers, hard ware- 
men, etc. 

London and Proviucial Electric Construction Oompany, 
Limited.—Capital, £75,000. Object: to apply for, obtain, 
promote, and deal with Acts of Parliament and provisional or 
other orders or other authorities or licenses relating to the 
incorporation of a company or companies for the construction of 
underground or overground railways or tramways бо be worked 
by electricity, to oppose any Bills or applications, to adopt an 

reement between Louis Bernt of the one part and Elliott G. 

ason (for the company), to construct, equip, maintain, and work 
by steam, electricity, cable, or other mechanical power any 
railways and tramways, and to carry on the business of railway, 
tramway, omnibus, and van proprietors, electricians, electrical and 
general engineers, etc. 


PROVISIONAL PATENTS, 1901. 


FEBRUARY 11. 


2900. Improvements in and relating te fusible cut outs for 
electric oirouits H. M. Salmony and Co., Limited, 11, 
Southampton-buildings, Chancery-lane, London. (Elek. 
trizitáts Actien.Gesellachaft, vorm W. Lahmeyer und 
Со., Germany.) (Complete specification, ) 

2909. Improvements im or relating te overhead trolley wires 
or conductors for electric traction overhead, electric 
cables, telephono, telegraph, or like wires. Augustus 
Wyvill Hancock, John Leighton, and Robert Hacking, 
111, Hatton-garden, London. 

2953. Improvements in electrodes for secondary batteries or 
accumulators. Carl Adolf Wilde, 22, Southampton. 
buildings, Chancery-lane, London. 
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2877. guard wire device. Donald Smeaton 


safety 

Munro, 58, Kelvingrove.street, Glasgow. 
2040, An improved system for transmitting mossages, par- 
tionlarly telephone messages. George Croydon Marks, 
18, Southampton - buildings, Chancery -lane, London. 

(Louis Warren Soutagate, United States.) 
Improvements in thermo-electric batteries. Lucian 
омеа, 18, Southampton - buildings, Chancery-lane, 

ndon. : 


FEBRUARY 12, 
provements in guards fer oleetric trolley wires. 
Arthur Henry Gledhill, Trinity Works, Halifax. 

3002. Insulater for eléctrical conduction wires. Morton 
Harloe, 60, Woodstock.road, Finsbury Park, London. 
(Date applied for under Patente, etc., Act, 1883, Sec. 103, 
Sept. 19, 1900, being date of application in United 
States.) (Complete specification. ) 

3015. Improvements in electrical alarm and other like appa- 
ratus, Edwin Whiting and Roberb Carr Myddelton, 
115, Cannon-street, London. 

3026. Improvements relating te closed conduit electric rail- 
ways. Léon Dion, 45, Southampton-buildings, Chancery- 
lane, London. (Complete specification.) 

3630, Improved method of and means for holding and oon 
necting tho wires of telephone receivers and the like. 
Francis George Bell and Max Byng, 165, Queen Victoria- 
street, London. 

3085. Improvements in or relating to trolley or like current 
oolleotors for olectric tramways and the like. 
Francis Edward Shaughnessy and George Johnston 
Thomas, 6, Lord street, Liverpool. 

3086. Improvements in or in connection with trolley or like 
current collectors for eloctrio railways and tramways. 
Artemus Boutelle Eupham, 6, Lord-sbreet, Liverpool. 

39047. Improvements in apparatus for regulating pressure in 
electric mains oennected to storage batteries, John 
Somerville Highfield, Birkbeck Bank-chambers, South. 
ampton-buildings, Chancery-lane, London. (Complete 
specification. ) 

3081. Electric generater. Joseph Stretch, 18, Southampton- 
а ee Chancery-lane, London. (Complete specifica- 
tion. . 

FEBRUARY 13. 

8087. Improvements in electrical starting and regulating 
switohes. Arthur Henry Hickley, 10, St. George's. 
crescent, Liverpool. 

3111. Improvements in systems of electrical distribution. 
Benjamin Garver Lamme, Westinghouse - building. 
Norfolk-street, Strand, London. (Date applied for under 
Patente, etc , Act, 1883, Seo. 103, July 14, 1900, being 
date of application in United States.) 

$118..Imprevements in systems of electrical distribution. 
Benjamin Garver Lamme, Westinghouse - building, 
Norfolk-street, Strand, London. (Date applied for under 
Patente, etc., Aot, 1883, Sec. 103, July 14, 1900, being 
date of application in United States.) 

3118. Improvements in rotary fleld magnets for olectrical 
machines. Benjamin Garver Lamme, Westinghouse- 
building, Norfolk-street, Strand, London. (Date applied 
for under Patents, etc., Act, 1883 Sec. 103, July 14, 1900, 
being date of application in United States.) 

3123. Improved insulating conduit for the conductors of 
electric tramways. Paul Christian Seguy, 53, Chancery 
lane, London. 

3187, Improvements in guards or protectors fer trolley wires 
and other electric conducters. Simon Cristol, 6, Lord. 
street, Liverpool. 

FEBRUARY 14. 

3164.. Improvements in olectric ignitions for gas-engines and 
motors. Richard Hoyle and Silvestre Wilson, 4, Sb. 
Ann's.square, Manchester. 

3177. Improvements relating to electrical traction systems. 
Egerton Goolden Pulford, 10, So. George’s-crescent, 
Liverpool. 

3179. Apparatus for governing the output of dynamos when 

| driven at diferent speeds. Horace James Jordan 
Hummel, Birkbeck Bank chambers, Soathampton-build- 
ings, Chancery-lane, London. 

'$181. Improvements im er applicable to dynamos and other 
electromagnetic machines. Felix John Howitb and 
P. R. Jackson and Co., Limited, 70, Deansgate, Man- 
chester. 

3190. Improvements in apparatus for controlling or breaking 
electric circuits, Andrew Thomas Smith, jun., and 
Percy Ruskin Allen, 55, Chancery-lane, London. 

3190. Improvements in electric furnaces. Philippe Jarie, 70, 
Chancery-lane, London. (Complete specification. ) 

3806. Equalising appliances for interconnected polyphase 
currents. Siemens Bros. and Co., Limited, Birkbeck 
Bank-chambers, Southampton-buildings, Chanoery-lane, 
London. (Siemens and Haleke Aktien - Gesellschaft, 
Germany.) (Complete specification.) 

3991; Improvements in safety appliances for olectric trolley 
wires ог cables. William James Nash, 6, Lord-street, 


Liverpool, 


3207. Improvements in telephone installations having a central 
micrephone battery. Siemens Bros. and Co., Limited, 
Birkbeck Bank - chambers, Southampton - buildings, 
Chancery-lane, London. (Siemens und Halske Aktien- 
Gesellachafo, Germany.) (Complete specification.) 

3925. Portable X-ray apparatus. Augustus Rosenberg, 33, 
Chancery-lane, London. 

3264. Improvements in or relating to electric ignition devices 
for explosion engines. Wilhelm Maybach, 111, Hatton- 
garden, London. : 


FEBRUARY 15. 


3847. Improvements in or relating to safety guards for over- 
head electric wires. Thomas Warburton Redford, 57, 
Dorset-street, Bolton. 

Improvements in and relating to call registers for 
telephones, William Henry Turner, Burnley. 

A new or improved light ampere-meter for 
measurements Herbert Ernest Hart, 73, St. Stephen’s- 
road, Upton Park, London. 

Improvements in protectors for sparking plugs ef 

um motors with electric ignition. Robert 
James Paton, 18, Fulham place, Paddington, London. 

Improvements in or applicable to dynamos and other 
electromagnetic machines. Felix John Howitt and 
P. R. Jackson and Co., Limited, 70, Deansgate, Man- 
chester. (Complete specification.) 

An anti-vibration base-frame for explosion and ether 
motors, dynamos, and other mechanism, appliunces, 
or apparatus. George Middleton, 8, Quality-court, 
Chancery-lane, London. 

Improvements in and rolating to electrical ignition 
devices for internal combustion engines. Tom 
Bousquet Browne and Francis Leigh Martineau, 70, 
Chaucery.lane, London. 

Parifying beverages and liquids by means of manganates 
under influence of the electric current. William 
Phillips Thompeon, 322, High Holborn, London. (Société 
Mangano Electrique pour la purification des eaux et des 
boissons, France.) (Complete specification.) 

Improvements relating to Rontgen-ray apparatus. 
James Mackenzie Davidson, 323, High Holborn, London. 


FEBRUARY 16, 


. Improvements in and relating te protectors for trolley 
wires of overhead driven electric tramways. James 
Townsley Pearson, St. James's Hall, Burnley. 

An improved safety guard to be applied to tha trolley 
wires used for actuating electric tramoars. William 
Henry Cottam, 4, St. Ann’s-eqauare, Manchester. 

Improvements in battery electrodes. John Liddle, 154, 
Sd. Vincent.streeb, Glasgow. (The Globe Electric Com- 
pany, United States.) (Complete specification.) 

Improvements in electric arc lamps and electredes 
therefor. Charles Audrew Lee, 56, Paulton-equare, 
Cheleea, London. : 

Improvements ia electrical heat radiators, John Coley- 
Bromfield and William Herbert Milnes, 33, Cannon- 
street, London, 

Devioe for automatically breaking ofroutt of 
wires. Amos E. Barber, 222, High Holborn, London, 


. Improvements in magneto-electrio igniters. William 
Phillips Thompson, 6, Lord.street, Liverpool. (Joseph 
Boiron, France.) (Complete specification.) 

. Improvements in switches or cutouts for overhead 
electric wires. William Thomas Smith, 6, Bank-street, 
Manchester. 

Improvements in secondary batteries, Richard Frederick 
Yorke, 19, Holborn viaduct, London. 

. Improvements in commutator brushes. Siemens Bros. 
and Co., Limited, Robert Damas, and Charles Rowland 
Palairet, Birkbeck Bank chambers, Southampton-build. 
ings, Chancery lane, London. (Complete specification.) 

Improvements in or relating te overhead trolley wires 
for electric traction, overhead electric cables, tele- 
phone, telegraph wires, or the like. Augustus Wyvill 
Hancock, John Leighton, and Robert Hacking, 111, 
Hatbon-garden, London. 

. Improvements in apparatus for use in the electro- 
deposition of metals. Sherard Osborn Cowper-Coles, 
47, Lincoln's-· inn · flelds, London. 

Improvements in apparatus for use in the electro- 
deposition of metal upon tubes. Sherard Osborn 
Cow per-Coles, 47, Lincoln's.inn-fielde, London. 

Improvements relating to  oleotrio accumulators, 
Michel Pisca, 45, Southampton-buildings, Chancery-lane, 
London, | 

Improvements in and relating to electric motor start. 
ing, regulating, controlling switches and like appa- 
ratus. Hugh Hirst and William White, 165, Queen 
Victoria-street, London. 

Improvements relatiag to the construction ef electrodes 
containing sinc for use in electric batteries and 
method of producing and employing the same, 

Wilhelm Erny, 18, Buckingham-street, Strand, London, 


P d 


83281 


3181. 


$391. 


3310. 


3881. 


3391. 
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3417. Improvements in galvanic batteries, Wilhelm Игпу, 18, 
Buckingham-street, Strand, London. 


COMPLETE SPECIFICATIONS ACCEPTED. 
To be published on March 9. 
1900. 
3194. Methods of and apparatus for manufacturing coils for 
use in copnection with electrical instruments, Weston. 
3964. Armatures of eleotrio motors, specially applicable for 
use in meters for electric currents. Perdrieab. 
3834. Electric generators and motors. Storer. (Date applied 
for unier International Convention, July 28, 1899.) 
4931, cpi дан method for securing uniform time in olocks. 
rant. 
5786. Riectrie cables. Nisbett, 
6686. Apparatus for forming a silence chamber for telephonic 
| purposes and the like. Dewar and Sherman. 
6990. Switches for electric currents. De Janisch. 
6923. Loud-speaking telephones. Dussaud, 
7356, Electrical incandescence lamps. Schattner and Harmer. 
8668 жеоо aro lamps. Interstate Electric Company and 
elzer. 
9559 Electric aro lamps. Bremer. 
11547. Fittings for overhead trolley systems of electric tram- 
ways. Hill. 
11894. Telegraphy and apparatus connected therewith. Bull. 
19099. Electrodes for accumulators of electricity. Myers. 
90186. Electrically and pneumatically controlled air brakes 
for railway and like vehicles. Abel. (Siemens und 
Haleke Aktien Geeellechaf. ) 
91629. Tachometers. British Thomson Houston Company, 
Limited. (Haskine.) 
$1917. Electric current regulaters. Justice. (Erie Exploration 
Company.) | 
22233. Electric railways, tramways, and the like on a 
sectional conductor system. Kandó. 
$3100. Galvanio batteries. Allison. (Waterbury Battery Com- 
pany.) 


93107. Galvanic batteries. Allison. (Waterbury Battery Com- | 


pany.) 
98387. Manufacture of braided cords or cables for electric 
lighting and like purposes. Schiirmann. 
23394. Electric brake systems. British Thomson- Houston Com- 
pany, Limited. (Case ) 
93743. Electric battery cells. Tiqueb. 
99890. Insulating and protective coatings especially applicable 
to electric conductors, Peuat and Apel. 
1901. 
688, Construction of telephone cables, Tremain. 
$40. Electric safety fases. Siemens Bros. and Co., Limited. 
(Siemens und Haleke Aktien-Gesellechaft.) 


TRAFFIC RETURNS. 


a ————— — —————M— c ——— 


Returns for Increase Total receipts fer 
Line. week or half-year. 
Ending |1901. |1900.| decrease. | 1901. | 1900, 
£ £ £ £ £ 
Aberdeen Corp'rat'n Feb. 16 | 520, 515) + 5 [25.302 21,984 
Birmingbam Trams. ., 16 |3 9543 622 + 331 |26 867 | — 
Blackburn Corp'rat'n| Јар. 13 |1 191, — == 2724; — 5 


Blackpool Corporatn. Feb 14 164 98 + 66 29 354 21,592 
Blackpool. Fleetwood , 16 136] 99 + 37 950 970 
Bolton Corporation. ,, 17 1.236 — — 9 194 | -- 


Bradford City Trams} ,, 17 | 771| 314 + 457 5,122 | 2.330 
Bristol Tramways Co.] „„ 16 3,3742 217 +1 157 = 
Carlisle Tr'mw'ys Со! ,, 2| 106) — — 558 — 
Central London Ry. | ,, 16 |6,131| — — 42 838 — 
City & South London| ., 17 |2 0401, 100 880 14.039 7,899 
Cork E. T. and L. Co. , 14 | 328) *169 159 | 2,171 | 1 901 
Dover Tramways ..| , 16| 141| 147 6| 1069 | 1,028 
Dablin & Lucan E.R) ,, 16 711 4 24 490 | 357 
DublinU.T.,elec.cars} ,, 15 |3.102/2,710 392); — == 
Dublin S.D. Electric}! ,, 1\5 | 672] 529 — - 


+++++++ +1 ++ 
— 
тщ 
v 


Dundee Tram Со. ...| , 13 | 439| 333 106 | — == 
G w Corporation| ,. 16 7.8007. 780 20; — — 
Halifax Corporation 4, 18 688| 467 221 |35 048 27,546 
Huddersfield Corp’n.| , 16 | 600| 544 56 |31 8800129 349 
Hall Corporat’n 1.8 „ 16 [1 428] 625 + 803 |62 7460 — 
C n , 9 7.5995.912 11 687 |47 098 39 008 


Liverpool Overhead ,, 17 1.424 1.243 + 181 10,337 |10,140 


Portsmouth Corpn..| , 16 | 519] — — — — 
St. Helens Tramwys. — — — = == 
Sheffield Corporation| ,. 17 |2.792]| — — — — 
Southampton Tram „, 14 | 531] 301 + 230 — — 
BouthportOorporat'n — 


Swansea Tramways. „„ 8 325| 213| + 112 | 2,028 | 1,316 


* Traffic was stopped for two days due to heavy snowstorm. 
a From July 80, 1900. Since April 1, 1900. 


COMPANIES’ STOCK AND SHARE LIST. 


ame. Amount Last price. 
Commercial and Industrial.— paid. 
Aron Blectricity Meter, 6 p.o. Cum. Pref. Shares, 1-195,000 1 11/16-18/16 
British U 9, <40 =з = a UD o =n e ав we =з 8 = 11-12 
40,001- 70.000 .. оо as WO CD me èo QD CD UD CO eee e a 5 ee 11-111 
Beitish Slectric 0 Works 15 00100.00 9 ^ 1 œ 1/16-8/16 
— — per cent. Cum. Pref ———Ó а ii 
— cent. First M 8 === = 108 =. 86- 
porum рн cent. Эг Mor anuf.,6 per cent. Pref. 65 
Brush Electrical Bagin Я narf 2 1 
Non. Cum., 6 per cent. PT kk... — 7 — 7}? 
——— 44 per cent. Debenture Stock kk. e =~ 100 „ 106-110 
1 ) (—ñ 8 b a d 
—— per cent. Fre 3 b a i 
Orompton and Co. * » 9 wp b „ GS es 00 оо eum — oF ср ce» ae 66 тз c» Ge 8 = 
-b per omt. Debentures .. = =.. — ~= =o >. =o m o o m + — æ 100-108 
Bdison Swan United, Ordinary .. fg 8 = 2 
5 per cent. Debentures . = -e ne ~e = = = ~ =o — =m = b = 
4 per cent. Deb, Stock, Red... —. ео эз 99 @ аә аю 100 aam 
Blectric Construction, Nos. 1 to 112,100 Pp = $-a * 
per cent. Cumulative Fre.... 2 = 
— cont. Perp. tst Mort. Deb — эф XD eo as њо oe 100 — 101-104 
W. T. Henley's Telegraph Works, Ordinary ..... LX c E ше 16 
per cent. Preference a.. a.. = ~ æm m — ~ ~ e ct 0 
per cent. Debentures ....— ...— =o oo o. æ =- =o =o 100 — 106-118 
India Rubber, Gutta Percha, and Telegraph Works . 10 „ 313 
[| oent. Debentures 999 96 о о те mo a» emp о о me ше as L 100 = 1 „106 
Telegraph on and Main: enance = = = = — — = = 19 . 61-45 
рес сше Bonds 55... = < 100 101-104 
Telegraph ufacturing Ordinary 69 оо as оо as an «D то ао as ое 8 лаг 11-12 
— —- per cent, Cum. Cum. Pref asc ce 49 a Qe == m a же ао ав — 6 = 6 
Willans and Robinson, Ordinary, 1-90,000 ................. È - 10-11 
—— 6 pet cent. Cum. 30,001-60,000 . Š - | 1 


рр 
Blackheath & Greenwich District Ordin-ry 1,%01.101,300 — 


4j per cent. Deb. Stk. Certs., Red. and Conv. . 76 
B and Poole, Ordinary ..—..——- m 10 
t} per cent. Cum, Pre... = 10 
Brompton and Kensington, Ordinary .............. — | 
—— 7 per cent. Preference............ oeae aesa.. oo b 
Calcutta Electric Supply Corp., Ordinary, Nos. 1-30,000... — — 5 
Cross and 8trand......—..... 4 2» 6 
per cent. Cum. Pref. -s =. = d == D 
Chelsea Electricity Supply JJ „ 8 
— Of cent. Dobent ure eu ess. 100 
Oity of London, ағу o.o as ao mo фарад велеа — 10 
—— 6 per cent. Cumulative Preꝶtt = o. =o o. =o =e 10 
— 6 per cent. Deben JJ cass yrs жже = 100 
—— 4j per cent. 2nd Deb. Stk. Prov. Oerte(all pd.) Red. — 
County of London and Brush Prvvineial, "T" 
— — 6 per cent. Cum. Prei. 2 2 — 10 
—— 4 pet cent, Debentures “Prov. Certs. All pd. Rd. 100 
Edmundsons Electricity Corporation, Ordinary, 1-17,400.. 6 
——- $ per cent. First Mort. Deb. .. = 100 
Folkestone Electricity Supply: 1 WA Ord. Nos. 1.10, 000 — - 6 
Шото Electric ин, roe ; 1-11 сез өзелә D 
Kidderminster and vicit Шиш Traction, Pref. 10 
e MORI OMEN 9*9 as ED 99 оо OO 9-9 e$ eo 9-9 GS oe DO 8 
— : per cent, Prei... 2 ..е 5 
Der Ordin cent. 1st Mortguge — Stock, Bei 100 
Motropoli Ordinary .. =» aw se no mo me œo ne as s 10 
— 85, 001- 98,760 өз өө OS оо Q6 as an 9 6 
— — Өрө cent. First Могы Debenture Stock lw 
— cent. Mortgage De ure, Re 100 
Notting Electric Lighting оо as оо 9 99 5 Q9 O28 6 0 эө оз о эзе 10 
Orien 18700 . оо k ae о we oe оа we а 1 
— 44% Shares 6 „ „% ө ө оо њо „ „ оо оо р оо ete eooo OO „ з c» — - а 
Oxford Riscirio, Ordinary, 148 and 407-10,810 ........... Б 
River Plate Electric Light and Traction, Deb. ........—.- 100 
Royal Sleotrical oompany of Montreal ................ 00 
— oent. t Shares M Debentures $100 
Smithfield keta Electric Supply, L .,,1:12,000 . Б 
— 4 cent. Debenture З Stock 100 
South Lon on, Ordinary Gub e aw e ьо mO оо Шз оо D о ше эе ө э ® ® as b 
боШ now's and Pall Mall, Ordinary, 101-20,080 - — b 
— —- 7 per cent. Fre. 6 
—— 8} per cent. Deb. e ep» EESE s 9.0 GD GD оз оо OF оз OS оо оо me 100 
Westminster, Ordinary eG = оо as 0 оно OD GD GB ao ee 9042069062999 oe b 
— 20.001.109, 487 оо оо 99 99 == һе те GD a * 9 ә оо „е ше во ње as 5 
Electric Railways.— 
denten London, Ordinary .. =. == = = = = 53655 æ 10 
ee Seo " 
deferred =- = av ~ = =o as 5 
Ошу and South London, Consolidated Ordinary ————— 100 
— Ordinary ... aeae.. osam oo =o am m mo =o o » an rm oo we 10 
— 4 per cent. Debenture Stock — aru rd ten 100 
& per cent. Pref. epee — —— ec 10 
99 оо „%% 949 @ o мо во оо тз es з 
Liverpool Overhead d per cent, Pref. мушс — — 
Waterloo and City. Ordinary .., ß aw 100 
ectric Tramways.— 
каше and Fleetwood Tramroad a. -s == =s a e ne =e ne ==. 10 
Brisbane Tr Же Keddie ko RM MA QE ME eU Ke mE xa di oe LR = 10 
British Columbia ectric Railway Co., 5 per cent. Pref. .. 10 
British Electric Traction (кошу: „ 99 GD ав GE QD оо as as 9-9 90 10 
—— per cent. Cm. . Pt. 80,001-00,000 2.2 =»  -. ao oo os = 10 
——- per cent. Perpetual Debentures Stock 100 
В. Ayres & Belgrano Tram., ''А” 6 per cent. Cm. PL, 140,000 Б 
—— " B" 6 per cent. Cm. Pf., 1. 27,500 5 
— 5 per cent, Deb. Stock, Red. ......———— me 100 
Prov. Cert., all paid ............. as es ao mesono 10 
Kidderminster and District Lighting and Traction, Prt- — 6 
New General Traction, Ordinary........ =.. se = ns == o s as b 
6 per cent. Cum. Pro. as as ac om oo 10 
Oldham, Aston, and Hyde Tramway, Ordinary 1 
—56 cent. Cum. Pre ffn. 10 
Potteries Rlectrio Traction кек 26,667-40,000 maw 10 
— 6 per cent. Cum. Pref., 1-20, G00 10 
per cent. i гос ә 99200 ш 00609099 њо о ъа 100 
Telephones. — 
National Teiephoue, Ordiuar gg D 
6 per cent. Cum. First Ргөї....................... 10 
6 per cent. Cum, Second Pref. ..... ....—..— — 10 
b per cent. Nov. Cam. Third Pra. 6 
—— é per cent. Deb. Stock, Вей, .................... 100 
и cent. гөр. Stook, Red FCC 100 
Oriental Te ө anô Blectrio Oompan qe 1 
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NOTES. 


Electrical Engineers Volunteers.— Woe are pleased 
to seo that the services of the officers of the Electrical 
Engineers (R.E.) Volunteers who went to the front have 
been recognised. An order has just been made that the 
complimentary army rank corresponding to that which 
they held in the field is to be conferred upon them. 

Institution of Electrical Engineers.—The secre- 
tary informs us that, through the kindness of the 
Institution of Civil Eaglneers, an extra meeting has been 
arranged for Thursday, March 7. If the discussion on Mr. 
Madgen’s paper is concluded at this week’s meeting, Mr. 
O’Gorman will read hia paper on “ Insulation of Cables.” 


London Chamber of Commerce.—Tho prize distri- 
bation in connection with the recent examinations under 
the commercial edacation scheme of the above chamber of 
commerce will take place at the Mansion House on Monday 
next, March 4, at 2 p.m. The prizes are to be presented 
to the successful candidates by the Right Hon. C. T. 
Ritchie, МР. The “China” dinner will be held at the 
Trocadero Restaurant on the 20th inst. | 

Surface-Contact Rails.— We understand that recently 
the electric tramways in Paris worked on the surface-contact 
system have given considerable trouble due to leakage. 
The company owning these lines used salt to keep the 
same free from ice, with the result that there was a very 
considerable leakage over the surface of the roads. Actions 
for damages are talked of in consequence, as a number of 
horses and men were subjected to. more or less severe 
shocks, 

Trans-African Telegraph Line.—Considerable pro- 
gress has been made with the laying of the African and 
Trane-Continental telegraph line. The surveying party, 
which recently arrived at Uj. ji, Lake Tanganyika, report 
that the survey is pegged out to Karema, 150 miles north 
of Kituta, and the preliminary survey between Karema 
and Ujiji is being made. The line, which at present has 
been laid for about 60 miles north of Kassangs, will then 
go up from Ujiji, round the south-east coast of the Victoria 
Nyanza, cross the Uganda Railway, skirt the country west 
of Lake Rudolph and then follow the Abyssinia, work 
round slightly to the west, and so on to the Nile. 


Probable Government Ownership of Canadian 
Telegraphs.—The Canadian Parliament will shortly have 
to consider the advisability or otherwise of purchasing the 
telegraph lines of the Great North-Western Telegraph 
Company and of the Canadian Pacific Railway Company. 
The Government will raise the question at an early date, 
and it is expected that the scheme will meet with the 
approval of the majority, having regard to the fact that 
the two concerns duplicate each other io almost all the 
important centres of Canada, and under Government owner- 
` ship therefore the working expenses could be considerably 
reduced. The purchase price is put at between five and 
six millions sterling. 

The Yorkshire Power Bills. — The Bradford 
Chamber of Commerce, after considering the matter at 
a special meeting last week, have decided to adopt a 
neutral attitudo towards the two rival schemes for 
supplying Yorkshire with electric power. The solicitors 
to the scheme of the South Yorkshire Electric Power 
Company sent a letter contending that the provisions 
contained io their Bill were much more favourable to the 
consumer than those contained in the Electric Power 
(Yorkshire) Bill Further, they asked that a deputation 
might be allowed to wait on the Chamber to explain the 
scheme in detail It was, however, determined not to 


в trial. 


take any further action in the matter, an amendment that 
the Chamber should approve the principle of the two 
schemes being defeated 

Magnetic Observatories.—From extracts which the 
Electrical World publishes of а report by the superintendent 
of the United States Naval Observatory at George Town, 
near Washington, we gather there are only two magnetic 
observatories which up to the present have been rendered 
useless in consequence of stray currents from electric tram- 
ways. We also understand that some two or three magnetic 
observatories are either planned or in actual course of con- 
struction in situations in which they should be free from 
magnetic disturbances for many years to come. The super- 
intendent in question, however, calls for protection for his 
own observatory from the stray currents set up by the 
tramway systems near Washington. We are afraid, how- 
ever, that here again the magnetic observatory will have 
to give place to the convenience of the public. 

Enclosed Aro Lamps.—We understand that anothez 
combine in the United States has resulted in the Marks 
patents for enclosed arc lamps being acquired by the 
General Electric Company. As has previously been the 
case for so many electrical inventions in that country, a 
dispute between two rival concerns over the validity of the 
patents owned by one has resulted in the combination of 
the two firms. We see it stated in certain of our American 
contemporaries that the General Electric Company agreed 
to buy the Marks patents because they decided that they 
were valid and had value. Up to the present these patents 
have not been fought in the English courts, and their 
owners have not shown any great eagerness to put them to 
In apite of this a number of licensees are paying 
royalties under agreements by which they are debarred 
from ever taking the initiative in contesting the validity of 
the patents in question. | 

Birmingham Tramways Bill—In a report which 
has jast been laid on the table of the House of Commons 
the Examiners of Private Bills explain why the Birm- 
ingham (City) Tramways Bill was referred to the Standing 
Orders Committee. In view of the fact, the report runs, 
that when the latest alteration in the Standing Order 
applicable to the case was drafted, the invention of the 
system of electrical traction was not contemplated, tbe 
Examiners were of opinion that the words “ when such Bill 
contains powers authorising any alteration or disturbance 
of the surface of any street or road were limited in their 
application to the case of constructing an underground 
railway, and did not relate to the tramway ; therefore, if 
anything ought to be done further for the protection of the 
publie, or the owners and occupiers affected in view of the 
powers of the company to place poste and so on in the road, 
it would have to be done by amending the Standing Order. 

Rontgen Society.—On the conclusion of the formal 
business of the ordinary meeting of this society to be held 
at eight o'clock on Thursday, March 7, smoking will be 
permitted and refreshment provided in the shape of tea 
and coffee. It is to be an exhibition evening. Skiagrame, 
negatives, and any objects of interest will be welcomed, 
but only such apparatus can be exhibited as possesses some 
apecial novelty, and has not been previously shown to the 
society. A lantern will be provided, and members are 
invited to bring slides of interest, a maximum of 12 slides 
for any individual member being the limit. Dr. G. B. 
Batten and Mr. George Sutton have promised to show а 
new rectifier for transforming alternating currents into 
direct currents, while Dr. E. Reginald Morton will show 
another for the same purpose. A 15in. spark semi-portable 
coil with Hedgehog core will be exhibited by Mr. Bowron. 
Other apparatus of interest include а coll of entirely new 
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design, a regenerating tube of new design, а new ward 
outfit, and а set of normal skiagrame. Mr. J. Macintyre, 
the president, will preside. 

Stcam-Turbines.—In the early days of town-lighting 
by electricity the area of the city of Newcastle-upon-Tyne was 
divided into two portions, over one of which the Newcastle- 
upon-Tyne Electric Supply Company had powers to eupply 
electric light. The other area was placed in the hands of 
the Newcastle and District Electric Lighting Company, 
and the station of this company was equipped completely 
with Parsons steam-turbines. The success of these works 
has been largely responsible for the introduction of 
üteam-turbines elsewhere. As was to be expected, the 
rivalry between the two companies in the same town 
was exceedingly keep, although they were not actually in 
competition in any part of the town. We are now 
informed that an order has been given by the Newcastle- 
upon-Tyne Electric Supply Company to Messrs. Parsons 
and Co. for a steam turbine-alternator, which con- 
clusively shows that the engineers of the first-named 
company have been assured as to the success of the 
machinery used by their rivals. The output of this new 
alternator, which is for three-phase working, will be 
1,500 kw., the voltage between any two pairs of wires will 
be 5,750, while the frequency will be 40 complete periods 
per second. We gather from particulars supplied that this 
new plant will be worked condensing, and that the air- 
pumps for the condenser will be driven by electric motors. 


Berlin Tramway Accidents.—Witha view toreducing 


the large numberoffataland other accidente which have lately 
occurred on the Berlin electric tramways, many reforms 


are proposed to be made on the system. This is the 


outcome of the official enquiry just concluded, which was 
undertaken by the Minister of Public Works and the 
Minister for Home Affairs in conjunction with the police 
authoritles and the tramway company. For instance, 
brakes are to bə introduced on the cars, and to this end a 
series of experiments with different types of brakes will 
be carried out. In the case of a passenger boarding the 
rear platform of a motorcar which is hauling a trailer 
car, the company has been asked to submit proposals 
for providing the space between the car and the 
trailer with a safety contrivance. The object of this 
would be to prevent passengers from falling between 
the two cars. Farther, it is suggested that the speed of 
the cars should be somewhat reduced, especially on curves, 
at crossings, and where children may be playing, and that 
strict attention should be paid to the instruction of the 
drivers and conductors in the fulfilment of their duties, 
this being regarded ав a guarantee for a reduction in the 
number of accidents. We understand that the majority 
of the accidents complained of occurred with independent 
vehicles driven by accumulators, and not with tramcars 
running on a definite track. In the latter circumstances, 
of course, the risks are considerably reduced. 

Tramway Accident. —The jury’s verdict respect- 
ing the tramway accident at Birmingham, by which a boy 
lost his life, was accidental death,” but the coroner added 
to the verdict certain remarks as to the protection of the 
public by means of fenders to be placed in front of the 
engines. Our readers will know that the Birmingham 
tramways are driven by meane of steam-engines, and it 
was under one of these that the boy was killed. The 
space between the engines and the track is, we gather, 
exceedingly small, and the tramway company have gaards 
fixed to reduce the clearance to the minimum. The rest 
of the evidence given at the inquest was to the effect that 
the car was going very slowly, and that the boy ran in 
front of it, being knocked down in the middle of the track. 


The question now arises as to how far it is possible to devisea 
fender which shall not cause more accidents than it prevents. 
The clearance between the track and the fender has to be 
exceedingly small if a child cannot be drawn in. The 
great objection to most of the fenders which have been 
devised up to the present is that they project a consider- 
able way in front of the car. In consequence of this, when 
the tramcars are going round curves the fenders are not 
over ths tracks, and they are also in the way of people 
trying to cross. The whole question is one which has to 
be considered on broad lines, and we believe that no one 
more than the engineers to the Board of Trade recognises 
the great difficulty there is in the design of a really efficient 
fender. 


Telegraph Services.—One test which can be applied 
of the efficacy of the telegraph system of any country is 
that of the number of messages which are sent by it per 
annum. Inefficient service or high rates will keep down 
the number of messages, and the actual number sent per 
head per annum gives a very good means of ascertaining 
the final results. For the last year for which the Post 
Office report has been issued there were just over 90 million 
messages sent. With the population of the British Isles 
this comes out at about 2} mossages per head, while the 
average cost per message was only 74d. In the United 
States, on the other hand, somewhere about 80 million 
messages are sent per annum, but in view of the larger 
population the average is only about one per head. A point 
in connection with this is that the average coat in the 
United States i$ something like 1s. 3d. per message, or 
100 per cent. higher than the average cost in the B-itish 
Isles. It would not be fair to conclude at once that 
this higher coat is due to the fact that the telegraphs in 
the United States are owned by companies, whereas in 
England the telegraph system is owned by the State. 
This, nv doubt, is a feature in the cost question, as the 
companies earn and distribute a considerable profit each 
year. Another point which enters into it, however, is that 
the 80 million messages sent in the United States per 
annum require a much greater total length of wire owing 
to the bigger area served. In view of the above figurer, 
we, as a nation, have every reason to be proud of our tele- 
graph system as it oxists at the present time, but even 
now there is room for improvement, and we trust that the 
Post Office engineers will continue their efforts to increase 
the output which can be obtained from a given number of 
line wires. 


Smoke Nuisance.—When the electric lighting of a 
town is Їп the hands of а corporation, а summons for smoke 
nuisance becomes almost a departmental matter We are 
informed that at Bolton recently the Corporation, as 
owners of the electric light station, were summoned by 
their own medical officer of health because an order which 
was made on Sept. 15, 1900, for the abatement of the 
smoke nuisance arising from the chimney at the electricity 
works had not been complied with. According to the 
evidence brought forward by the medical officer of health, 
the chimney in question ejected thick black smoke for 
eight minutes consecutively on Jan. 9. The electrical 
engineer to the Corporation claimed that the department 
was being conducted with all due care, and that devices to 
prevent smoke nuisance had been erected since September 
last. He also added that a contract for a new chimney 
shaft was to be let in the course of а week. Under the 
present circumstances he could not see what more could be 
done, ав the works had to supply the public with electrical 
energy under penalties. О лг readers will notice that it le 
only about four months since the previous summons was 
heard, and from the evidence given we gather that the 
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electrical department have been looking into the matter, 
and are making improvements which will prevent the 
nuisance complained of. We think, therefore, that the 
chairman of the police court was hardly warranted in 
the caustic remarks he made. He said, for instance, the 
worst of the defendants was that if he fined them it was 
only fining one department of the Corporation to put the 
money into the hands of another department. On the 
advice of the town clerk the unlucky electric lighting 
department was finally let off with half a sovereign fine 
and costs, with the alternative of seven days’ hard labour. 
We presume that this alternative would rightly have fallen 
on the chairman of the Electric Lighting Committee. 


Uniform Tramway Gauge.—On the question of a 
uniform gauge for electric tramways, Mr. T. M. Healy last 
week in the House of Commons asked the President of the 
Board of Trade whether his department had considered the 
desirability of prescribing a standard gauge in future Acts, 
so as to enable towns to be electrically connected in this 
country, as in America, without break of gauge. Thereply 
of Mr. Gerald Balfour was in these terms: “The Board of 
Trade are fully aware of the importance of a uniform gauge, 
and when opportunity offers press their views on the 
subject upon promoters. I think it would be a mistake, 
however, to insist on the adoption of the standard gauge 
as an absolutely invariable rule; in hilly districts and in 
towns with very narrow streets it is sometimes desirable 
to adopt a gauge less than the usual Aft. 8]in." The same 
subject engaged the attention of а meeting of the execu- 
tive council of the County Councils Association on Thurs- 
day week, when the two following resolutions were passed : 
"(1) that, while in the opinion of this committee it is 
generally desirable to have a uniform gauge of 4ft. 8{1п. 
for both light railways and tramways, the committeo have 
not suffidlent evidence before them to justify them in 
recommending that a uniform gauge for light railways and 
tramways should be prescribed by law; (2) that application 
be made to the Board of Trade to allow county councils to 
be heard in any case where the main roads in their area 
are affected by a tramway and light railway, whether such 
main roads are maintained by urban authorities or not.” 
While wo quite sgree with the remarks that a uniform 
gauge of 416. 8g in. cannot be always insisted upon in view 
of narrow streets and local conditions, we do think that 
where new lines have to be constructed in emall towns 
within easy reach of large tramway systems with which 
these new lines may ultimately become connected, it should 
be a sine qué non that they should be made of the same 
gauge so that through traffic may be possible. 

Telephone Competition.—Some three years ago, it 
may be remembered, the Bell Telephone Company of 
America caused a great deal of astonishment by announcing 
that its service would be given all subscribers free in 
certain towns. The object of this movement was to 
crush a home company in Huntington, W. Va., who were 
formidable rivals of the Bell Company. The only result 
the manoeuvre had, however, was to give the Bell sub- 
scribers in that town, as well as two others in the United 
States, a telephone service gratis, for, contrary to expecta- 
tions, the home company were not affected in the least. 
In fact, their number of telephones increased, one reason 
being that the home company is owned largely by the 
residents. In conacquence of the competition of another 
home company the subscribers of the Bell telephones in 
New Philadelphia, Ohio, are also reaping the benefits of a 
free service. Turning to our own affairs on this side of 
the Atlantic, we find that the Post Office has become the 
competitor of the National Telephone Company. As 
explained by Mr. J. S. Forbes, the chairman, at the 
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meeting of the shareholders the other day, the Govern- 
ment have the power to grant licenses outside the Metro- 
polie, whereas the company has a short life, 1911 being the 
end of their license. In fact, this was the main topic 
discussed at the meeting, and the general opinion seems 
to have been expressed that the Government are treating 
the company very unfairly. The chairman said they had 
made their bed with the Government, and they must, to 
a certain extent, suppress their indignation.” However, it 
was decided to fight the Post Office competition, one share- 
holder suggesting that a petition should be presented to the 
Houses of Parliament, and the Crown if necessary, setting 
forth their alleged grievances, In the end the Board were 
authorised by resolution to convert 590,000 fully-paid 
(issued) and 10,000 (unissued) ordinary shares into pre- 
ferred and deferred stock, and to issue 200,000 of the 
unissued ordinary shares as preferred shares. On the 
subject of telephones, we notice that Mr. Gaine, the general 
manager of the National Telephone Company, has received 
from Lieut.-Colonel Arthur Davidson, the King’s equerry- 
in-waiting, the following gratifying message: “I am com- 
manded to inform you that the telephone service at 
Osborne was very well and efficiently conducted last 
month under circumstances of exceptional pressure, and 
І am commanded to thank you for the arrangements which 
were made which secured this satisfactory result.” 


Electrical Theory.—A clever article on electricity by 
Prof. Elihu Thomson is given in the New York Sun for 
Feb. 10. On the question of electrical theory the professor 
asks: Has science any answer to make to the question, 
What is electricity ? We think not,” the article proceeds, 
“nor has it any answer to make to the question, What is 
energy! The most that science can possibly expect to do 
is to extend our horizon and permit us to acquire a deeper 
knowledge of the intimate relations of thinge. We speak 
of the ether as the electrical medium, and we acquire more 
and more knowledge of its properties and actions as the 
years go by. Facts are gradually being accumulated by 
workers in all departments of science, and there must 
follow generalisations which will bring into harmony the 
present discordancies where they appear. It will probably 
be found that the electrical properties of the ether are the 
fundamental ones on which the universe is built, and that 
the properties of matter which we speak of as mass, weight, 
inertia, cohesion and elasticity, etc., are dependent upon or 
have their origin in the ether properties. Perbaps, just as 
light and radiant heat have been shown to be electrical 
vibrations, gravitation and the other properties may follow. 
True it is that electrical laws are most simple, most definite. 
Electrical measurements can be made with the utmost 
accuracy and delicacy. Indications these are of ite funda- 
mental and universal character.” Tho author goes on to 
point out that in order to account for the passage of light, 
radiant heat, magnetism, and other forces through space, 
science has need of what is called the ether, a medium 
filling all space and propagating waves of heat and light, 
as well as magnetic disturbances and gravitation. The sun 
radiates to the earth luminous waves and heat waves. 
Moreover, it has been shown that whenever there is а 
great cyclonic storm upon the sun, the earth sympathises 
or receives influences which disturb the compass needle. 
" What, then," asks the author, “is the nature of this 
ether of space? To this question no complete answer can 
a8 yet be glven, except to say that it is the electromagnetic 
medium. It is as unlikely that the mystery of the material 
universe will ever be completely solved as it is that we can 
gain an adequate conception of infinite space or time. But 
we can at least extend the range of our mental vision of 
the processes of Nature as we do our real vision into space 
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depths by the telescope and the spectroscope. There can 
now Бә no question that electric conditions and actions are 
more fundamental than many hitherto во regarded." 


Tramway Management.—While in Great Britain 
the construction of electric tramways is considered mainly 
from the fact that they wiil enable the working classes to 
live farther from their work, and hence obtain more 
healthy homes, we have not yet had to consider so much 
the question of making traffic in order to pay dividends. 
In the United States, on the other hand, practically all the 
electric tramways, or the street railways, as they are called, 
are owned by limited companies, and these have the 
question of dividend always before them. We notice, for 
instance, in the Street Railway Journal a list of 34 street 
railway companies who own or control parks in the 
vicinity of the town in which they run the service, The 
object of these parks is to increase the return of the 
tramways in question, and the management not only 
ron the cars to the parks at reduced fares, but 
also provide the amusements which are to attract 
the people. In the same issue of the above-mentioned 
journal there is an article by Mr. H. S. Cooper, as to 
how to make the non-paying roads pay. He divides the 
traffic on such lines up into five classes. The first is the 
fixed or regular traffic and the people who ase the lines 
morning and night in order to go to and from their 
work ; the next is those people who occasionally use the 
lines; and the third is the extraordinary or rush traffic, 
such as occurs in connection with football matches, etc., 
which demand a great temporary increase in the number 
of cars on a particular road. The fourth deals with 
the pleasure traffic on holidays, Sundays, and fine 
evenings, on which days people travel either for the 
pleasure of the ride or to get to some pleasure resort 
such as referred to above, This class of passenger, 
according to the author, can be largely increased by the 
owners of lines by the provision of adequate attractions 
at the ends of the roade. The last class is that created by 
special fares or privileges. The author's great contention, 
in considering how each of these various classes of traffic 
can be increased, is that no reductions in fares should be 
made antil the effect of such reductions has been well con- 
sidered. Whereas the decrease in fares gives satisfaction 
to the public, much harm is done if afterwards the fares 
have to bə raised. At the same time he contends that 
although rushes, such as to athletic games, do occur, they 
are во infrequent as not to warrant a considerable reduc- 
tion in fares. For the pleasure traffic, however, he urges 
that the fares ought to be kept as low as possible, and that 
they should be issued in combination with the various 
attractions at the end of the journey. 

Central London Railway Competition. — As 
showing one of the results of the competition of the Central 
London Railway on the District and Metropolitan Railways 
and the omnibus companies, the following facts and figures 
will be found interesting. Taking first the number of 
passengers carrled on these two railways, in the second 
half-year of 1900 there was a decrease of 2,967,000 on the 
Metropolitan ЕК «жау as compared with the corresponding 
half-year of 1899, while on the District there was a decroase 
of 1,250,000 in the number of passengers carried. This 
represente in money £26,000 and £19,000 respectively, 
which on а half. year's working is enormous. Turning 
to the two omnibus companies—the London General and 
the London Road Car—during the same period, in the case 
of the first-named an increase of 2,459,000 in the number 
of passengers carrled was made, the advance in receipta 
being £3,000. As to the Road Car Company, although 
the number of passengers carried shows an advance 


of 96,000 on the corresponding half - year's working, 
thero was a decrease in receipts of £2,000. While 
the General Omnibus Company exhibits a fair advance 
in the number of passengers carried, the increase 
in the receipts is proportionately very small, showing that 
the long-distance journeys were not so well patronised as 
heretofore. Except in the case of the District Railway 
Company, whose receipts have remained almost unvaried 
for some years past, the normal condition of the other com- 
panies was one of growth until tbe tube competition 
was experienced—in the case of the two omnibus com- 
panies, indeed, of very rapid growth. Some idea of the 
damage inflicted by the competition may be gained from 
the following figures: the average advances recorded in the 
number of passengers carried and the receipts in the five 
second half-years 1895-99 inclusive, are: Metropolitan 
Railway, 786,000 passengers = £8,200 ; District Railway, 
120,000 passengers= £800 ; London General Omnibus 
Company, 6,236,000 passengers = £55,000; and London 
Road Car Company, 2,084,000 passengers = £11,200. 
From these figures, then, it will be seen that the average 
increase shown by these four companies in a second half- 
year is nearly Ө} millions in the number of passengers 
carried and over £53,000 in receipts. In place of this 
satisfactory state of things, there was in the second half 
of the year 1900 a loss of nearly 14 millions in number 
and £44,000 in receipts. From this short statement of 
the financial position of the four companies in question, 
it is clear that the monopoly of the London treffio by two 
or three enterprises is no longer maintained. Competition 
has been introduced which is heartily welcomed by the 
general public, as affording them a better and cheaper 
means of communication between the different parts of the 
Metropolis. 


Eleotrio Traction in Germany.—lIt appears from 
the annual statistics of electric railways published in the 
Elektrotechnische Zeitschrift, that at the end of the past year 
there were in operation in Germany about 1,900 miles of 
electric railways, having a total length of track of 2,800 
miles, as compared with 1,430 miles and 1,980 miles 
respectively for the previous year. The rest of the figures 
given take us only up to Sept. 1, 1900, when the aggregate 
output of the generators installed for working 2,660 miles 
of track amounted to 75,608 kw., as compared with 
52,509 kw. for 1,760 miles of track in the previous yeer, 
or an increase of 44 per cent. On the other hand, the 
buffer and station batteries installed up to the same date 
show an increase of only about 25 per cent., as against 
164 per cent. for the previous year, the total capacity of 
the accumulators amounting to 16,890, compared with 
15,552 kw. on Sept. 1, 1899. Adding the output of the 
generators and accumulators, respectively, together, it will 
be seen that there is a total available output for working 
the lines of 92,498 kw. According to statistics published 
in the Elektrotechnische Zeitschrift last year relative to central 
electric lighting stations in Germany, there was installed in 
the same on March 1, 1900, an equivalent of 191,646 kw. 
in generators and 38,412 kw. in accumulatore, together 
230,058 kw., so that on Sept. 1, 1900, the total output of 
the generators and accumulators installed in German 
lighting and power stations amounted to 322,550 kw. in 
round figures, or, approximately, the equivalent of 
440,000 h.p, which represents an increase of about 
58 per cent. as compared with the figures for the previous 
year. A valuable feature of the statistics consists in that 
for all those lines supplied with current from independent 
generating stations, the number of kilowatts provided per 
mile of single track or per motorcar is computed. For 
70 lines enumerated as belonging to this class the average 
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number of kilowatts provided per mile of track is shown 
to be 51:8, as compared with 328 in 1899 and 35:0 in 
1898, while the average number of kilowatts per motorcar 
is given at 15:1, as against 14:5 and 14:2 in tho years 1809 
and 1898 respectively. Extreme cases have not been taken 
into account in making these computations, As regards 
systems, the overhead trolley still remains supreme. Up 
to date but three short stretches of line, totalling a length 
of not more than 2} miles, are worked in Germany on the 
conduit system. Accumulator traction pure and simple is 
also in operation in only three cases, though it is note- 
worthy that tbis system has been adopted on two Bavarian 
full-gauge lines having lengths of over 31 and 37 miles 
respectively. In conclusion, 16 may be observed that the 
third-rail system has been adopted hitherto, so far as 
Germany is concerned, only in the case of the Wannsee 
Railway, which has already been fully described in these 
columns. 


Glasgow International Engineering Congress. 
We are now in possession of tho preliminary arrangementa 
of the international engineering congress to be held in 
Glasgow on Sept. 3, 4, 5, and 6 next. The president is 
Mr. James Mansergh, president of the Institution of Civil 
Engineers, while on the vice-presidential list appears the 
names of tho several presidents of the engineering institu- 
tions taking part in the congress, A general committee 
has been formed, with Mr. Mansergh at ite head, and Sir 
Douglas Fox is named as the chairman of the London 
committee. Mr. Robert Caird is chairman both of the 
executive committee and the Glasgow local executive com- 
mittee, while among the conveners of the reception committee 
and sub-committees we notice the names of Prof. Archibald 
Barr, Mr. C. C. Lindsay, Prof. J. H. Biles, and others. 
The meetings for the reading of papers will be held within 
the university buildings, which are in immediate proximity 
to the exbibition. Asa rule, the sections will meet on the 
forenoons of Tuesday, Wednesday, and Thursday, Sept. 3, 
4, and 5, at 10 am. Members of the congress will be 
entitled to attend the meetings of any or all of the sections. 
Visita to works in Glasgow and neighbourhood will be 
arranged by sub-committees representing the several 
sections, but the works will be open to all members 
of the congress. The subscription for membership 
of the congress, including free entry to the oxhibi- 
tion during the congress week, wil be half a guinea. 
The congress, which is divided up into nine sectione, will 
be of a thoroughly representative nature. Each section 
will be under the direct management of the institution 
representing that particular branch of engineering, with 
one or two exceptions. The following list of the sections 
and the office-bearers nominated, or the institutions which 
have accepted the invitation to take charge, will indicate 
the wide scope and general importance of the congress: 
Section 1.—Railways: chairman, Sir Benjamin Baker; 
hon. secretary, Mr. R. Elliott Cooper. Section 2.—Water- 
ways and Maritime Works: chairman, Sir Jobn Wolfe 
Barry; hon. seeretary, Mr. L. F. Vernon-Harcourt. 
Section 5.— Mechanical: chairman, Mr. William H. Maw, 
president of the Institution ot Mechanical Engineers; hon. 
secretary, Mr. Edgar Worthington. Section 4 —Naval 
Architecture and Marine Engineering: chairman, the 
Right Hon. the Earl of Glasgow, president of the Institu- 
tion of Naval Architects; hon. secretary, Mr. George 
Holmes. Section 5.—Iron and Steel: chairman, Mr. 
William Whitwell, president of the Iron and Steel Insti- 
tute; hon. secretary, Mr. Bennett H. Brough. Section 6.— 
Mining: chairman, Mr. James S. Dixon, president of the 
Mining Institute of Scotland; hon. secretary, Mr. James 
Barrowman. Section 7.—Munleipal : chairman, Mr. Charles 


H. Lowe, president of the Incorporated Association of 
Manicipal and County Engineers; hon. secretary, Mr. 
Thomas Cole. Section 8.—Gas (Institution of Gas 
Engineers) : chairman, Mr. George Livesey ; hon. secretary, 
Mr. J. W. Helps. Section 9.—Electrical: chairman, Prof. 
John Perry, president of the Institution of Electrical 
Engineers ; hon. secretary, Mr. W. G. M'Millan. The 
general secretary of the congress is Mr. J. D. Oormack, 
The University, Glasgow. 


Mond Gas.—Last week there was an important 
meeting in Birmingham, at which some explanations were 
given of the Mond gas and of the way in which it was 
proposed to use this gas for power and heating purposes 
throughout the manufacturing district. The meeting was 
presided over by Sir Alfred Hinckman, the chairman of the 
South Staffordshire iron trade council. The coal trade and 
the important collieries of the district were also represented, 
whilst numerous local authorities were also asked to send 
gentlemen to look into the question. It was explained to 
the meeting by Sir Alfred Hinckman that the Mond gas 
plant enabled use to be made of slack coal, which up 
to the present had been of little value in the district. The 
great advantage of the process was that the sulphate of 
ammonia was recovered, and this alone went a. long way 
towards paying for the ооз of the installation. The 


-estimate given by this gentleman was to the offect 


that 8s. worth of salphate of ammonia should be 
recovered from a ton of slack coal, and that after 
the expenses of the extraction had been paid there 
was still a margin of no less than 4s, 6d. per ton, which 
was ample to pay for the cost of the material from which 
the gas was produced. He also pointed out the convenience 
of the Mond gas for driving engines, in that it was. quite 
free from sulphur, which was apt to deteriorate metal parta 
of machinery. He expressed the belief that the intro- 
duction of an up-to-date system of power gas distribution 
would be of great service to the districts over which the 
company propose to lay down their pipes. He hoped that 
the corporations who up to the present had in certain 
cases taken up an antagonistic position with respect to the 
matter would change their minds and support the scheme. 
Other gentlemen followed, speaking in favour of the under- 
taking, whilst Mr. Alfred Mond explained that the objec- 
tions to the scheme were based as a rule under two headse— 
first, that the maximum price asked was too high, and next 
that the undertaking would not pay. In connection with 
the first point, he stated that the maximum price in 
the Bill was 4d. per 1,000 cubic feet for small 
consumers and 3d. for large, but he did not think the 
public woald be asked to pay anytbing like this price. 
In any case the Act of Parliament would not force any 
consumer to take supply. As regards the other question 
of whether the undertaking would be a financial success, 
he explained that the scheme had all the financial support 
it required from six or. seven commercial men in the 
Midlands, and hence the public would not be required to 
finance the undertaking. Some other figures were given as 
to the success of the Mond gas plant by Mr. H. Humphreys, 
the engineer connected with the same, in which he stated 
that 14 times as much gas was made from a ton of slack as 
was usually made from a ton of coal when producing lighting 
gas. This led one gentleman present to give his estimate 
that if 140,000 cubic feet of gas could be produced per ton 
of slack and sold at 3d. per 1,000ft., this, together with 
the sulphate of ammonia, would give a return of 43s. for 
every ton of slack used. Mr. Humphreys explained that 
in this estimate there was no allowance made either for 
labour or for the capital charges resulting from the first 
cost and upkeep of the plant, 
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LOWESTOFT ELECTRICITY WORKS. ио is iue: in io = b ba мош = 
| i the traffic crosses by means of a s e. To supply 
(Concluded from Supplement. ) current to Southside the cables had to he laid under 


| Aro lamps, of which there are 69, are fixed in the | {һе harbour. Divers were employed to get out the neces- 
principal streeta—viz., London-road South, London-road | sary trench, and specially-made cables were used, consisting 
North, and the Esplanade—and are run four in series on | of single conductor with vulcanised bitumen insulation pro- 


Harbour Work, Lowestoft. 


the outers of the distributors, to which they are connected | tected by two layers of wire armouring. Three spare дїп, 
by 2/18 single-conduetor armoured cable. stoneware pipes are laid in the same trench as the cables 

The incandescent lamps on arc posts are connected to the | from the station, and run to convenient points of the town 
mains by two single-conductor vulcanised bitumen cables | for future feeder extensions. Brick draw-boxes with cast- 
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Harbour Work, Lowestoft. 


laid solid in wooden troughs. All cables are laid 2ít. 6in. | iron frames and covers are placed every 66 yards on these 
in roadway, and not less than 1ft. under pavements. The | pipes for drawing in the cables, Two дїп. spare stoneware 
armoured cables under roadways are farther 5 by pipes are laid the whole length of the main thoroughfare 
tarred boards.  Disconnecting link network boxes are | from Pakofield-street to Belle Vue-park, in same trench as 
placed at convenient positions on the mains, so that any | cables, for future telephone cables. The accompanying 
section of main can be shut off if necessary, illustrations show the nature of this work at Lowestoft. 
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Sraxet-LIGHTING. cause, the remaining lamps in the cireuit not bein 
The public street-lighting is carried out by means of | affected in пу тву. In the base of each pillar is provid 
five-ampere enclosed lamps of Crompton and Co.'s Chelms- | a triple-pole ting swlteh, by means of which а lamp 
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ford pattern, arranged for burning four in series across | may be'entirely isolated from the circuit, the substitutional 
the outers of the distribution mains, the difference of | resistance being inserted in its place, thus making it 
potential being 460 volts. An automatic cut-out is pro- | possible to recarbon or remove one of the lamps whilst 
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Standard, Loweatoft. Standard, Lowestoft. 


vided in each lamp connected to a substitutional resistance | the others are burning. A quick-break switch and fuse is 
in the base of the pillar, the cut-out being arranged, to provided at either end of each circuit, by means of which 
operate if the carbons stick or the. arc falls from апу the lamps are switched on and off. Each pillar is also 
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provided with two ornamental brackets, and fitted with a 
Ein. oval prism globe with 5 holder, the globe 
containing a 52-с.р. incandescent lamp. The arcs are 
switched off at midnight and the incandescent lamps 
switched on to replace them. The leads to the incandescent 
чава are also from the distribution mains, a quick- 
b switch and fuse being provided in the base of each 
pillar. The whole of the fittings in the base of the pillar 
are of very substantial design, all switches being ed 
that they may еси by means of а key passing 
through the door. Ф original contract was for 32 lamps, 
which are now running regularly. An additional 37 lam 
are now in course of erection, and it is anticipated will 
running early in March. 

The cast-iron pillars have been supplied and erected by 
Messrs. J. W. Brooke and Co., of Lowestoft, the contractors 
for pal rh of the work. The central carriers were specially 
design for Crompton and Co.’s enclosed lamps, and 
supplied by that company as sub-tontractors. There are 
22 of these central carriers on the sea-front, the bracket 
columns, of which there are 47, being used in the streets. 

Ав previously stated, the installation was duly started 
on Tuesday, Feb. 12 last. The Council-chamber was 
erowded with members of the Corporation and citizens 
interested in the work. Ап interesting feature of this 
ceremony was the large exhibition of electrical apparatus 
by the General Electric Company, including a fine display 
of the Roberteon incandescent lamp and a practical 


demonstration of “оо... 
Most of the photographs which our illustrations 
are reproduced were taken by Messrs. Boughton and Sons, 


of Lowestoft. 
aS 


THE FORTHCOMING VISIT OF THE INSTITUTION 
OF ELECTRICAL ENGINEERS TO BERLIN. 
[BY OUR BERLIN CORRESPONDENT. | 


The preliminary announcement of the forthcoming visit 
of the tution to Berlin will doubtless recall to the 
minds of those members of the society who were fortunate 
enough to take part in the Swiss visit the dinner at Rhine- 
felden, at which Herr Rathenau, of the Allgemeine 
Elektrieitäts- Gesellschaft, in proposing the health of the 
Institution, invited, in the name of his firm and of Messrs. 
Siemens and Halske, the members to come out to Berlin. 
Many will remember, perhaps with a blush, how the 
linguistical deficiencies of the English were then made 


apparent by the fact of their rising—after the speech, 
and in their happy ignorance of its contents—to 
drink to their own health. The undeniable success 


and popularity of the Swiss visit will, no doubt, 
induce many of those who participated in it to make a 
big effort to take part in the journey to Germany, but we 
are afraid that the date settled upon—vis , the end of June, 
which it has, аата 6 been found impossible to alter— 
will preclude many of those from joining the party who 
would otherwise have so wished, this, of course, being due 
to the fact that the colleges will be still open at that date. 
It is to be hoped, however, that а large party will be got 
together in order to ensure to the visit that success which 
its great importance deserves; for the German capital is 
quite unique in its interest to the members of the electrical 
pe being the centre of operations of three of the 

gest electrical manufacturing concerns in the world, and 
possessing also some of the best examples of electrical 
central stations which can be seen anywhere. 

The pro e which has been drawn up by the German 
Reception Committee, of which Mr. Gisbert Kappis secretary, 
includes not only visits in Berlin, but, should members ao 
desire, extensions to Dresden, where the meetings апа 
visits of the Verband Deutscher Elektrotechniker are to 
take place, and also to Nuremberg and Frankfort, where 
are situated the manufactories of Messrs. Schuckert and 
Co. and Messrs. Lahmeyer and Co. We venture to think 
that all members who are able to face the trying ordeal of 
this round of visiting will return home with a feeling of 
rum astonishment that Germany is so far ahead of 

gland in all that pertains to their profession, and fully 
awakened to the g necessity that something must be 


done to resuscitate the industry, which must otherwise 
eventually passintothe handsof our foreign competitors. The 
extent to which the three-phase system has been developed 
is, we fear, overlooked in England, and in the meanwhile 
our neighboursare obtainingall the bigorders inour Colonies, 
where this system is often the only practicable one in eon- 
sideration of the distances to which in these big countries 
energy has often to be transmitted. We are afraid that 
the opponents of the polyphase systems, while often correct 
in stating that in England the continuous current is more 
suitable, overlook the fact that it is to an export trade that 
they should look for future prosperity. 
turning to the subject of the Berlin visit, a map will 
be given in a future number to give readers some idea of 
the location of the different manufactories, eto., which it is 
ee to inspect. The machine and apparatus factories 
onging to the Allgemeine Elektricitite-Gesellschaft He 
to the north of the city, about two miles from the Central 
Railway station in Fredereichstrasse. The machine factory 
is situated in the Brunnenstrasse, and covors an area of 
125,000square yards. Nearly the whole of the toolsaredriven 
by separate three-phase motors, and extensive use is made 
of portable electrically-driven tools which are taken to the 
work. The apparatus factory is in the Ackerstrasse, cover- 
ing a ground area of 15,000 square yards, and being in 
four storeys the equivalent area is 75,000 square гасе 
The two works are сно an underground electric 
railway nearly a quarter of a mile long. The manufacture 
of cables was transferred in 1897 to a splendidly equipped 
new factory at Oberspree, a village quite outside the city, 
and to the east. The works are pleasantly situated on the 
north bank of the Spree, and are noteworthy by the entire 
absence of steam plant, being driven entirely by three-phase 
motors, the energy being obtained from the neighbouring 
central station of the Berliner Electricitátewerk. Members 
will bs brought out to the cable works by water, an 
electrically-driven launch being kindly provided by the 
Allgemeine Electrieitäts- Gesellschaft. ey will be enter- 
tained to luncheon in the cable works, and will have an 
opportunity of witnessing & display of Prof. Slaby's latest 
method of speech telegraphy and of рош rays, the 
apparatus for which is constructed in a building attached 
to the works. The factories of Messrs. Siemens and 
Halske are in the town of Charlottenburg, on the south 
bank of the Spree. They are most pleasantly reached by 
a drive through the beautiful Thiergarten. The works 
cover a very large area, and everything appertaining to the 
electrical industry —including cables—is manufactured here. 

To the north of the Spree, and not far from Messrs. 
Siemens and Halske's, is the factory of the Union Elek- 
trieitáts-Gesellschaft, which adjoins the celebrated tool 
works of Messrs. Ludwig Loewe and Co. This firm, which 
ia the German branch of the General Electric Company of 
New York, is devoted principally to the manufacture of 
traction apparatus and appliances. It is a significant 
tribute to the value of German labour to find so many 
American firms with big factories established in Germany, 
and especially in Berlin. The combination of American 
brains and push and German labour is a thing to be feared 
in the future. The Berlin Elektrieitätswerk own six 
central electric supply stations, built and equipped by 
the Allgemeine Elektricitáte-G'esellachaft, whose combined 
output amounts to nearly 160,000 h.p. The largest and 
most modern is that situated at Oberspree, close to the 
cable works of ihe Allgemeine Elektricitäts- Gesellschaft. 
The capacity of this station when completed will amount 
to 54,000 h.p. Three-phase current is generated here at a 
tension of 6,000 volts and taken by underground cables to 
the various sub-stations in the city, where it is transformed 
into low-tension continuous current for light and power. 
In this station may be seen the large 3,000-kw. generators, 
one of which was exhibited at the Paris Exhibition. 

At Moabit is the next largest central station, the output 
of which is 56,000 h.p. generated as high-tension three-phase 
current. The other stations (Schiffbaurdam, Luisenstrasse, 
Spandaurstrasse, Rathausstraese, Maurstrasse, and Mark- 
grafenstrasse) have a combined capacity of 40,000 h.p., 
generating both continuous and three-phase currents. 

The above figures will convey to our readers some idea 
of the great demand which has arisen in Berlin for electric 
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energy for lighting and other purposes. Up to the end of 
1899 there were connected up to the street mains 400,000 
incandescent lamps, 16,000 arc lamps, and 5,000 motors. 
The central station at Charlottenburg was erected in 1889 
by the firm of the Elektricitits Actien-Gesellschaft vormals 

. Lahmeyer und Co., the order being obtained by this 
firm in open competition with Messrs. Siemens and Halske 
and the Allgemeine Elektricitáte-Gesellschaft, much, it is 
slyly whispered, to the disgust of these latter. It will be 
eventually taken over by the Muncipality, but is at present 
being run by the company. The station supplies light and 
power to houses and factories all over Charlottenburg, for 
which three-phase high-tension current is generated and 
transformed down at the sub-stations to 125 volts, and 
continuous currents at 550 volta, for the Charlottenburg 
portion of the Berlin and Charlottenburg electric tramways. 

The above information will enable readers to form some 
notion of what there is to seo if they are able to participate 
in the visit. We nopo to be able to give a more detailed 
account of some of the works and stations in future issuos. 
The German Reception Committee are doing their best to 
make the visit attractive. A ladies’ committee has been 
formed to arrange for the comfort of those members of 
the gentle sex who will accompany the party, Although 
Berlin cannot offer the scenic splendour which made the 
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THE ELECTRIC LIGHTING OF THE VICTORIA . 
EMBANKMENT. 


The opaning of the London County Counell station which 
is to supply the energy for arc lig ting on the Victoria- 
embankment and Westminster Bridge took place on 
Saturday last. The inauguration of this aro lighting 
scheme recalls to memory that the first pois nang to 
be carried out in London by means of electricity was 
also in connection with the Victoria-embankment. It 
was in 1878 that some 20 lamps were placed on the 
river side of this Embankment. In this instance the 
power was supplied from а small wooden shed on the west 
side of the Charing Cross railway bridge, in which were 
placed two of the early Gramme dynamos, which were 
driven by belts from а somes and Sims engine. The 
actual lighting was done by means of Jablochkoff candles, 
and the experiment was so successful] that an ment 
was made with the company to continue the lighting for 
several years. This agreement expired in June, 1884, and 
таз not renewed owing to the irregularity of the supply and 
the financial difficulties of the company. It was not until 
1893 that the London County Council obtained powers in a 
general Act to put down plant for the lighting of the 
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FIG. 1.—Front View of the London County Council Electricity Station for the Embankment Lighting: 


Swiss visit so attractive, yet there is much of interest to 
be seen everywhere in most modern of capitals. Noble 
buildings and broad tree-lined streets abound, and not 
least, as will be felt by those who have had some experience 
in the tiring work of visiting factories, ample provision for 
= refreshment of the “inner man" is to be found every- 
where. 

Although not included in the pro me, members 
should try and arrange to see the splendidly equipped 
Technical High School in Charlottenburg. This huge 
building, where some thousands of students are educated, 
is in one of the best quarters of the town, and affords 
a very good example of the way in which Germany 
is equipping her children for the coming industrial 
strugglo by the pn of numerous similar institu- 
tions, where а technical education of the highest order is 
given at an absurdly low charge. To those who woald 
combine pleasure with business we recommend a trip to 
the Grunewald and Potedam. 

In conclusion, let us hope that members will show their 
appreciation of the great courtesy of our German neigh- 
bours in throwing open works to inspection by makin 
every effort to be present, and that the party may be grac 
by the presence of a goodly number of ladies so as not to 

point the expectant committee which has been formed 
for thelr entertainment. 


consequence of this, 


Embankment and Westminster Bridge. From the pamphlet 
which was given round at the opening ceremony last week, 
we gather that the Council considered it inexpedient to 
take the supply from any of the electric lighting companies 
in London, because different parte of the Em ent 
are in the area of different companies, any one of which 
could not, in the opinion of the Bouncil, supply the whole 
of the Embankment. We do mot think this reason a 
valid one, as the Council had the right to lay pipes alo 
the Embankment, and it would not have mattered at w 
point along the route the supply was given. 
It was eventually decided by the Counoil to erect the 
resent generating station on a vacant piece of land on the 
bankment to the east of the wein) Cross railway 
bridge, and adjoining the station of the Metropolitan 
District Railway. In order to avoid the necessity of 
constructing a chimney shaft, which woald have 
unsightly in the position in question, it was decided to 
use gas-engines to supply the power for driving the 
dynamos. The outside view of the station is now com- 
pleted, as shown in Fig. 1, while Fig. 2 gives the ground 
plan of the engine-room. Owing to the limited space, the 
dynamos have had to be placed in an excavation under the 
footway, while the ropes which drive the same pass through 
arches in the wall supporting the front of the building. In 
e engine-room floor is at a very con- 
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by means of a flange to the cylinder. The exhaust-valve 
box is cast as a portion of the cylinder end so as to do 
away with the jointing between the exhaust-valve box and 
the cylinder end. The pistons are made of cast iron, and 
fitted with four cast-iron spring rings held in position by 
loose intermediate rings. The crankshaft is а mild-steel 
forging cut out of the solid, machined and polished and 


298 


siderably lower level than the street. All the engineering 
work in connection with the station was done to the 
л бетли of Mr. Т. P. Gunyon, the electrical engineer to 
"The hich are buil he O le, 
е ines, w are built on the Otto cycle, were 
supplied by the 


well-known firm of J. E. H, Andrew and 
Co., Limited, of Reddish. The diameter of the cylinders 
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та. ?.—Plan and Bievation of the Station. | 
is 15in., stroke 22in., and each engine is able to develop а ү balanced by means of counterweights secured to the crank 


maximum of 68 b.h.p. when running at 210 revolutions round three sides of 
per minute. The ашр of gas is guaranteed to be 
not greater than 17 oubic feet of coal gas per brake horse- 
power per hour. These engines (Fig. 3) are constructed to 
the standard design of the makers. Each engine is fitted 
with one massive flywheel weighing six tone, and having 
six 11in. grooves for driving the dynamos by means of ropes. 


webs by mild-ateel straps, which 
the webs of the cranks and termiuate in screwed ends in 
recesses of the counterweight. Nuts on these screwed ends 
of the strap are screwed up tight and then locked by means 
of pins put through them. The connecting rods are of mild 
steel, both ends of the rods being of the marine type and 


fitted with phosphor bronze adjustable brasses with ample 


ne. 8—View of the Stockport Gas-Engine, showing the Barring Gear. 


The flywheel is supported on the outer end of the shaft b 
an outer bearing which rests on a fender bracket, whic 
fender bracket is bolted to the base-plate of the engine. 
The oylinders and frames are cast in one piece, so as to 
avoid the usual overhang of the cylinders that is во notice- 


bearing surfaces. 


Each engine is fitted with a high- 
speed centrifugal 


vernor driven by machine - cut 
noiseless geare. The engines are governed on the 
hit-and-miss principle. The engines are fitted with an 
ignition bracket, containing two timing valves and two 
able in many of the d of ngines. The cylinders | tubes, so that in the case of one tube breaking the other 
are also provided with a loose liner of specially hard meta! | tube can be instantly put into action. Automatic and con- 
accurately bored, and made to gauge. The cylinder ends | tinuous lubricators are provided for the cylinder, crankshaft 
or combustion chambers are separate pieces, and are bolted | bearings, crank-pin bearing, and piston-pin bearing. 
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engine is fitted with efficient splash guards and oil drains 
to prevent any oil being thrown from the engine, and all 
the oll escaping from the bearings is collected. The engines 
are started by means of the makers’ patent self-starter, 
which can be seen in the illustration (Fig. 3). A simple 
device of pinion wheels, which gear into teeth cast in the 
inside rim of the flywheel, enables the attendant to quickly 
and easily put the engine into proper position for starting, 
and this barring device is во designed that as soon as the 
flywheel is put in motion by the engine itself the pinions are 
thrown outof gear. The arrangement is extremely simple, 
and entirely prevents any chance of an accident to the atten- 
dant, and was made according to the designs of Mr. Atkinson, 
the head mechanical engineer to the London County Council. 


were made. It will be seen from these that the fleld- 
magnet systom is of the Manchester буро. Тһе pulley for 
the ropes has a very considerable eter, which will 
considerably lengthen the life of the ropes used. А third 


bearing outside the pulley takes half of the strain from the 


driving ropes. All the bearings have automatic lubrication. 
Each of these dynamos is geared to run at 500 revolutions 
per minute, and at that speed is capable of giving 
70 amperes at 500 volts. In addition to the es in 
question, Messrs. McClure and Whitfield have also supplied 
and erected the motor-generator which is shown in Fig. 6. 
This machine runs at 400 revolutions, and is of 20-kw. 
capacity. It is driven by the 500-volt current of one of 
the dynamos, and is used for charging a battery of 56 cells 


When the . is in the right position for starting 
that is, with the crank at the top centre at about an angle 
of 90deg. with the connecting rod—gas is then pumped 
into the combustion chamber to form a mixture with the 
air contained therein. As the gas is being pumped in, а 
portion of the air is driven out through а small hole 
which communicates with the ignition tube. After a 
certain number of strokes of the pump an explosive 
mixture is formed, and this, escaping through the small 
hole, is ignited by the ignition tube. The explosion 
which then takes place starts the engine, The time 
required to start an engine is about five minutes, which 
includes the time necessary for heating the ignition tubes. 


; A =e 
Figs, 4 AND 6:—Blevations of the McClure and Whitfield 


Gnnyon has also arranged for three arc lamps 


85-kw. Dynamos. 
which is to be placed in the accumulator-room behind the 
switchboard. e machine will also be used to light the 


station from its low-voltage side, while the accumulators 
will supply the necessary light for the incandescent 
lamps when the motor-generator is not working. oe 
in the 
station, which will be in series with three of the lighting 
circuits, and will thus serve as pilot lights. The above 
dynamos have been carefully tested over an extended run 
at fall load, from which tests it was found that the 
temperature rise on the armatures and fields was so low as 
to conform with the stringent conditions of the contract. 
Thus, a rise of under 50deg. F. as a maximum was insisted 


Having regard to the position in which the engine-house 
is placed, it was absolutely necessary that the exhausts 
from these engines should be silent. А special arrange- 
ment of exhaust pite with silencing boxes has been devised, 
which ensures а quiet exhaust. Whilst the engines were 
being tested at the makers’ works the variations of speed 
of the engines were taken by а Moscropp recorder, and it 
was found that thg cyclical variation engine running idle 
was 1:15 per cent. above and below, engine running under 
full load 1:57 per cent. above and below, and that the 
governor regulated the engine to within 8 per cent. from 
no load to full load. 

Tho four dynamos, each of which is driven from one of 
the above-mentioned engines, were manufactured by Messrs, 


FIG. 6. —Elevatlon of the Motor-Generator. 


'E.C., to the detailed desi 


on and obtained. The efficiency of the dynamos at full 
load was 93 per cent. 

From the dynamos the current ів led to a main switch- 
board at the Westminster end of the station, whence, by 
means of a series of machine switches and circuit switches, 
it is distributed from the various machines amongst the 
various circuits, 15 in all, seven of which supply current 
to the 67 parapet lamps, and eight supply the 80 lamps on 
the Embankment kerbs and on Westminster Bridge and 
the approaches thereto. This switchboard, which was in 
Messrs. McClure and Whitfield’s contract, was actuall 
manufactured by Messrs. Hands, Limited, of Garlick-hill, 
s supplied by Mr. Gunyon. 


This switchboard is e to control four dynamos, 


McClure and Whitfield, of Stockport, who have kindly | at an output of 70 amperes 500 volts esch; it also 
furnished us with the drawings from which Figs. 4 and Б`| contains the necessary switch gear for a low-tension 
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motor-generator for charging accumulators and for 
station lighting. The distribution panels are fitted with 
special four-way switches enabling any of the arc circuits 
to be fed from any one of the four machines. The 
details of these four-way change-over switches can be seen 
from Figs. 7 and 8, from which it will be gathered that the 
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a terminal testing-board, fitted with disconnecting latches, 


thereby enabling any eireuit to be isolated from all switch- 
board and machinery in the шү The cables used to 
connect up the lamps were eupplied by the St. Helens Cable 
Company. They have paper insulation and are lead-covered, 
and armoured with steel. They are placed in a subway 


FIGS. 7 AND 8.—Plan and Section of the Change-over Switoh for the Arc Lampe. 


switch-lever is made to swivel round its centre. At each 
position the copper brush engages first at the centre contact, 
which gives the necessary alignment before completing the 
circuit at the outer contacts. A carbon break is provided 
at each outer jaw, so that the metal surfaces of the same 
are not damaged when the circuit is opened. | 


under the footpath of the Embankment. The connections 
to the lamps are «o arranged that alternate lamps come on 
a different circuit, so that the lighting can be reduced at 
midnight. 

The Council considered carefally the relative advantages 
of “ enclosed” and “ open” type arc lamps, and ultimately 
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FIGs. 9, 10, AND 11.—Detalls of the Main Switch, 


The main switch (Figs. 9, 10, and 11) shows how the 
same general construction has been adapted to heavier 
currents. All the switches and fuse blocks are separately 
mounted on slate slabs and surmounted on 1}in. teak panels. 
Apart from the main board switches, the external circuits 
are all intercepted at the point of entry to the building by 


decided to adopt the latter. The order for these was 
placed with the Gilbert Arc Company, Limited, of Ching- 
ford, who have supplied a special long-burning “ срез : 
type of lamp. Thus the larger lamps on the kerb s 

and on the bridge will burn, without retrimming, from 
60 to 80 hours, and the smaller parapet iamps about 40 
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hours. In thie way they gain to a considerable extent the 
advantages of long hours of burning of the “ enclosed” arc 
in lamps of the “open” type. The parapet lamps are 
supported on the old standards which have for so many 
years past been used for the gas lanterns. The necessary 
modifieations have been made to the lanterns, the upper 
parta having been cut off and the lower parts reglazed, and 
new upper parts to support the lamps having been provided 
and fixed in the old cradles, The handsome design of the 
old lamp standards (Fig. 12) is well known, and the Council 
considered that it would be quite unnecessary to obtain 
new standards for the рекох lighting, although some 
difficulty was encountered in drawing in the leads from the 
subway into these standards, owing to the arrangements 
which had been made in them for gas fittings. Some parts 
of these fittings could not be removed without taking down 
the columns, a very serious operation, which, however, by 
the exercise of considerable care and trouble in drawing in 
the leads, it was found possible to avoid. 

The lamps on the parapets are designed to take six 
amperes, while those to be supported on the posts on the 
kerb lines will take 12 amperes. The are lamp pillars 
supporting these eei Wl lamps (Fig. 13) have been specially 
designed and manufactured for the position they are to 
occupy by Messrs. Walter Macfarlane and Co., Saracen 
Foundry, Glasgow. One of the principal features is the 


Fie, 12 —View of the Embankment Parapet and Limp Standards with 
Arc Lamps in Gl. bes. 


massive, тр and highly ornate pedestal base, 
bearing the London County Council coat-of-arms on the 
front and conventional arrangements of the Tudor rose on 
the side and back panels. There are no sharp corners, the 
object being to interfere as little as possible with the foot 
traffic. The transition from the oblong pedestal with ita 
four corner pillars to the single round shaft above is 
guocesefally accomplished by the introduction of dolphins, 
to harmonise with the pillars already upon the Embank- 
ment wall The bracket carrying the arc lamp springs 
from a Royal crown that forms the capital of the shaft and 
is entirely composed of wrought iron, combining in its form 
lines of elegance and strength. The line of the column or 
shaft is carried above the bracket, and terminates in a 
wrought-iron spiral, forming an appropriate finish The 
projection of the arc lamp is 4ft. 6in. from the centre of 
the column, and the height ia 246, from the ground line to 
the centre of the light. The Gilbert arc lamps on these 
pillars are arranged to lower for trimming. The automatic 
cut-outs, substitutional resistances, and switches, etc., used 
are all of the company’s standard design. The circuits are 
arranged in series of 10, and are ran off a constant potential 


of 500 volts, and we believe it is the first time that such 
small ampere arc lamps have been successfully used for 
public lighting in this manner. The lighting of the 
Embankment is not yet completed, but that the general 
effect will be good can be gathered by the success of 
Saturday’s trial run. 


A NEW ALTERNATING-CURRENT ARC LAMP. 


We were recently invited to witness, at the Croydon 
Corporation electricity works, the working of a temporary 
installation of arc lamps of a type now being manufactured 
(ander the patents of Mr. Frank Lewis) and introduced by 
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FiG 13. —1he Arc Lamp Pillars to be used on tbe Embaukment, 
designed by W. Macf rlave and Co. 


the Reason Manufacturing Company, Limited, Brighton 
The lamp, it may be mentioned, has been designed to meet 
the requirements of a satisfactory series system of alter- 
nating arc lighting, and it now remains to investigate into 
how far these requirements are fulfilled. One of the 
advantages of series alternating enclosed lamps over parallel 
lamps, is that the large number of lamps in series have a 
stead ying effect, and prevent large abnormal current rushes, 
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which with parallel lamps often occur. The effect of this is 
that in the case of the series lamps the ends of the carbon 
become of a hard gritty nature, which gives the light a 
much better colour than when the carbon tips are softer, 
while at the same time a greater candle-power is obtained 
for a given consumption of energy It is well known that 
series systems of alternating arc lighting are in great vogue 
in the States, but these systems have generally consisted 
of lamps working with shunt coils, each circuit being run 
from a constant current transformer, thereby necessitatin 

the use of a cut-out for each lamp, which may be objected 
to as constituting a weak point. Another method which 
has been employed both in England, America, and on the 
Continent of Europe is to arrange a choking coil in parallel 
with the lamp, which, in the event of the latter failing, 
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Tuo M AES тешр селосы arc B. oore for 
velot ‚Р, oblique apprcadh : Nri in parallel wit a m 
substitutes а self-induction equivalent to it. The pioneering 
work in this direction must, we think, be accredited to the 
Helios Company, of Cologne, whose system was briefly 
described in our issue of July 2, 1896. 

It is in this direction that Mr. F. Lewis has been work- 
ing, апа he so proportions the choking coils which are in 
parallel with each lamp that under normal conditions they 
take three amperes, while the arc lamp takes 7j amperes. 
When а lamp fails for any reason, the whole current of the 
circuit, nine amperes, goes through the choking coil. This 
causes the E. M. F. of self-induction to rise to such a value 
that when combined with the E.M.F. of the rest of the 
circuit, a constant resultant is obtained which is equal to 
the applied voltage. 

But the arc circuit for any such system to obtain good 
re on must be extremely non-inductive, which, in 
other words, means that the controlling power for the 


carbons can only be weak. Should the lamp circuit be too 
inductive, in the event of failure of one of the arcs the 
circuit becomes affected unless a very large 
allowed normally to pass through the choker. 
existence of a dash-pot involves to a considerable extent 
the necessity of 
When new and clean the dash-pot 


current is 
The 


large оноов power in arc lamps. 
a piece of mechanism 

which is not likely to cause trouble, but after prolonged 
use it is liable to introduce friction. In order to overcome 
this, arc lamp designers have hitherto үс as powerful 
controllers as possible consistent with keeping the price of 
the lamp within reasonable limits ; but in the case of lamps 
rovided with chokers in parallel to enable them to be run 
series, such powerfal controllers must be avoided, as 
previously observed, on account of their increasing the 
self-induction of the arc circuit. For this substantial reason 
Mr. Lewis has therefore contrived in his lamp to dispense 
entirely with the familiar dash-pot. In its stead he employs 
a solenoid, to the core of which is attached a strip which 
links on to a clutch acting directly on the upper carbon. 


ARC CIRCUITS 7$ Амр 
Current Diagram under Normal Conditions, 


This clutch, when in its lowest position, falls on two sto 
whereby an eccentric cam is rotated, which releases the 
carbon. The other end of the core 1s pivoted to a lever, 
to the axle of which a circular disc is attached. On this 
disc a brake lever and brake block bear when a second 
solenoid is energised. Reference to the accompanying 
illustration and explanatory notes will enable the construc- 
tion of the lamp to be better understood. 

The action of the lamp is as follows: When the carbons 
are together, an abnormal current flows through the striking 
coil and also through the coil which is employed as a brake, 
whereby the clutch is pulled upwards, but at the same time 
the second core is pulled up, which places the brake on the 
brake disc, and so prevents rapid movement of the oe 
core, hence also the possibility of the carbons being separa 
too rapidly. On the other hand, when. the current is 
no the brake is not in operation, the regulating core 
being free to move. This arrangement combines the 

4? 
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1000 VOLTS 
Voltage Diagram with One Lamp Replaced by a Choking Coil 


advantage that if the lamp is subjected to t vibration, 
as in the case of lamps suspended from trolley masts, and 
the carbons consequently tend to hunt, the braking appa- 
ratus comes into operation rapidly, while with a dash-pot 
the small movements are not effectively steadied. Apart 
from the controlling mechanism, several ingenious mechanical 
features have been embodied in the desigu of the lamp. 
Great care has, for instance, been taken to obtain perfect 
enclosure for the carbons. The use of asbestos for obtain- 
ing airtightness is dispensed with—since it has been found 
that carbon monoxide is able to pass freely through 
asbestos—and after the lamp has been running for a short 
time the gas inside is natural carbon monoxide and, of 
course, nitrogen. A universal joint is provided both above 
and below the enclosing globe and lower carbon-carrier, 
whereby it is possible to centre the lower carbon with the 
upper one by simply manipulating the globe. The spring 
suspension of the lamp is also neat, as will be seen from 
the accompanying illustration. 

Now, as regards the commercial qualities of the lamp, it 
may be mentioned that it will burn for 70 hours without 
attention. A maximum number of 27 lamps may be run 
in series on a 2,000-volt circuit, or a minimum of five 
lamps on a 400-volt circuit. E virtue of the choker coll 
inserted in parallel with arc, as above described, 
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which when э lamp fails supplies an equivalent self-induc- 
tion, it is claimed that 30 per cent. of the total number of 
lamps on circuit may fail without seriously affecting the 
rest of the cireuit. A liquid resistance is employed in switch- 
ing a number of lamps in circuit so as to avoid blinking 
the light, but, as previously observed, no special trans- 
former is required. The power factor of the circuit is 
15 and ey res i on the n 80 volts. One of 
the appen agrams shows graphically the current in 
the arc circuit, the combined алі, and. the dise circuit, 
while the other shows roughly the effect of one lamp in & 
series of 12 on 1,000 volts failing. The temporary 
installation which we were invited to inspect con- 
sisted of 12 of the iamps arranged in series on a 
1,000-volt circuit, eight of them being under cover and 
the rest in the open. We were favourably impressed by 
the steadiness of the lamps, as also by the inappreciable 
extent to which the rest of the circuit was affected when 
two of the lamps were made to fail simultaneously. We 
understand that about 70 lamps of the type described are 
on order for installation in Croydon, some of them to be 
suspended from trolley masts yet to be erected. 

In conclusion, we may add that Mr. Lewis, the inventor 
of the lamp, does not to have introduced any essen- 
tial novelty in prineiple, but rather to have effected a 
combination calculated to overcome the difficulties hitherto 
experienced in connection with series alternating aro 
systems, and in this we trust further experience will 
prove him to be correct. 


CORRESPONDENCE. 


*! One man's word is no man’s word, 
Justice needs that both be heard." 


THE LONDON COUNTY COUNCIL TRAMWAYS, 


SIR, —On p. 653 in your contem , the Electrician, 
I have noticed the following E 

"The onl to be said for the London County 
Council conduit ls that, as the yoke is only 26in. wide, the 
excavation will be less than if the right across 
the track. Seeing that track rails will have to be relaid, 
however, 16 is doubtful whether there will really be much 
saving,” otc., which I feel justified in saying inadvertently 
cancels much of the praise of American conduits contained 
in the article, and which, at the same time, indicates the 
weak points in the admittedly sarcastic letter on the same 
subject in your last issue signed “ M. B." 

If “М. B." is an American, as I suppose he is, it wouid 
not be apparent to hlm that some of our London roads 
have been for many months in а condition of upheaval, 
which to an Englishman is by no means as acceptable as 
it would be in erica, where, as he says himself, bad 
systems are continuously blowing up, and where, I may 
say, the roads are anything but satisfactory. There are 
more conditions to be considered in Great Britain than 
those of ingenious design and elaborate machinery, and 
this is why I quote the paragraph from the Electrician. 

It gives the kernel of the more conservative English 
method, which prefers a system that does not necessitate 
the tearing up of the roadway to a great extent, and which 
is more simple and easy to repair. e relaying of track 
rails to a certain extent will always be necessary, and again 
I think that the English conduit exhibited at Camberwell 
will offer advantages over the much-praised American system 
in this respect. 

The wood paving which “M. B." says predominates, 
and which the promoters of foreign conduits so object to, 
will not, as has been distinctly said, be used. It seems odd 
that the Americans should not feel complimented at our 
adopting mineral paving, which is the “predominating” 
feature of the road ways in the United States. 

А good motto Which M. B." would do well to consider 
is Via trita, via tuta. 

In England we look before we leap, and a conservative 
progress is better than the “sense of progress” which the 
American Demos get from the systems which “blow up” 
the day after they are laid.— Yours, etc., 

x PRO Bono PUBLICO. . 


‘vogue. 
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INSULATION TESTS. 


Srm,—There appears to be some misunderstanding on 
the part of Mr. Pierson, for he has not evidently read my 
reply to Tn No. 542 in the right light. The first 
portion of the question asked for а description of some 
method whereby rough tests could be taken weekly to 
ascertain the insulation resistance of a three-wire network 
during working. I notice in Mr. Pierson’s remarks that 
he has taken F in the formula 

pa e 

2 di di 
to be the resistance of the fault; but this ls not the case, 
for F =f, -- f,--f,—i.e., equal to the insulation resistances 
of the positive, neutral, and negativo mains. 

The above formula may be proved direct from Kirchoff's 
laws, but as this is а somewhat lengthy process, the follow- 
ing condensed proof is given according to Raphael : 

If F- the insulation resistance of the network, 
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Putting G 4- r = g, and r! =s, V =the difference of potential 
неа any two sides of the system (1 and 2, or 2 and 2), 
we have: 
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Whence 


From (2) we have 
1 d di d 
7 (di — d?) 5 
F 
F (di - di) s g V-A 

di — а? 
ШҮ. 
being imilar to the formula given.— Yours, eto., 
Feb. 26, 1901. 


whence 
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and from this 8, 
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DIRECT OBSERVATION, GUIDED BY SCIENCE 
AND TESTED BY EXPERIENCE. 


SIR, —I have come to the conclusion, after a most severe 
test, that the time has come when my researches will be of 
use to the community at large, as I will explain. For the 
past 23 years, ever since a child, I have believed that by 
careful observation а man can understand the working of 
everything around him without the aid of books, to the 
extent most people think is necessary. For an example, 
as a boy I had the opportunity to study the working of 
a distillery, and by careful scrutiny I found myself able to 
follow the whole process from where the grain is fermented 
to where the spirit comes out finished. At an early age 
I left my native village and took up electrical engineering 
as a profession. After a few years of careful observation 
and hard work I find I understand both theory and 
practice of all branches of electrical engineering, and I 
can understand the means by which electricity is applied 
to attain any ends, by studying the results, and applying 
the results of my previous observations to them. 

After several years, I started independently as an elec- 
trical and mechanical engineer in all the various branches. 
But I was not satisfied, and after а time I made up my 
mind to travel all over the civilised world and study the 
various systems of electrical and mechanical engineering in 
I worked in most of the principal shops in Europe 
and America, and my aparo time I devoted to experiments 


in various branches of sciense. Still unsatisfied, for a long 
time I studied the way in which habits govern people. 
By also studying closely my own habits, I find that the 
opinion I have formed as to the various organs of 
the body and their functions compares favourably 
with that of doctors, I have also studied, by direct 
observation, physiography and natural phenomena. I claim 
that what the worl calls a genius is nothing more than a 
man with an abnormal memory, and that by putting certain 
facts which he has remembered together he produces his 
invention, and is acclaimed great by the world, for the 
simple reasop he remembered and they forgot the facts on 
which the invention is based. In conclusion, in my opinion, 
by close observation and actual practice, a man will get 
better results than if he worked on scientific lines only, 
and, further, the value of so-called science is in most things 
| greatly over-rated. If anyone should oe this, I will 

pleased to prove the truth of what I say. I aman 
unknown man, for I have not striven after wealth and 
fame, preferring to pursue my studies and experiments as 
a working-man, and learn my lessons in the hard school of 

rlence.— Yours, ete., Max HANKIN. 

151, Minories. 


DOUBLE-POLE SWITCH. 


SIR, — What is a double-pole switch, and is it necessar 
that a double-pole switch should break circuit on boi 
positive and negative poles when the D.C. machines are 
connected in series? As a friend of mine and myself differ 
in opinion upon the above subject, we should be pleased 
if you could enlighten us through your correspondence 
column, and very much oblige, yours, etc., G. M. 


[The requirements of a double-pole switch аге 

ractically indicated by the name, as it is а switch which 

зо constructed as to break both the poles of an electric 
сігспіб —Ер. E. E.] 


FEEDER REGULATION. 


SIR,—I should be much obliged if any of your readers 
would kindly inform me as to the most modern method of 
regulating the voltage on feeder mains in the case where 
several feeders require to work from the switchboard at 
different pressures, and only one dynamo is used.—Thank- 
ing you in anticipation, yours, eto., . 

285, Wightman-road, 


REVIEWS. 


Polyphase Electrie Currents and Alternate-Current Motors. 
By 8пулисв P. Тномрзок. Second edition. London: 
Е. and F. N. Spon ; New York: Spon and Chamberlain. 


The original little book has now grown into a stout 
volume of some 480 pages and eight plates illustrative of 
polyphase machinery, mostly of Continental make. It is, 
perhaps, inevitable that every book on dynamo-electric 
machinery written nowadays should start with the 
elements of the science, but the author has wisel 
curtailed this elementary introduction as far as he coul 
There are no long-winded explanations how an E. M. F. is 
produced by a wire cutting lines of force, but the reader 
is at once introduced into the more practical part by 
being shown the E.M.F. curves as obtained from 
actual machines. Clock diagrams occur also ve 
early in the book, so that the reader is saved muo 
complicated mathematics. A neat way of finding the 
effective E.M.F. by planimeter from the polar E.M.F. 
curve is given on p. 16. This method is too little known 
gei. We engineers, and the author has done well to 


ornsey, N. 


veit. We notice that he does not use the term “ effective,” 

ut “virtual” E.M.F. This is to be regretted, for the former 
term was adopted 12 years ago at the Paris Congress, 
and is used throughout the Continent and by the majority 
of English engineers. Whether “ virtual" is preferable to 
" effective " we need not consider. The fact that the latter 
term is in almost universal use ought to weigh more than 
any real or imaginary advantage which the rival term may 
have from the point of view of the philologist, 


effect of magnetic leakage is very 
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The combination of magnetic fields is treated in the 
third chapter. Most readers will rather wonder that the 
combination of two fields at right angles is dignified by 
the term “ Marcel Deprez theorem.” On p. 73 the author 
treats the combination of three fields analytically, and 
arrives at the conclusion that the resultant field is 1:5 
times as sarong es each component and revolves with con- 
atand speed. is is theoretically true, but not true when 
the fields are produced in a real motor. The author 
ought to have pointed out that in the real motor the 
revol field is slightly pulsating, and such a correction 
of the purely theoretical result of investigations would 
have been the more desirable as he has previously, in 
Fig. °0, ке E A e winding 5 ы гр 
desi by Dobrowo or the very purpose o u 
(еее | pulsations. 


In the fourth chapter are introduced the polyphase 
generators. A very good feature is the clear representa- 
tion of different forms of winding in Figs. 82 to 118. By 
using different eolours to distinguish the phases, the reader 
is enabled to follow the winding with much more certainty 
and less fatigue to the ove than would be the case if the 
windings were distin ed by dotted lines or dots and 
€ аз " reus . In the following chapter are given 
examples o yphase generators, including a monocyclic 
machine mala by the General Electric Company of 
Schenectady. The author calls the supplementary 
winding the “teazer,” and states that the teazer gives 
almost entirely а wattless current. In the particular 
machine described the teazer has only one-quarter as 
many turns as the main winding; the pressure between 
each main lead and the third teaser lead is, therefore, only 
a/ (3)? + (2) <= 0:57 of the pressure between the main leads. 
Such & machine is, of course, mainly intended for supplying 
lighting circuits or single-phase motors, and the teaser is 
only of use in starting. Under these conditions, we agree 
with the author that the teaser carries normally a wa 
current. He ought, however, to have told the reader that 
this is not the only way of building a monocyclic machine. 
In some cases it is necessary to provide current for three- 

motors; then the teaser must be made stronger so 
that the pressure between the three line wires is the same 
all round, just as in a regular three-phase plant, and then 
the teaser carries by no means only a wattless current. 


In Chapter VI. we are introduced to polyphase motors, 
starting with the synchronous and then paseing on to the 
asychronous type. The vexed question тр should 
be called the field and which the armature is solved by the 
author in a very simple manner. He employs neither one 
nor the other of these terme, but calls the parta “stator” and 


"rotor" He first deals with the structural aspect of the 
matter, shape of stampings, disposition of holes, windings, 
etc, and then proceeds to give an explanation of the 


manner in which the field progresses. This is shown very 
elearly in & succession of diagrams on p. 161, whilst the 
clearly illustrated on 
the next pages. Then follows the construction of the 
rotor, including its winding and starting resistance. The 
theory of the polyphase motor is treated in the next three 
chapters ; in the seventh and eighth graphically, and in 
the ninth analytically. These expositions of the theory 
of the asynchronous motors are the best that have as 
yet appeared in the English language. They are clear and 
as simple as the somewhat eomplex nature of the subject 
permite, whilst for the practical engineer, who wishes, above 
all things, not to lose sight of the connection between the 
natural phenomenon and its mathematical representation, 
the example worked out on pp. 200 to 209 will be a great 
help. e graphic oe of leakage fields in 
Fige. 222 to 224 will also greatly aid the student. The 
backbone of the graphic treatment of the whole question 
ls, of course, Heyland’s diegram, given in Fig. 226 and in 
a more complete form in Fig. 227. Based on this, the 
author gives а complete investigation of а motor by 
Kolben, working drawings of which are given in Plate V. 
If the reader has mastered this example, he may skip 
Chapter IX., containing the analytical theory of polyphase 
motors. It is difficalt to see what useful purpose is served 
by this theory, which by the author's own admission (top of 
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p. 248) із incemplete. He says there: “To make the 
theory complete, we must take account of the leakage self- 
induction, the changes in the maguetising current, and the 
core losses. The expressions involving all these terms 
5 зо complex that they are of no practical utility." 
en 
and stick to clock diagrams. | 

In Chapter X. are given examples of polyphase motors. 
Then follows а chapter on hints hr designs, another on the 
working of motors, including characteristic curves and 
behaviour at starting. In Chapter XIII. we come to 
single-phase motors, the theory of which is developed by 
substituting for the oscillating field the equivalent of 
two constant fields rotating in opposite direction. This 


chapter, as well as the next, on polyphase transformers, 
sight s with We doubt very much 


advantage be amplified. 
whether the author's suggestion for а '' phase-transformer " 
will give the desired result. We do not mean to say that 
supplied on the primary side with a three-phase current it 
not give on the secondary side a single-phase current, 
but we very much doubt whether the load on the pri 
will be equally distributed between the three phases. е 
know of по static phase transformer which fulfils this con- 
dition, but if the phases are unequally loaded, then the 
transformer is only a useless complication, for a single- 
phase current can always be obtained from a three-phase 
apparatus by the simple expedient of using only two of the 
three terminals, 


In the same chapter the author discusses rotary con- 
verters, and shows how the converting ratio is influenced 
by the width of the poles. This is further exemplified by 
reference to a converter made by the Oerlikon Company, 
of which detail drawings are given. In this machine the 
converting ratio (continuous to three-phase current) has 
been increased from 0'577 te 0:666 by narrowing the pole 
aro. In the following chapters we find notes on the 
measurement of polyphase power, on the use of polyphase 
motors in factories, on distribution of polyphase currents 
(including shortaccountsof some Continental power stations), 
and a іу exhaustive dissertation of the merits of poly- 
phase railways. For the particular method of connecting two 
motors in series for railway work, which on the Continent 
is termed coupling up in “cascade,” the author uses the 
much better term “tandem control.” For long lines and 
heavy trains the author thinks polyphase currents much 

erable to continuous—provided the stops are not 
5 we are quite ready to agree with him. But on 
the vexed question whether the transformers should be 
along the line, or be carried on the train, ho is 
silent. Yet this is one of the most important questions to 
be decided before a lire can be built. Both systems find 
advocates, Mesers. Ganz believe in transformers along 
the line; Messrs. Siemens and others prefer to 
the transformer on the train. As lines on bo 
plans are being built at the present time, it is 
all the more remarkable that the author has nothing 
to say on so important a question. We cannot help 
feeling that in his advocacy of polyphase working he has 
been a little unjust to the continuous current. Thus he 
has omitted to take into account the great advantage of the 
continuous current for urban traffic, where each run only 
requires current for accelerating the train, the rest of the 
journey being done by coasting. Under these eiroum- 
atanees three- working, even if tandem oontrol be 
used, is most wasteful, whilst the continuous current, 
supplemented by buffer batteries, is the ideal system. 

Chapter XIX. has the title “ Properties of the Rotating 
Magnetic Field," and is partly a historical account of the 
subject, as is also the following chapter on the early 
development of the polyphase motor. The symbolic 
method of treating vector quantities, and a list of British 
patents bearing on polyphase apparatus, conclude the book. 
Appended are eight plates giving working drawings of 
polyphase apparatus. The index, as is usual in the 
author's books, is very complete, and the get-up of the 
work is worthy of its publishers. We congratulate Prof. 
Thompson on ка produced a very readable book, 

eer 


which will prove not only to the student but also 
to the practical engin G. K. 


in English, this simply means that the practical 
eer will do well to eschew the analytical treatment 
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METROPOLITAN DISTRICT RAILWAY. 


We understand from a note in the Scotsman of yesterday 
that Sir John Wolfe Barry, K.C.B., has retired from the 
Metropolitan District Railway. It is said that his 
resignation is due to a difference of opinion regarding the 
particular system of electric traction to be adopted on the 
Inner Circle. The report adds that Sir John Wolfe-Barry 
has been in favour of the acceptance of the Ganz Company's 
scheme, and that the Board are not of the same opinion in 
Mad rdi high voltage which would be employed on the 

e А 


FORTHCOMING EVENTS. 


Fripay, Maron 1. 
Royal Institution.—At 9 p.m., discourse by Mr. Henry H. 
Cunynghame on Enamels.” 
Board of Trade. — At 11 a m., at the Westminster Town Hall, 
«шу into the question of increasing the declared pressure 
of supply. 


SATURDAY, MARCH 2. 
Royal Institution.—The Right Hon. Lord Rayleigh on Sound 
and Vibratiens " (Lecture II.). 
Institution of Electrieal Engineers.—Students’ visib to the 
generabing station of the London United Tramways Company, 
swick. 


General Electric Company. — Annual dinner. 

North-East Coast Institution of Engineers and Shipbailders. 
Аб 6 p.m., general meeting ab West Hartlepool. Mr. F. W. 
Jennings will теру 00 the discussion on his paper оп ''The 
Ventilation and Heating of Ships.” Discussion on Mr. G. M. 
Brown's paper on Some Attempts to Increase the Efficiency 
of Marine Boilers.” Paper on '' Some Remarks on the Com- 
mercial Organisation of Shipyarde,” by Mr. Walter Scott. 

Monpay, Maron 4. 
of Eagineers.—At 7.30 p.m., ordinary meeting, at the 
Royal United Service Institution, Whitehall. Paper, Notes 
on Certain Details of Drainage Construction,” by Mr. Gerard 
J. G. Jensen. 

Society of Arts. —At 8 p.m. “ The Bearings of Geometry on the 
Chemistry of Fermentation," by Mr. W. J. Pope (Lecture IV.). 

Royal Institution. —Atb 5 p.m., general monthly meeting. 

Turspay, MARCH 5. 

Institution of Electrical Eegineers (Students! Section). —At 
7.30 p.m., ordinary meeting. Paper on Aro Lamps, by 
Mr. P. Laubach. 

Institution of Civil Engineers.—Ab 8 
Paper to be further discussed, '' 
Cement Manufacbure," by Messrs. 
Bertram Blount. 


.m., ordinar meeting. 
he Rotary Process of 
W. H. Stanger and 


WEDNESDAY, Marcu 6. 

Society of Arts. Аб 8 p.m., ordinary meeting. 
Artillery," by Lieut. Arthur T. Dawson (late R.N.). 

Tuurspay, MARON 7. 

Institution of Electrical Engineers.—At 8 p.m., extra meeting. 
If the discussion on Mr. Magden's paper be concluded, the 
following will be read: ‘‘Ineulation on Cables," by Mr. 
Mervyn O’Gorman.—At 3 p.m. (Students' Section). Visit to 
the works of the Thames Ironworks and Shipbuilding Com 
pauy, Blackwall.—At 8 p.m. (Dublin Section) Visit to the 
Dublin United Tramway  Compauy's power station ab 
Ringsend. 

Institution of Junior Eagineers.—4At 8 p.m., '' Works Manage- 
ment," by Mr. A. H. Barker. (Lecture III.). 

Rontgen Society.—At 8 p.m., ordinary meeting. Exhibition 
evening. 

Civil and Mechanical Engineers’ Socolety.—Ordinary meeting. 
Paper on '' Authoritative Rules for Unit Stresses in Railway 
Girders," by Mr. J. Bell. | 

FarDAY, MARCH 8. 

Royal Institution. —At 9 p.m., discourse on '' Vitrified Quartz, 
by Mr. W. А. Shenstone. 

SATURDAY, MaRCH 9. 

Royal Institution. —Ab 3 p.m., “ Sound and Vibrations,” by the 
Right Hon. Lord Rayleigh (Lecture III.). 

Institution of Junior Eegineers.—At 3 p.m., visib to the 
Southall station of the Brentford Gas Company to inspecb the 
carburetted gas plant, etc. 

Glasgow and West of Sootland Scientific Society. —Ab 7.30 p.m., 
ordinary meeting. гараг on The Progress of Electricity 
Supply,” by Mr. J. С. Scott. 


Birmingham Seotion, Electrical Engineers.— 
We can only say in this issue that the president (Dr. 
Oliver Lodge) of this section of the Institution delivered 
his inaugural address on Wednesday last. 


“ Modern 
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CITY OF LONDON ELECTRIC v. MAYOR, ETC. 
CITY OF LONDON. 


Judgment in this case was given too late to refer 
toin our last issue. Its effects, however, seem to 
be somewhat far-reaching, and it will have to be 
considered in all future transactions with corporate 
bodies. The case is too well known to require 
lengthy reference. Briefly, then, three agreements 
were in dispute, and the judgment of Mr. Justice 
Farwell in regard to these agreements was appealed 
against. The legal proceedings will not give the true 
inwardness of the case; to know this it is necessary 
to know the whole history of electric lighting as 
regards the City. The topic is not а pleasant one, 
and redounds nothing to the credit of the Corporation. 
However, after years of negotiations of one kind 
and another these agreements were made—two with 
the Brush Company and one with Laing, Wharton, 
and Down. These three agreements subsequently 
came into the hands of the City of London 
Electric,” the work was carried out, and the City 
has been lighted under them since 1891. In 1898 
the City Fathers repudiated the agreements, hence 
the litigation. The result of the appeal is that two 
agreements are held to be invalid—those with the 
Brush Company—and the third held to be valid. 
Practically, this ruling was owing to some members of 
the Corporation having been interested as shareholders 
in the Brush Company. The exact words concern- 
ing this important question show that London 
differs from every other municipality, and therefore 
what holds good in the latter does not in the former. 

The words of the judgment are: The conclusion 
I arrive at is that a shareholder, commissioner, 
alderman, or common councilman is interested 
within Section 42, and that the existence of his 
interest is sufficient to render a contract with his 
company null and void. The fact that express pro- 
vision has been made by Parliament that a member 
of an ordinary municipal council shall not be pre- 
cluded, by being interested only as a shareholder of 
an incorporated company, from taking part in making 
& contract between his company and the corporation 
of which he is а member, only emphasises the dis- 
tinction in this respect between ordinary municipal 
corporations and the City Corporation, as to which 
no similar parliamentary provision exists, or appa- 
rently ever has existed." 

Unfortunately, every Englishman in theory is 
supposed to be thoroughly conversant with every 
word of the law, but in practice, of course, such 
knowledge is impossible. Upon the face of it, 
this exception of the first city of the Empire is 
peculiar—the members of its governing body suffer 
under disabilities such as exist with no other autho- 
rity in the kingdom. We had supposed that its 
members were as high above suspicion as the 
members of any authority, but the law seems to 
point differently. However, we need not now enter 
into these abstract questions; the fact remains 
that because two or three of its members had 
invested some five hundred pounds in a limited 
company, agreements under which between one and 
two hundred thousand pounds were expended and 
work carried on during & period of some seven years 
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with the impression that such agreements were good 
in law, the company is now told that its agree- 
ments have been illegal from the start. There is no 
suggestion of bad faith on the part of the company, 
yet it is put into a position very detrimental, or 
which may be very detrimental to its shareholders. 
Tt seems to us that the only honest course for the 
Corporation to have pursued was at the time the 
legality of the agreements was doubted to have 
examined into the bond fides of the whole matter, 
and if that could not be impugned to have made 
at once agreements that were valid. The attempt 
to break through an agreement honestly made 
after due consideration, is not in accordance with 
the honoured traditions of the City. Throughout 
the whole of its connection with electric lighting 
matters it may be said to have had no settled policy, 
but to have pursued a policy of shuffle, which is as 
unbusinesslike as it is detrimental. Any member 
of the Corporation, as the law stands, can render 
a proposed agreement with a limited company 
nugatory by purchasing a share in that company. 
Truly, if this is the view to be adopted, the law 
needs modification, and the Corporation of London 
to be put in а position at any rate not worse than 
that of any other municipality. —— 


— . — 


THE LIVERPOOL ACCIDENT. 


On Wednesday, the 20th ult., the Liverpool coroner resumed 
the adjourned enquiry into the circumstanees attending the death 
of Thomas Hankey, carter, and David Singleton, butcher, who 

lost their lives through a fall of telephone wires on to trolley 
wires in Pembroke-place on the 4th ult., under circumstances 
already reported in these columns. 

Mr. Р1ЕЕСЕ, who appeared for the Liverpool Corporation, 
briefly explained the position of the Corporation in the matter. 
It had been decided, only after the most careful enquiry and 
consideration, that the form of traction best suited to the 
requirements of Liverpool was the overhead trolley system, and 
this was eventually adopted. Subsequent to making this 
decision the Corporation called in Dr. John Hopkinson for 
advice, and an experimental line was laid down to Dingle, 
which proved a success, and resulted in the reconstruction of 
all the tramways in the city and the electrical equipment on 
the same system. There was what was termed a guard wire 
and a guard strip over the trolley wire, and the Tramways Com- 
mittee decided to adopt the guard strip. The Board of Trade 
certified that particular part of the tramways where the accident 

k place on Jan. 21, and the accident occurred on Feb. 4. On 
the night of the latter date there was a very exceptional snow- 
storm. 

Several witnesses were next called to give evidence 
bearing on the exact ciroumstances of the accident and the 
attempts which were made to rescue the victimes from the coils 
of the telephone wire with which they had become entangled. 
The medical evidence showed that death was due in both 
instances to exhaustion following upon an electric shock. 

Mr. Tuomas Davies, civil engineer, Liverpool, who had 
made certain investigations into the case at the request of 
the coroner, explained that the telephone wires up to near 
the site of the disaster were underground. At Ooustance- 
street, however, they entered the distributing box, from 
which point they were carried from a standard along 
London-road over the trolley wires to another standard 
in Oak-street, the span being about 350ft. It was the 
wires between this span which were alleged to have fallen. 
He had tested a piece of the wire taken from Singleton’s body, 
and found the breaking strain was 161:51b., whereas the ordi- 
nary breaking strain was 200lb. The maximum strain to which 
the wire would be subjected by stretching it into position was 
about 50lb., so that an extra strain of 1091. was obviously 
introduced in some form before the wire broke. The most 
likely form was the weight of ice clinging to the wire and the 
force exerted by the wind at the time of the occurrence, The 
wire was of the customary weight used. He had made another 
test with a piece of the telephone wire taken down for him two 
days after the aecident, and the breaking strain of that was 


187-5]b. Two days after the accident he found that the trolley 
wires in London-road were without guards, but there were 
clips on the up line as though there had been guards when the 
accident occurred. In Pembroke-place there was a gap of 
about 2in. between the guards, which might have been caused 
by tugging at the wires, or the fall of the telephone wires might 
have disturbed the strip. He thought it advisable that the 
guard strips should be extended to the bow of theinsulator. As 
to the means of cutting off the electric current, it seemed 
to him that the Corporation depended in a great measure upon 
the telephone service, anc when it became disurganised they 
were prevented from communicating with certain individuals. 
It was also apparent that the guards and drivers of the electric 
cars, and also the policemen, were not familiar with the mode of 
cutting off the current. They should be instructed and pro- 
vided with rubber gloves and nippers to cut wires. He could 
not suggest any stronger wire than that used by the Telephone 
Company, which was made of phosphor-bronze and had a break- 
ing strain of 45 tons tothe square inch. There was a divergence 
of opinion as to the respective utility of the Hop guard and 
the wire guard. Both were unsatisfactory, but of the 
two he would prefer the wood guard, the chief objection 
to which lay in the fact that it was almost impossible to 
secure it to the trolley wire. With regard to the other 
guard there were more serious objections, the, general view 
being that the more metallic things they had overhead the ter 
thedanger. Assuming the Corporation had decided to maintain 
the trolley system, the proper course was to have the telephone 
wires laid underground, and do away with all overhead wires 
other than the trolley wires. . Until the Telephone Company 
could do this they should encase their wires in cables. 

Ww. LAMB, a linesman employed on the Liverpool electric 
tramways, described the condition of affairs in Pembroke-place 
at the time of the occurrence. The guard strip on the trolley 
wire was in good order, but the telephone wires were coiled 
round it, and he had some difficulty in getting them away. 
Owing to the force he had to use the guard strip might have got 

laced | 


. MarrINSON, K.O., representing the National Telephone 
Company, said Mr. Pierce had pointed qut that the trolley 
wires were placed in the street under statutory authority. The 
telephone wires which crossed the trolley wires were also there 
by apicis d authority. The only difference between the two 
cases was that the tramway system in Pembroke-place was only 
completed two or three weeks before the accident, whereas the 
telephone wires were in position there two or three years before. 
The wires in London-road were put up 18 months’ previous to 
the accident, so were not only of first-rate quality, but had not 
been in position longer than was consistent with a large margin 
of public safety. The Telephone Company were, however, 
anxious to get rid of their overhead wires as soon as possible. 
At the present time all the main wires in Liverpool were under- 
ground. At the spot where the accident occurred cables had 
been substituted for wires as a temporary meagure. 

DANIEL SINCLAIR, engineer-in-chief to the National Tele- 
hone Company, said the wire the company used was teated to 
ear a breaking strain of 200lb. The life of a telephene wire 

of this class at the place of the accident should be about 
10 years. When such atmospheric conditions prevailed as on 
the occasion in question, it mattered very little what kind of 
wire was erected, as down it would come. The reason why, 
with the knowledge of all this, no special precaution had been 
taken to minimise the effect of the falling was that at the 
time these works were designed there were no trolley wires 
there. The main point of protection was to have a wire 
elastic, strong, and light, so that if it did come down to the 
street it would do no harm toanyone. Everyone was thoroughly 
convinced that the right thing was that where there were trolley 
wires, the telephone wires should either be in cables overhead 
or underground. They had already handled 1,600 or 1,700 
wires in cables overhead or in cables underground, and their 
prone to the Corporation was to go on until they had finished 
them. 

At this point the enquiry was adjourned until the following 

morning, when the evidence was continued. 


ARTHUR BENFIELD, foreman in the employ of the National 
Telephone Company, spoke as to the state of the poles and 
insulators in the vicinity of the accident the day after the 
occurrence. On examination he had found the poles and insu- 
lators in good condition. There were no insulators down in 
Pembroke-street. Other witnesses corroborated this evidence, 
which had an important bearing, in that suggestions to the 
contrary had been made. 

This completed the Telephone Company's evidence. 

In giving evidence on behalf of the Corporation, Mr. C. R. 
BELLAMY, general manager to the Liverpool Corporation tram- 
ways, said that by means of electrio traction they had carried 
about 100 million passengers since the first route of the electric 
tramways was opened in November, 1898, and with the exoep- 
tion of the present case no fatal accident had ocourred from 
electric shock. After the accident he made an inspection of 
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the site, and found the woeden guard strips in their place. As 
to the provision made for turning off the current, the system 
was divided into half-mile sections, and 36 assistante, who had 
keys of the section boxes, could on ahort notice cut the current 
off from each half-mile section. He had found the insulators on 
the telephone poles all right after the accident. 


Mr. A. BromLey Houms, electrical engineer to the Liver- 
pool Corportion, stated that for the purpose of catching fallen 
telephone wires there was not much to choose between the 
wood strip guard and the wire guard, but as regarded the safety 
of the system as à whole the wood guard was the more advan- 
tageous. The latter means of protection had been adopted in 
Liverpool on the advice of Dr. John Hopkinson. But neither 
form of protector was effectual for such a fallas the one in 
question. The only safe course was to carry the telephone 
wires underground, and the Corporation recognised that. He 
did not think that if any other form of protector had been 
employed the accident could have been avoided, but that was a 
matter of opinion. The wood strip dealt satisfactorily with 
urdinary falling wires, but not with tangled wires. 

Major CARD Ew, electrical adviser to the Board of Trade, said 
that in the case of the wooden strip no earthing ” was possible. 
Much difference existed amongst engineers as to which was the 
best form of guard. The guard strip as sanctioned for use in 
Liverpool was the outcome of а great number of Continental 
experiments. The real difficulty to fight against was the 
tendenoy of the telephone wires to twist into small ooils ; they 
became springy, and would insert themselves into almost any- 
thing. Where there were trolley wires the most effectual remedy 
was to put all cross-wires underground, unless they were put in 
cables overhead. The span of the trolley wires in Pembroke- 
piace was long, but with the weight of wire used it was not 
unreasonable, 

Mr. Рнплр Dawson, chief engineer and managing director 
of Messrs. Robert W. Blackwell and Oo., who supplied the 
overhead equipment for the Liverpool tramways, said so far as 
Liverpool was concerned he thought the guard strip was the 
best method that could be adopted for protecting the trolley 
wires. He was convinoed that had there been guard wires 
instead of wooden guard strips the accident would have been 
more serious, inasmuch as the guard wires would have been 
burnt through, and would have fallen together with the tele- 
phone wires. 

Mr. SaMUEL B. CorTRELL, manager and chief engineer for 
ә Liverpool Overhead Railway, gave evidence to the same 


ect. 
This concluded the evidence. 


The Conoxxa, in summing up, said that the question for the 
jury to decide was whether all reasonable and proper pre- 
cautions were taken by the Corporation and the Telephone 
Company. Was there anything else they could possibly have 
done to avoid aocidents short of putting the telephone wires 
underground, to accomplish which work every reasonable effort 
was now being made? Наа anyone been guilty of negligence 
which had caused death? He would advise the jury to be 
eareful with regard to any recommendations they might make 
as to the means of avoiding similar accidents in future. The 
subject was receiving the most serious consideration, and their 
suggestions might hamper the authorities in coming to a safe 
conclusion. 

The jury agreed upon a verdict of accidental death from 
electric shock, at the same time expressing an opinion that if 
the span between the telephone standards had not been so long 
the accident would not have occurred. 


CATALOGUES. 


We have received from the General Electric Company, 
Limited, a four-sheet appen to their large e, 
which deals entirely with the steel interlor conduit work. The 
conduits which are described in this list are enamelled both 
inside and out, the tubes being made of steel of sufficient 
atrength to give ample protection against any risk of damage by 
nails, etc. The elbowa and bends are made with inspection 
chambers from which the wires can be withdrawn if need be. 
The ordinary sleeves for connecting up the lengths of tubes are 

rovided with a groove at either end in which red lead can 
be before the aleeve is put over the two ends of the tube. 
In this way watertight joints are obtained at a very slight cost. 
The same means of rendering the joints waterproof is adopted in 
all the elbows, joint-boxes, reducing sockets, etc. We notice that 
theenamel bends advocated by the firm havea considerable radius, 
and these, we think, should be used wherever possible when 
carrying out insulation with these steel conduits. While the 
large radius may involve a certain amount of extra work in 
erecting, it renders the drawing in and out of the cables a 
much more easy matter. The same firm have just issued the 
eighth edition of their telephone (or K) catalogue, in which 
there are many exoellent put in an excellent way. 


The keen competition i by Continental makes 
is evidently an inoentive to improvement, as we find 
several interesting and practical novelties, whilst, despite 
the general increase in cost of material and labour, 
the firm tell ns they have generally reduced the prices of 
the older apparatus, the high quality remaining as before. 
A great feature is made of the Handcom telephone, in which 
the automatic switch hooks or eradles are dispensed with, the 
whole of the necessary functions being performed by a switch 
in the handle of the hand combination. This type is also 
developed into a most comprehensive inter-communioation 
system, the instrument lending itself to fixture in any 
position. The General intercommunication system has 
also been improved in that private cireuits oan be fitted if 
required. Among other novelties we notice the neto inter- 
communication ‘‘ Handcom,” the direct-working bell-push tele- 
phones (for connecting to existing electrle bell wires), and the 
7 reply and call” system. The latter completely does a 

with the cumbersome plugboard for sub-station interoommuni- 
cation, and substitutes a line selector instrument, whilst the 
telephone proper has a two-way switch for reply and call. 


This type is particularly neat in the ** Handcom ” pattern. The 
„Municipal is a new t built according to Continental 
Айч supplied to Glasgow, Tunbridge 


tice ; these have alread 
Wells, and Guernsey. A further novelty is the traction system, 
comprising telephones, both fixed and portable, for communicating 
from feeder p with the central station. Among telephones 
for ial purposes we find mining, engine-house, military, 
lioe, etc. The last is a particularly neat pocket instrument 
n connection with the firm's police and fire calls, which are 
now being supplied to Walthamstow and Tottenham. An 
excellent system of electrically-controlled clooks is shown, and 
the catalogue ends with a comprehensive set of wiring diagrams 
and a very complete telegraphic code. 


— 


PHYSICAL SOCIETY. 


council was read and adopbed. Prof. W 
Rudolph Koenig were elected to the two vacant honorary fellow- 
ships of the society. The following officers and council were 
elected for the ensuing year :—President: Prof. 8. P. Thompson. 
Vice-presidente (members who have filled the office of presion’) - 
T. Н. Blakeeley, C. V. Boys, Prof. J. D. Everett, and J. Walker. 
Secretaries: Н. M. Elder and W. Wateon. Foreign secretery: 
Dr. R. T. Glazebrook. Treasurer: Prof. Н. L. Callendar. 
Librarian: W. Wateon. Other members of the council: Prof. 
Armstrong, W. R. Cooper, G. Griffith, E. H. Griffiths, Dr. R. A. 
Lehfeldt, S. Lupton, Prof. Perry, Dr. Porter, W. A. Price, and 
R. Threlfall. 


Prof. 8. P. Thompsen then took tbe chair and delivered an 
address. 


Разное of Science Abstracts By means of the Abstracts teachers 


unusual in the habit. 
the electrostatic field 
surrounding charged ies. Lord Kelvin had made models to 
convey his ideas of elasticity, of the elastic solid theory of matter, 
and the constitution of matter itself. Maxwell's models of 
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heterogeneous dielectrics and the mutual induction between two 
circuits were well known. These models were useful for teaching 
purposes and for enabling one to grasp that which in ite nature was 
abstract by . representation of ib or its analogue 
in the concrete. The nch physicist could not understand 
а complicated phenomenon until he had reduced it to a mathe- 
matical equation. The British physicist must coustrucb a model 
which would produce mechani the analogous operation. Both 
methods were right, but, judging by their fruitfulness, the method 
of Faraday had advanteges over that of Poisson. Referring to the 
new teaching university of London, the ког! said that now 
есе time for Fellows to offer suggestions for the teaching of 
ca. 

An ordinary meeting of the society was then held. A paper on 
„A Mica Echelon Grating,” by Prof. R. W. Weod, was read by 
Mr. Wateon. This grating occupied a position midway between 
an ordinary grating and an echelon with thick plates. A number 
of sheets of mica were examined with the iuberferometer and one 

over а considerable portion of which the fringes were 
straighb and unbroken. That portion was marked off and cut 
up into les, The mica was about 0°05mm. thick, and 
the retardation of one of the rectangles was found to be 50 wave- 
lengths for sodium light. Nine of these rectangles were used to 
form the grating, and they were pub in position ander a micro- 
scope, and cemented together ab the edges with sealing wax. The 
grating space was 0°5шш. The battery was mounted on а square 
of car over a rectangular opening of the same sise, a clear 
space of O 5mm. wide being left to serve as the first grating line of 
zero retardation. The number of lines was therefore 10. The 
resolution of the sodium lines was beyond the power of the instru- 
ment, but the yellow mercury linee were easily separated. The 
distance between the lines was one-third of the distance between 
the spectra. For the sake of comparison a grating of the same 
spacing aud number of lines was ruled on a piece of smoked glass, 
and it was found that in the first order the grating was unable te 
separate the extreme red and blue ends of the spectrum. The 
Zeeman effect could be shown with an echelon made of four 
interferometer plates, the light being the green raye from a 
mercury tube. 

The society then adjourned until Feb. 22, 


At the ordinary meeting|held on Feb. 22 Prof. S. P. Thompeon, 
president, in the chair, 

A paper оп Her Air Subjected to X Rays leses its Dis- 
charging Property and how it Discharges Electrieity.” by 
Prof Emilio Villari (hon. Fellow), was read hy the Chairman. 
Air made active by X-rays in passing through a long tube coiled 
in many turns loses much more of its discharging power than ib 
does in passing through the same tube if straight. Daring this 
` process the tube charges itself to a certain potential. If active 
air is allowed to stream on masses of wire gauze or wound.up 
ribbons, enclosed in tubes, the metals, independenb of their 
nature, take a positive or negative charge, according to whether 
the active air rube against them with force or lightly. Experi- 
ments have been performed to prove this. For instance, tubes of 
copper or lead, if short and straight, take negative charges, bnd if 
long and coiled they take positive charges. Theee phenomena 
cannot be attributed to chemical actions, bub seem to be 
produced by a special rubbing of the active air upon 
metallic surfaces, as the result of which they assume one 
of the charges, and the other charge ought to manifest 
itself in the air. This is not the caso, the charge 
of the air being often of the same kind as that of the metals. 
Id has previously been shown by the author that active air by 
streaming against an electrified body is reduced either to ordinary 
air or to air charged with the electricity which disappears. 
Hence it may be supposed that the active air in rubbing upon 
the metallic surfaces develops the two electricities, one of which 
manifests itself upon these surfaces, and the other goes to reduce 
the active air to ordinary air, and, therefore, does nob become 
manifest. The electroacope used in the experiments consisted of 
a fixed brass plate and a gold leaf, whoee position was determined 
by means of a telescope with an eye-piece scale. 

The Chairman said he had observed the fact that metals 
were charged sometimes positively and sometimes negatively by 
active air. 

Mr. Watson asked if any experiments ha3 been performed on 
the viscosity of gases rendered active by X-rays. 


A paper on “Cyanino Prisms,” by Prof. R. W. Weed, was read 
by Mr. Wateon. Prof. Wood has already described a method of 
making prieme of solid cyanine by pressing the fused dye between 
plates of glass. Until recently angles of about jdeg. were the 
largest that could be used with advantage on account of the small 
quantity of green light transmitted. А new supply of the dye 
has been found to transmit a large quantity of green light with 
an angle of over ldeg. By viewing the filament of an incandescent 
electric lamp through one of these prisms the aaomalous spectrum 
is seen, the colours being. arranged ia the order: green, blue, 
violet, red, orange. Prof. Wood has crossed one of these priems 
with a photographic copy of a diffraction grating having 2,000 lines 
to the inch. On viewing a naked arc lamp the diffraction spectra 
are deviated by the prism, the red ends being turned up and the 
blue.green ends turned down. 

The Chairman said he had been trying to obtain some cyanine, 
but had not succeeded. Rosaniline has an anomalous dispersion, 
but could not be fused. The acetate of rosaniline might, however, 


be used. 
The society then adjourned until March 8, 


COMPANIES’ MEETINGS AND REPORTS. 


NATIONAL TELEPHONE. 


The ordinary general meeting of the shareholders of thie Compan 
was held on Thursday week at the Cannon-street Hotel. 4 

The Chairman (Mr. J. Staate Forbes) said the business of the 
year, taken as a whole, had created a record, and that notwith- 
standing some very adverse circumstances. The Government had 
now become their eompetitors in London; they had the power 
to grant licenses outside the Metropolis, whereas the company 
had a short life—1911 was the end of their license. What was 
going to arise in 1811? No one could tell The Government 
under the license could every seventh year take over the concern 
by arbitration. If the Government persisted in competing with 
the Company ad very low rates, he wae afraid they would have a 
sorry tale to tell in 1904. After much deliberation and great 
individual anxiety on the part of the directors, they had come 
to the conclusion—subject to the sanction of the shareholders— 
to go on; to relax no reasonable effort to imorease bheir 
subecribers, and to make the beet of their property. Taking the 
year as a whole they had erected 23 490 additional exchange aad 
private lines. Of those ола been is трасою on the 
message rate syetem—namely, the payment of а low annual charge 
in respect of the cost of test ella iden. and the addition of 18. for 
each call made. He understood the Government intended to pro- 
mote and extend that system. Well, he wished them joy if their 
result was to be anything like thie Company's under 1b. On an 
outlay of half a million of money they nob made one farthiag 
of interest. The Company could not afford to give serviees of thas 
kind for nothing, but if they were foreed by competition to do se 
they would have to take their chance. He moved the ее go 
of the report and aceounte and the payment of dividends as 
recommended. 

Sir Henry Fowler, M. P., seconded the resolution. 

Mr. Lee Smith considered that the Government were treating 
this Company very unfairly. | 

The Ohairman seid they had made their bed with the Govern- 
ment, and they must to a certain extent suppress their indigna- 
tion. No ono was more astonished asd nonpluesed than the 
Board by the treatment the Company had received ао the hande 
of the Government. The direetors had tried. to aeb with the 
Government in friendly competltion, bus all to no perpese. With 
the support of the shareholders they could beat ihe Post Office, 
because they were nob tied round with red-tape.  Durisg the 
existence of the Company they had paid the Government 
14 millions of money, and the authorities were now using it to 
fight them with. 

The resolution was carried with one dissentient. 

The Chairman then moved resolutions authorising the Beard 
bo eonvert 590,000 fully- paid (issued) and 10 000 (unissued): ordi. 
nary shares into preferred and deferred stock; to isens 20,000 
of the unissued ordinary shares as preferred shares and the pay- 
ment of a commission not exceeding 5 per cent, to persons for 
procuring subscriptions. 

Sir Henry Fowler seconded, and the resolutions were agreed бо. 

Mr. Springman suggested that a petition, signed by every 
shareholder, should be presented to the House of Commons, and 
to the House of Lorde and the Crown, if necessary, eet iag forth 
their grievances. 

The Chairman stated that all suggestione made by the share- 
holders would receive the Board’s consideration. 

The proceedings then terminated. 


—— 


CAMBRIDGE ELECTRIC SUPPLY. 


The annual general meeting of this Company was beld at the 
Company's offices, Cambridge, on Friday. | 

The chairman (Mr. D. Munsey) preeided. 

The report stated that during the year 1900 there had been 
added to the Company's mains the cquivalent of 2,863 жү lampe, 
making the total 30,986. The number of units supplied has been 
357 435, an increase of 59.043, or 19 per oent. In spite of the 
large increase in the price of coal the Company has been 
able to more than maintain ite income without increasin 
the price of electricity. The Company, after paying a 
charges, placing £250 to the  extinetion of preliminary 
expenses. £448. 14s. 10d. to the extinction of suspense account, 
and £750 to depreciation sccount, has a balance of £4,278, 
10s. Hd., which, added to £210, 15s. 2d. brought forward from 
last year, makes £4 489 6s. ld. An interim dividend of £1,413. 
162. 2i., and inter esd on temporary overdraft and loan £193. 
185. 9d., have already been paid, leaving a ned balance of £2,881. 
lls. 2d., out of which the directors recommend the payment of 
& dividend of 4j pe cent., making with 24 per cent. already 
paid, 7 per cent. for the year, This will absorb £2,843. 2a. 5d., 
leaving a balance to carry forward, subject to fractional adjusb- 
ment of income tex, of £38. 8a. 9d. 

The Chairman, in proposing the adoption of the report, said 
that during the past year they had made progress quite to their 
satisfaction, and he might also say that 55 for the 
present year were exceedingly good. The staff, from the top to 
the bottom, bad worked well. 

The Hon. C. A. Parsons seconded the motion. 

The report was adopted, and the dividend as recommended by 
the directors declared. Mr. D. Маовеу and Dr. Latham were 
re elected directors, and after some other business had been 
transacted the proceedings terminated, 
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WESTMINSTER ELECTRIC SUPPLY. 


Directors: Right Hon. Lord Suffield, K.C.B. (chairman); 
Captain Edmund I. Bax; Edmund Boulnois, Esq., M.P.; W. 
Hayes Fisher, Paq. M. P.; the Right Hon. Lord Kinnaird ; 
J. Browne Martin, "d ; R. W. Wallace, Esq., K.C. Engineer. 
in-chief : Prof. Alex. B. W. Kennedy, LL.D, F.R.S., M I.C.E. 
Manager: L. H. Hordern, Esq. Secretary: Frank Iago, Esq. 

Report of the directors (with abstraco of acoounte) for the 
year ended Dec. 31, 1900 : 

The supply of current, which on Dec. 31, 1899, was provided for 
the equivalent of 421,445 lamps of 8 c.p., had н | by Dec. 31, 
1900, to the мө of 469,589 lamps Ab the present time 
there are on circuit the equivalent of 479,056, and applications 
have been received for a further 7,056 lamps of 8 ор. The 
length of roadway in which mains have been laid now exceeds 
54 miles, age J about 219 miles of ways, into which upwards 
of 188 miles of copper (strip and cable) have been drawn. 
Since last meeting the directors have entered into an agreement 
with the Vestry of St. George (Hanover-square) for lighting the 
whole parish by electricity. The experimental lamps erected near 
Victoria Station, which have been in use for some time past, have 
given great satisfaction. The mains for this purpose are being 
laid, the lamp-poste are being rapidly erected, and in a short time 
a considerable section of the area will be lighted by arc lamps. 
The continued high price of Welsh eteam coal has entailed an 
extra cost of about 50 per cent. for fuel, and has, of course, 
materially affected the profite of the past year. Since the supply 
of current has been given at 200 volte, the revenue has also been 
reduced by the allowance of 8 per cent. to consumers supplied at 
that pressure. All the consumers (5,651), with the exception of 
nine, are now on the 200-volt circuit. During the year, in accord- 
ance with resolutions passed at the extraordinary general meetings, 
ordinary share capital to the amount of £148,100 has been duly 
issued ab par to the shareholders A large proportion of this sum 
has been expended on the joint undertaking of the St. James's 
and Pall Mall Company and this Corporation in the purchase of 
landa and erection of works at North Bank, Marylebone, This 
capital must necessarily, until the opening of the works for supply 
purposes, remain unremunerative. An interim dividend at the 
rate of 10 per cent, per annum for the half-year ending June 30, 
1900, has been distributed. After allowing for depreciation, sink- 
ing fund, etc., the net balance available for dividend ise £30,536. 
19s. 4d., out of which the Board recommend the payment of a 
dividend at the rate of 11 per cent. per annum, leas income tax, 
for the past half-year, carrying forward a balance of £3,860. The 
directors regret that during the year, owing to his appointment 
as Governor of Madras, their colleague, Lord Ampthill, has had 
to resign his seat ab the Board. In accordance with Article 127 
of the articles of association, they have elected Lord Kinnaird to 
fill the vacancy. In accordance with the articles of asoociation, 
two of the directors, Lord Suffield and R. W. Wallace, Esq., 
K.C., retire, but, being eligible, offer themselves for re election. 


REVENUE ACCOUNT, 


cx i 5 of Шешу. d £ sd. 
9 carriage, un n [| etc. TIT £ ‚8 
Oil, waste, water, апа d 58 e 2.582 2 0 
Proportion of salaries of engineers 
and officers ................ . 2.527 3 7 
Wages, ebc., ab generating stations. 6, 739 15 11 
Repairs and maintenance — build. 
inge, plant, eto . +s 4.550 7 1 3 
44,250 5 4 
Distribution of Electricity. 
Repeirs and maintenance of mains... 1,342 17 9 
Repairs and maintenance of meters 2266 0 8 
— 3,608 18 5 
Public Lighting. 
Attention бо arc lampe, ebe eere 173 411 
Rente, Rates, and Taxes. 
Rente........ —— — Á 1,080 4 0 
Rates and taxes .....................›...... 6,510 15 2 
— 7,59019 2 
Management Expenses. 
Directors’ fees . . „ 3.000 0 0 
Salaries of manager, eto. . . 7,219 611 
Stationery and printing " 484 11 11 
General ges and office expenses 753 6 7 
Wages of meter readers, etc.......... 1,078 11 3 
Depreciation on office furniture. 60 0 0 
— 12595 15 8 
Law and Parliamentary Charges. 
General law charges and parliamentary expenses... 784 17 9 
Depreciation, etc. 
Sinking fund ......................—...—.. . 2500 0 0 
Depreciation account .............. . 18,594 0 0 
—————— 21,094 0 0 
| Special Charges. 
Insurance --. 3 643 1 11 
Board of Trade audit ........ ....... m 85 0 0 
Cost of supplying steam . 1,499 0 0 
Experiments and cost re smoke 
abatemenbd . 88 15 1 
2.315 17 0 
Total expendibure .. . 92,413 18 3 
Balance to net revenue... . . . ~ 6868114 4 
£151,005 12 7 


; £ s.d. 
Sale of current by meter... . . . 144,580 4 8 
Sale of current by contract ...—.—. oeae oos oase ые 3 18 3 

| 144,583 17 11 

Less bad and doubtful debts - 701 11 9 

143882 6 2 
Public lighting... 3 “ө 299 510 
Rental of meters, өбо., on consumers’ premises 5,490 4 4 
Transfer fees ...................... S = 78 15 0 
Supply of steam. 5 уан 1,345 1 3 
£151,095 12 7 
Dr. GENERAL BaLANCE-SHEET. £ 8. d. 
Capital account.. . ... 797.600 0 0 
Amounts received on founders' shares cancelled ... 500 0 O0 
Sundry creditors ................... 5 2. —.— 11,904 6 10 
Deposite by oonsumers ...—..—. — аа 7110 0 
Debenture interest accrued, less income tex......... 4,1566 5 0 
Unclaimed dividendds . . 3 2 7 
Depreciation account ....... — — € 5 73,712 9 6 
Sinking fand .....................-...—.—.. — — . 15,063 12 1 
Reserve fund t . 223 10,148 9 7 
Net revenue account, £49,678. 15s.; less in 
dividend to June 80, 1900, at the rate of 10 per 
annum, £19,975 ; and income tax, £833. 4e. 4d... 30,536 19 4 
£943,696 14 11 
Cr. £ e. d. 
Capital account ............. Bete 3 2. 753,007 8 9 
Stores in hand ......................._ . ian 9,499 16 6 
Sundry debtors for current supplied 49,324 6 6 
Other debtors........... ... ——— ——" UN 2,608 17 6 
Cash ab bankers ........................ o 51,588 9 7 
f . Pea e aen E PUE = 130 13 8 
Deposits with vestries, eee... . т 383 8 0 
Central Electric Supply Company, Limited, ооба 
on freehold site, ebe. ...... €"—— RT „851 9 6 
Advances under house wiring agreements -- 354 8 
Investments аб cost ............... M 22. 17,048 3 4 
£943,696 14 11 
STATEMENT or ELEOTRIOITY GENERATED, SOLD, ETO. 
Board of Trade unite generated .-. 8,618,640 
онну ate (Ea отда = TNT таван 
Quantity expended {In batteries 19,425 
in dietribution.. In fesder 971.1287 990,553 
Total quantity accounted for....... — —— € 8,351,927 
Quantity unaccounted for . . . . . 7 
Number of lampe on circuit on Dec. 31, 1900 ........ 469,589 


The ordinary general meeting of this Corporation was held ab the 
offices. Eccleston-place, Belgravia, on Wednesday. 

Lord Suffield (the chairman), in moving the adoption of the 
report, regretted to have to state that there was a reduced 
dividend on that occasion, for though they had added to their 
circuits over 48,000 lamps during the 12 months, like ail other 
users of Welsh steam coal they had been very hard hit by the 
greatrise in price. Their profits were also affected by the rebate 
made to consumers taking their supply at 200 volts and by a 
considerable increase in rates and takes. The shareholders 
would, no doubt, have been pleased to learn that after 
negotiations extending over a period of two years the directors 
had come to an agreement for lighting the whole of 8. 
George's parish. The directors very much regretted the loss of 
the services of Lord Ampthill, who had taken a deep interest as a 
director in the work of the Corporation, but they considered that 
they had been very fortunate in obtaining the services of Lord 
Kinnaird in his place. Lord Kinnaird was known to a great many 
of the shareholders as a thoroughly business man, and he was 
prepared to devote the greater part of his time to promoting the 
interests of the Company. 

Mr. Boulnois, M.P., seconded the motion, and the report and 
accounts for the pasb year were adopted unanimously. 


WINDSOR ELECTRICAL INSTALLATION. 


Directors: M. Drury Lavin, Esq. (chairman); H. L. Prior, Esq. 
(deputy-chairman) ; Tonman Mosley, Esq. ; Edward Riley, Esq. ; 
A. W. Shipley, Esq , and managing director ; А. A. Somerville, 
Esq.; Rev. R. H. Whitcombe. Eugineer- in- charge: Mr. A. E. 
Farrow, A M. I. E. E. 

The fifth annual report of the directors states thab the Com- 
pany’s businees is steadily progressing, as will be seen from the 
abstract of the accounts given herewith. The number of lamps and 
motors installed on Dec. 31, 1899, was equivalent to 13,878 of 8 c p. 
During the year 3,930 were added, bringing the total to 17,808 
аб the end of the year 1900, of which 1,083 represent the motor 
power. The additions to the mains and machinery during the 
year have not been large, the expenditure on capital account 
amounting to £6,764. 14s. 4d., bringing the total capital 
expenditure up to £53,670. Зв. 5d. The principal expenditure 
was on mains, which included a new cable to Windsor Castle, 
where a considerable number of additional lights have been con- 
nected, and also in St. George's Chapel. А new battery of 
accumulators has also been provided, and is now working. 
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This, it is hoped, will be of sufficient srl peared bo supply the 
day load, and thereby effecb a considerable saving. The net 
profit for the year is £4,372. 118. 11d., and this would have been 
considerably increased but for the high price of coal. The favour- 
able feature of the accounts is that over three-fourths of the profit 

pply of electric current. The total 
amount of profit available for distribution, including tbe balance of 
£690 12s. 3d. brought forward from the previous year, is £5,063 
4s. 2d. Oat of this the directors recommend the declaration of a 
dividend at the rate of 8 per cent. for the year, free of income tax. 
An interim dividend of 3 per cent. having already been paid, the 
remaining 5 per cent. will be distributed forthwith. After pay- 
ment of the dividends, a balance of £1,400. 14s. 2d. will remain, 
oub of which the directors recommend that the sum of £750 be 
added to the depreciation, renewal, and reserve fund, and out of 
the remainder the shareholders will be asked to vote the sum of 
£350 for directors’ fees. The sum of £3,747. 98. 6d. was received 
during the year, representing the premiums on the issue of the 
balance of the share capital less expenses, and the directors 
recommend that £1,500 of this eum be carried to the dividend 
equalisation account, and the remaining £2 247. 9s. 6d. to the 
depreciation, renewal, and reserve fund, bringing that account up 
to the very substantial total of £5 919. 10s., and the reserve for 
equalising dividends up to £2,000. The directors retiring in rota. 
tion are Messrs. Tonman Mosley, A. W. Shipley, and the Rev. 
R. H. Whitcombe. The two former, being eligible, offer them- 
selves for re-election. Mr. Н. R. de Salis, C.B., is recommended 
by the directors to fill the vacancy caused by Mr. Whitcombe's 
rebirement. 


has been earned from the su 


Dr. REVENUE AOOOUNT. £ sd. 
Generation of electricity ............ ———— 90.704. 92 
Distribution of electricity y.. erm 495 2 0 
Rents, rates, and taxes ............ -....--. ——— - 2 з 6 
Management expenses . РЯ 0 
Law and parliamentary charges .............. ooo so- 24 911 
Special charges. .. . . inen 118 17 0 

Total expenditure ............. — 49090 18. 7 
Balance carried to neb revenue account ......... ee. 3,455 11 5 

£7,552 5 0 

Cr. £ s.d. 
Bale of currend . 2 . 7,176 01 
Rental of meters, obo. . sevens 188 8 5 
Rents receivable, less repairs and renewala............ 15 9 0 
Transfer fees.. 6... — 510 0 
р premium ................ КОТИК МЕ — а 35 16 8 

ө Of вбеаш, . е.» oos 134 5 0 
£7,552 5 0 
GENERAL BALANCE SHEET. 

Dr. Liabilities. £ ad. 
Capital accountb—amount received 50,000 0 0 
Due from sundry tradesmen and others . 4947 5 5 
Premiums on shares . ЕРИ О 3,747 9 6 
Depreciation, renewal, and reserve fund account ... 2922 0 6 
Dividend equalisation accounb................-. (—— Е 500 0 0 
Balance ab credit of net revenue account... . .. 8,900 14 2 

&66017 9 7 

Cr. Assets. £ sad. 
Capital account—amount expended for works 53,670 3 5 
Stores on band................- iie EN ME 1,906 4 6 
Free wiring and cells, eto., on loan... . . 1,688 10 5 
Unfinished contracte ................—... нүк" “= 509 10 3 
Sundry debtors for current supplied .. . 38019 3 8 
Other debtors . ws o os s os oos o EVE —É . 2,241 0 7 
Cash at bankers and in hand .. .......... — M 5... 298216 9 

£66,017 9 7 


BRITISH INSULATED WIRE. 


The reporb of the directors for the year ended Deo. 31, 1900, to 
be submitted to the shareholders at tbe fifth ordinary general 
meeting to be held at the Adelphi Hotel, Liverpool, on Feb. 25, 
1901 «5 12 noon, states that the gross profits for bhe year 
amounoed to £134,226. Os. lld., to which has to be added the 
balance brought forward from the previous year, £6 432. 14s. 9d., 
making a total of £140,658 15s 8d. From this have to be deducted 
the total cost of administration, legal expenses, patent fees, etc., 
£27,908. lls. 4d. ; depreciation off the buildings, plant, and 
machinery, according to scale, £13,098. 10s. 6d.; written off 
patents, £5,000 ; debenture interest for the year, £2,500 ; intereat 
on preference capital for the year, £17,987. 188. 6d.—total, 
£66,495. Оз. 4d.—leaving a balance available for dividend, 
reserve, otc., of £74.163. 15s. 4d. Out of this balance the 
interim dividend ab the rate of 10 per cent. per annum already 
paid on the ordinary shares absorbs the aum of £12,481. 7s. 9d., 
and the directors have decided to transfer to reserve the sum of 
£22,400, leaving a balance of £39,282. 7s. 7d. The directors 
recommend that a dividend be now declared of £32 518. 198, 3d., 
making with the interim dividend already paid a total dividend 
for the year of 15 per cent. on the ordinary shares, carrying 
forward to next account a balance of 26.763. 15s, 4d. The amount 
now transferred to reserve, £22,400, together with the amount 
received as premium on shares make a total reserve of £200,000. 
Daring the year 30,000 preference shares of £5 each have been 


important frontage on Kemble-.street. 
£50,000 matured on Dec. 31, 1900, but as the directors con- 
templated in the near future making a 

favourable terms, arrangements have been m 
holders to temporarily extend their bonds to June 30, 1901. 
resulta of the year’s working have been very satisfactory, and the 


issued at a premium of 108. n share, and 30,000 ordinary shares 
of £5 each at a £5 

received, £165, 
£177,600. The new copper-rolling and drawing de 
in active operation, and has fully justified the capital expenditure 
on these works. 
them in the near future. 
property commencing ab ''The Hollies,” Warrington-road, 


romium o per share. The premiums thus 
, together with 212.600 formerly received, make 
rtment is now 


It will, however, be necessary to further extend 
ТЬе Company has acquired the freehold 


rescob, extending in a westerly direction and giving an 
The debenture issue of 


er issue on more 
e with most of the 
The 


business of the Company has considerably increased. Large addi. 
tions have been made to the buildings and plant, for the purpose 


of coping with the great increase of the Company’s business, and 


the directors have still further extensions in contemplation. Mr. 
W. Marriner Brigg and Mr. 8. Z de Ferranti, who are the retiring 


directors, being eligible, offer themselves for re-election. Mesers. 


Chalmers, Wade, and Co., the auditors, also retire, and offer them- 


selves for re-election. 


The агу general meeting of the shareholders of this Com- 
pany Ae held at the Adelphi Hotel, Liverpool, on Monday, Mr, 
W. Marriner Brigg (the chairman) presiding. 

The Chairman, in moving the adoption of the reporb and 
accounta, said the profits had been fully maintained—indeed, 
increased. The bonus of 5 per cent. of the previous year had nob 
been peated on this occasion. The Company required all the 
strength it could possibly get, for they had a great amount of work 
in hand and in prospect. Farther, the directors deemed it very 
desirable to establish a strong reserve, which now amounted to the 
very handsome sam of £200,000, this having been created to the 
extent of £177,000 by the premiums of the new shares issued last 
year, and by the sum of £22,400 now proposed to be transferred. 

erring to the investments, vhe Chairman said these had been 
the means of obtaining for the Company valuable contracts, 

Mr. Snape, J.P., in seconding the motion, said the past year 
had оа to the Company a larger amount of business than 
they had known in any previous year, and also the largest amount 
of profit, The work of the Company was likely to increase because 
nob only was the Government extending its trunk telephone service 
by means of underground cables, but municipalities were followin, 
suio, and in Liverpool, owing to the recent accidente, the Nation 
Telephone Company were actively engaged in transforming their 
overhead system into an underground aystem. 

The motion was carried unanimously, and the dividend recom- 
mended having been declared, the retiring directors, Mesers. 
W. Marriner Brigg and 8. Z. de Ferranti, were re-elected 
unanimouely. 

The proceedings then closed. 


BRISTOL TRAMWAYS AND CARRIAGE. 


The report of the directors for the year ending Dec. 31, 1900, 
states thab the gross receipte for the year amounb to £165,115, 
15s. 7d., and the working and general expenses and renewals are 
£110,704. 128 3d., leaving a neb revenue of £64,321. 8s. 4d. The 
following amounts have already been distributed— viz. : inbereet 
on 4 per cent. mortgage debenture stock and temporary loans, 
£5,985. ls. ld.; dividend on 4 per cent. preference shares and 
interest on calls in advance, £7,990. 168. 8d.; interim dividend аб 
the rate of 74 per cent. per annum (subject to income tex) for the 
half-year ending June 30, £17,968. 15s.; and it is pro to 
appropriate the balance as follows: dividend for the year аб 
the rate of 84 per cent. per annum (subject to income tax), 
£20,187. 108.; to carry to reserve and renewals funds—leased 
premises redemption, £500; contingencies, £1,689. 0s. 7d. The 
reserve funds will be increased from £90,444. 118. 6d., ab which 
they stood ab the end of the previous year, to £97,228. 9s. 2d. 
The receipts from the tramways department show an increase of 
£4,270, and those of the carriage department an increase of £2,126, 
The total number of passengers carried during the on the 
Company’s cars and omnibuees was 26 971,606. The directors are 
pleased to be able to report the completion of the electrical oon- 
version and extension of the tramways, as well as the building of 
the central power station and additional depéte, works which 
have together involved the diture of capital to the amount 
of £650,000, and called for the unremitting energies of the Board 
and their officials over a period of 24 years. Ab the occasion of 
last year's report ib was hoped that this result might be achieved 
in time to secure the advantage of the summer's working by 
electric traction, but, in consequence of delay on the part of con- 
tracbors in the delivery of the plant, the general opening of the 
new system for public traffic was nob possible until the end of 
December. Bearing this facb in view, it may be arded 
as satisfactory that the net revenue of the year, ides 
admitting of a slightly improved dividend, is capable of 
meeting, even in a greater degree than the preceding one, 
the heavy onthe for dividends on temporarily unproductive 
capital outlay. 16 is gratifying to the directors to feel assured 
that the shareholders have good reason to be satisfied with 
the future prospects of the Company. During the year the 
25,000 preference shares were fully paid up, and the issue of 
mortgage debenture stock was increased to £218,100. Since the 


close of the year the latter has been further augmented by an 
allobment to ap ts from amongst the stock share holders, 
making up the issue to £250,000—5bhe limit for the time being, 
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The directors propose that the additional capital about to be 
ereated shall be iesued by allotment when required as preference 
shares, ranking pari passu in all respects with the existing shares 
of thab class—1.e., with the right to camulative preferential divi. 
d'ends at the rate of £4 per cent. per annum, payable half yearly 
on Jan. 1 and July 1, and also the right to rank upon the assets 
of the Company, for the amount of the share only, in priority to 
the ordinary share capital. The directors have to record, with 
feelings of deep regret, tbe deaths of their esteemed colleagues, 
Mr, William Butler and Mr. Charlee Hoskins Low, both of whom 
had been associated with the administration of the Company for 
about a quarter of a century, Mr. Butler having been chairman 
from the inception of the undertaking in 1874. and Mr. Low a 
director for nearly as long a period. Mr. J. Clifton Robineon, 
C.E., and Mr. Samuel White have been elected to fill the vacant 
seats at the Board, and the latter appointed managing director in 
succession do Mr. George White, who has been elected to the 
chairmanship. Mr. Henry F. Cooper has been appointed secretary. 
Mr. Joeeph Wethered, director, and Mr. Solomon Hare. auditor 
retire at the eneuing meeting, and offer themselves for re-election 


The annual meeting of the Company was held at Bristol on 
Thureday week, Mr. ge White (chairmao) presiding. 

The Chairman, in moving the adoption of the report, stated 
that the receipts for the past year could not fail to be satisfactory 
inasmuch as during а = of the year the lines were in a state of 
upheaval, and the traffic over several of the sections was carried 
on under exceptional dieadvanteges. There was still some work at 
опе or two of the old depóte, and the clearing up of various matters 
inseparable from the completion of so large & work as had been 
involved in replacing the horse cars by electric traction. They 
saw sufficient indication of increased traffic that they had con. 
sidered ib expedient to make provision for the early delivery 
of additions] rolling stock. The Company carried last year 
27 millions of passengers, and bhe total in the new year would 
probably be 40 millions, The central power atation had been 
visited by men of the highest eminenoe in the electrical world, 
who had expressed their profound admiration at the work of 
their engineers (Messrs. Clifton Robinson and Н. Parshall), who 
had given them the most complete system which had ever been 
devieed in that or any other country. 

Mr. J. Wethered seconded the motion, which after some dis. 
cussion was carried. 

Sabeequently a special meeting was held, and approval given 
to increasing the capital of the Company to £1,000,000 by the 
creation of 25,000 new shares of £10 each. 


TELEGRAPH CONSTRUCTION AND MAINTENANCE. 


The ordinary meeting of the proprietors of this Company was 
hoid · en Tuesday at the offices, 38, ОМ Broad-street, Е.С. 

Sir Robert Herbert, who presided, said he had the pleasisg 
duty of announcing a dividend that, with bonus, amounted to 
174 per cent., free of income tax. Moreover, the Company, which 
had earned a net profit of £100,195 was able, with the aesistance 
of the amount breught forward from the previous year, not only 
to pay this large dividend, but to carry forward £75 564. The 
Company bad been busily employed in laying cables, repairing 
cables, aud supplying store cable for companies to keep in stock. 
Their factories been fully employed and new machinery had 
been laid down. A large amount of money in hand, as the amount 
of the reserve showed they possessed, was, the Chairman pointed 
oub, necessary to them. They had, for instance, now to deal with 
the great Pacific cable, which would nsturally entail upon them 
heavy outlay before they could receive their remuneration for the 
work. That cable had to be com, leted by the end of 1902, and 
the smaller portions by the middle of 1901; во id was desirable 
they should have their pockets fall of money to meet all the 
ex penses of that eomewhat trying period. Out of their profite the 
Company contributed £10,000 to the pension fund for the staff in 
aecordanee with a plan which to, вау, the junior clerk starting at £100 
а year who paid £10 in the first year, gave a pension of £5 a year 
ab the age of 05 ; and every year's service and additional payment 
would provide, with the contributions of the Company, for а pro 
porbiona’e increaee in the pension. 

The report was adopted by acclamation. Admiral Sir A. Н. 
Hoskins апа Mr. Colin F. Osmpbell, the retiring directors, were 

‚ and the proceedings closed. ` 


ELECTRIC RESISTANCE AND HEATING. 


An extraordinary meeting ef the shareholders was held ab Win- 
ehester House, E C., on Tuesday, for the purpose of consideriog а 
resolution for the voluntary winding up the Company. 

Mr. Cyril Wanklyn (the chairman), in moving the resolution, 
expleined that if they continued to carry on the business of the 
Company with little or no funds tbey must incur a heavy moral and 
possibly a legal responsibility. As id was, the ir liabilities amounted 
to between £1 500 and £2,000, and it wae doubtful whether the 
assete which could be immediately realised would cover that 
amount. They had considered the poseibility of reconstructing 
the Company on many occasions, but it was impossible to do so 
without some adequate guarantee with regard to the provision 
of new working eapital. The only guarantee offered up to the 
present was £5,000 and the directors were of opinion that uplees 
they could make a new start with aboud double that amount they 
would ою) ee rti the present state of affairs. One 
cause o£ their present ion was thad they did nob receive eneugh 
to develop the patents, Another cause was thab the pro- 


assured uf tbe future success of the process. 
whom he had shown the material believed in its capabilities. 


was then unanimous! 
being appointed liquidator. 


ap 
to very satirfactory results therefrom. 
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cess was undoubtedly re ted as being in a much more advanced 
state than was тве түт case when they came to tesb ib by 
putting it into actual use. He would mention two or three 

ints in which the directors were grievously disappointed. 

iret of all they were 1 Вые do understand by experte 
that theee resistances would work sperkleesly, but from tests 
carried out іб was found that the application of electricity to these 
resistances produced considerable sparking, which was not only 
dangerous, but detrimental to the resistances themselves. Another 
defect was that of jumpiog. As tbe sliding contact moved 
round the ring it '' amped" and on enquiry they found that 
this was due to their manager havieg build the ring in 
sections instead of as a continuous whole. The last defect he 
would call attention to was that of heating. After a fairly 
lengthy trial the rings became red hot, rendering them not 
only dangerous bub very liable to speedy deterioration if used for 
avy length of time, All the defects had now been overcome, and 
he did nos by азу means regard the ition of the Company as 
hopeless. Sinee the production of the last ring the prospects of 
the Company in the future and he trusted ib had a fature—were 
infinitely better than they were some month ago He must admit 
that the directors launched the process before ib was commercially 
proved, bub if they made a mistake they made it in excellent 
company, for Messrs. Ganz, of Budapest, and Messrs. Verity, of 
London, were also led away by the reports submitted to them. If 
the motion were passed that day—and he hoped it would be, 
because it was absolutely the only course they could take—healso 


hoped that arrangements might be made whereby tbe business of 
the Company coald be etill carried on. 
that the interests of the present cash shareholders would be 
served, and this could only be done by offering the shareholders 
the right te subscribe to the shares in the new company with a 
smell aseessment on them. 


He could aseure them 


Captain E I Bax in seconding the resolution, said he was 
Every engineer to 


The resolution for the voluntary winding up of the Company . 


adopted, Mr. Wm. Chaplin, the secretary, 


GALLOWAYS, LIMITED, MANCHESTER. 
Mr. Chas. J. Galleway, presiding at the annual meeting of the 


Company on Tuesday, stated that the extensive suruetural alvera- 
tions а 


additions at the Kanoto Hill works were now r ly 
peoaching completion, and the directors looked with confidenes 


The report recommending a dividend of 6 per cent. was adopted. 


TELEGRAPH CONSTRUCTION AND MAINTENANCE. 
The report of the directors to be submitted to the members at 


the thirty-seventh ordinary meeting to be held on Feb. 26, 1901, 
at 1 p.m., states that the accounts for the year show a net profilo 
of £100 195. 16a. 9d., after charging the interest on the deben- 
tures. To this sum must be added £53.803 6: 
forward from last year, making a total of £153 999. 2з. 10d. From 
this amount is deducted the interim dividend of 5 per cent. es 
July 17, 1900, amounting to £22,410, leaving £131,589. 2s. 10d. to 
be dealt with. Of this sum the directors propose to distribute а 
dividend of £1. 4s. per sbare, together with а bonus of ба. per 
share, absorbing £66,025, being ad the rate of 124 per cent., and 
waking with the amount already paid a total dividend for the 
year of £2. 2s. per share, or 171 per cent., free of income tex, 
leaving £75,564. 22. 104, to be carried forward to the next account. 
The business of the Company during the past year has been 
satisfactory, and the factories have been fully occupied in tbe 
manufacture of submarine telegraph cables and of ineulated wire. 
The Company's steamehips have been employed iu the laying of 
submarine c.bles, and also in the carrying out of repairing 
operations. 
кешен have been maintained in а thoroughly efficient con- 
dition. Th 


the pension fund establi-hed in 1899 for the benefit of the Com- 


ld. brought 


Tbe factories ао Wharf. road and Greenwich and the 
e directors propose to add a further eum of £10,000 to 


pany's staff. The retiring directors are Sir Aathony Н. Hoskins 


and Mr. Colin F. Campbell, who, being eligible, offer themselves 
for re-election. 
ensuing year. 


Jackson, Jefferys, and Wells), and Mr. Patrick A. Clegg (of the 


The meet will have to 5 auditors for the 
Mr. Jobn Gane (of the firm of Meesrs. Gane, 


firm of Messrs. Welton, Jones, and Co.), who retire, offer them- 
selves for re election. 


YORK TRAMWAYS. 


The report of the directors for the half year states thab the 
groas receipts amouno to £2,273. 19a. 7d., and the working and 
general expenses to £1,773. 12«. 10d., showing a balance of 
£500. 6s. 9d , which id is proposed to appropriate as follows: 
interest on 5 per cent. debenture stock (leas income tax), £145 ; 
dividend at the rate of 6 per cent. per annum (free of income tax) 
on share capital, £266. бе; balance carried to reserve fund for 
renewals and contingencies (bringing the fund up to £1,066, 
7s. Id.). £89. 1a 9d. The number of passengers carried durin 
the half-year has been 511,697. The contract for the purchase 
the undertaking by the York City Council has been sealed by the 
Council and the Company, and ite provisions, which were approved 
by the shareholders at the extraordinary eurn meeting held in 
December last, became effective on the 29th ult, 
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QUESTIONS AND ANSWERS. 


If thou hast knowledge, let others light thelr cand! at It. 


Under this heading we insert questions and answers 
of a practical character relating to central-station work, 
tramway work, or construction work; and for each suit- 
able question offer one shilling, and for the best solution 
of any question we offer fen shillings. We also give 
five shillings for every other answer we print. The answers 
to any question should be sent within 10 days after the 

uestion has appeared. We would call the attention of 
those sending in answers to the fact that the neatness of 
any sketches (which must be in ink) sent in is considered 
when app the relative values of these answers. 
formulse sh be carefully written to prevent mistakes as 
to symbols, and all loose sketches should be signed by the 
author. The matter must be written on one side only of 
the paper. Questions may be sent at any time. 


(QUESTIONS. 
355. In the event of а short-circuit occurring at night оп a 
low-tension distributing network, what is the best course 
to pursue A. К. T. 


356, Describe a tramway scheme with distribution carried out 


on the three-wire system at 1,000 volts. Oonsider insula- 
tion and balancing difficulties; also saving in copper as 
compared with two-wire system at 500 volts.— A. J., 
SWANSEA. 
ANSWERS, 
Question No. 349.— What is the method of caloulating the sizes 
of cables and mains for two-phase and three-phase currents ? 
Best Answer to No. 349 (awarded 10s.).—In order to 
determine the sizes of cables to transmit a given power it 
is necessary to know (a) the current to be carried by each 
line, and (b) the permissible voltage drop between the 
beginning and end of the line. 
he current in each line is as follows, according to the 
particular arrangement of lines in use: 
Let W = the total apparent watts to be delivered 
„ Total true watts to be delivered , 
Power factor of the load ' 


V = voltage measured between two lines, as shown in 
Figs. 1 to 4. 
Then 


— = К оАтз IP 


1. For а four-wire two-phase transmission, as In Fig. 1: 
: W 
Th in each d 
e current in each of the four lines 3v 


and all four lines should be made of equal section 


ALTERNATOR 
LOAD 


2. For a three-wire two-phase transmission, as in Fig. 2: 


The current in each of the two outer lines = zy ; 


the current in the common centre line= 


W 
/2 V 
The section of the centre line should, therefore, be made 
IJ times as large as either of the outer lines. 


Fig. 


3. For a three-phase transmission with three lines, as in 
3: 


The current in each of the three lini 


Js V 
and all three lines would be of equal section. 


Fia. 3. 


4. For a three-phase transmission with three main lines 
and a fourth neutral line, as in Fig. 4: 


The current in each of the three main lines = zy 
where V is the voltage between any one of the main lines 


and the neutral wire, and is equal to V,, the voltage 
between any two main lines, divided by „/5. 


— tess: ROA - ~ ~~~. b 
WASE 2 | Cy 

pov ach $$. 
82 “ase 3 ; й P ME 

20 v V CN! 3 

2 ү у; 

C Ж. 

Рю. 4. 


All the above values are calculated on the assumption 
that the load is equally distributed amongst the phases. 
If the load consists entirely of motors this would naturally 
be the case, and even in the case of a mixed lighting and 
power load great care is usually taken to ensure equal 
distribution of the load, аз any distinct departure from this 
state lends to bad pressure regulation. In the case of a 
three-phase transmission which has an unevenly distributed 
load, the four-wire arrangement (Fig. 4) should preferably 
be used; whilst for a two-phase unequally loaded case, the 
four wires (Fig. 2) are best. The section of the neutral 
wire in Fig. 4 is quite indeterminate, depending entirely on 
the closeness with which the phases are ; and if 
the balancing is exact, it can be nsed with altogether. 

Turning to the second point—the pressure drop—the 
determination is considerably more involved than for 
ordinary continuous-current lines. This arises from the 
fact that the drop depends not only on the ohmic loss in the 
lines, but also on the inductive drop and on the power 
factor of the load. 

The ohmic loss can be calculated as follows : 


Let C=the current in each main line determined as above ; 
R- the resistance of one main line; 
v =the ohmic loss in voltage at a current = С amperes. 


Then for a two-phase four-wire system (Fig. 1) 
v=2RC; 
for a two-phase threo-wire system (Fig. 2) 
v=RC+ V2 C В, cos 45deg. 
=C (R+ R,); 
where R, =the resistance of the central line, and = EA , if 


all the lines are worked at the same current density, as is 


usually the case. 
For a three-phase three-wire system (Fig. 3) 
v=2 C R cos 60deg., 
= Б C. 


And for а three-phase four-wire system (Fig. 4), aes 
all three phases equally loaded, and no current inthe 
neutral wire : veRC, 

The inductive drop depends on the current in tbe line, 
on the size of the wire, and on the distances apart and 
relative positions of the different wires, and may be 
readily obtained for any given conditions by the aid of 
such a table as that published in the Electrical Engineer for 
June 25, 1897, р. 815. The inductive drop in each phase 
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of a two-phase four-wire, two-phase three-wire, three-phase 
three-wire, or three-phase four-wire (equal load distribu- 
tion) system may be taken as practically the same as in 
a single-phase system transmitting one-half the apparent 
power at the same voltage and periodicity. This is on the 
assumption that the lines are properly arranged on the poste 
to prevent interference between the different phases, as 
described in the above-mentioned paper. 

Having decided the distance apart of the wires and the 
arrangement of wires on the parts, a size of wire (giving 
a reasonable current density) must be tentatively selected. 
The ohmic drop and the inductive drop must then be 
obtained as described above, and combined together by 
the arpa Sores, ree in order to determine the net resul- 

eto 


tant drop. B (Fig. 5) to represent the current in 
,4E 
и" = 
„7 
wae C D 
cf 
"a 
A -B 

Fia. 5. 

one phase. Draw AC (to represent the required voltage 


аб the end of the line to some scale) at an angle ф to the 
line А B, such that cos ¢ = the power factor of the load 
for which the drop is to be determined. From C set oft 
C D parallel to А B and equal to the ohmic drop to the 
same scale as before. From D draw D E at right angles 
to À B and equal to the inductive drop. Join A E. Then 
the difference between А E and A B is the total drop, and 
if this exceds the permissible amount, the calculation must 
be repeated with а larger wire or with the wires placed 
further apart.—Q. 


Answer to No. 349 (awarded 5s. ).—The size of cable 
depends on (a) the system to be used, (b) the working 
pressure, (c) the power transmitted, (d) the loss permissible 
in the line. The total weight of copper required for trans- 
mission by two-phase currents employing four wires is, 
with the same loss in the line and same working pressure, 
exactly the same as required for single-phase transmission, 
though in the former case each wire has, of course, half 
the sectional area. This is on the supposition tbat the 
same type of motor is used, as it would not do for com- 
parison to assume non-synchronous motors in one case and 
synchronous motors in the other. Call this weight 1. If 
for the two-phase transmission we use three wires Instead 
of four, making the third, which replaces two, common to 
both circuits, this third wire need not be double the area 
of each of the other two, but only 1:4 times, and under 
these circumstances the weight of copper will be ‘85 against 
the former 1. If three-phase transmission with threo wires 
is used, the figure for the relative weight of copper depends 
entirely upon what is assumed as the standard of com- 
parison with reference to the strain upon the insulation of 
the line and the apparatus connected to it. 

Assuming there is between any two of the three wires 
the same difference of potentials that there is between each 
pair of wires comprising a circuit of the two-phase system, 
the weight of copper is represented by the figure 75. So 
far, the weights are: 


1. Single-phase system, two wires 10 
2. Two-phase system, four wires ........................ 10 
5. Two-phsse system, three wires . '85 
4. Three-phase system, three wires ..................... "75 


The second factor determining the size of conductors is the 
pressure to be adopted, this being one of the first things 
which has to be decided when а transmission scheme is 
being worked out. The pressure influences very materially 
the cost of line construction, as the weight of copper in the 
conductors is, for transmission of the same power with the 
same loss in the line, inversely as the square of the pressure. 
Assuming the pressure is decided upon, the table below 
gives the current in amperes per brake horse-power neces- 
sary to be transmitted. The pressure is in all cases taken 
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at the motor end of the line, the pressure at the generator 
having to be higher by such amount as corresponds to the 
loss in the line. 


Taste I.—Current Required per B. H.P. ab т" Preesures. 


Pressure, in volte. mperes. 
DO) oo ³˙¹¹.1¹ ТЕРУТ VAM EE LE VENT Md 5: 
JJ Vestn (et qal 8 „ 25 
0ol. -——— . lll 
2 OOO: oiii ⅛ E ver yd ĩðͤ pe n E ies — 35 
„0 00 ˙7Ä·wmm ³ m 8 — 37 
500mõ ⁵³ðàiĩ жекен wane — 222 
I LEE 111 


In the case of two phases, half the above current flows in 
each circuit. For three phases, the pressure in the table 
would apply to the difference of potentials between the 
common junction of the three conductors and either of the 
lines, and one-third of the current given in the table would 
flow in each wire. 

The current being ascertained, the volts which it is 
permissible to lose in the line will determine the size of 
the conductors. In Table II. are given the volts lost in 
the conductors per mile of transmission for different current 
densities, and from this, knowing the fall of pressure 
allowable, the best density to work at can be determined. 


ТАвгк II.—Volbs Lost per Mile ab Different Current Densities. 
Amperes per square inch Loss of pressure ih 


of section of conductor. volts per mile. 

2,000. aucem ons VERE EUR Cea ani мда; . 172 

50 наа E ан . 180 

ih teem (p ria SD EHE SEE . 86 
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QUO): ига а вао неч 17 2 


If the plant is three-phase, the volts lost per mile must be 

taken as half of what is glven in Table II. | 
The sizes of conductors for carrying any current at any 

density can be obtained from cablemaker's list. —F. B. A. 


Question No. 550.— Would the combined efficiency of а con- 
tinuous-current steam generating set be the same whether 
the plant consists of а single generator coupled to an 
engine, or whether, in the place of the former, two machines 
each of half the capacity were adopted 1 

Answer to No. 550 (awarded 7s. 6d.).—The variation In 
the combined efficiency of а continuous-current generating 
set under the conditions named depends upon the output 
of the machines, and while it may be considerable with 
very small, will be almost negligible with large generators. 

Reference to the dynamo efficiency curve below will make 
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this apparent, and it will be seen that at 200 kw. the rate 
of gain with increase of size is very slow, since the curve 
is almost flat at this stage. At 200 kw. the efficiency is 
94:95 per cent., and at as large a size as 750 kw. 95:5 per 
cent. is seldom exceeded, so that for outputs varying from 
200 kw. to 750 kw. the gain is less than 1 per cent., and 
it is obvious that the change in combined efficiency due to 
the substitution of two machines for one will be slight. 
To show to what extent the thorough efficiency is affected 
at the lower outputs, it will suffice to take three cases at, 
aay, 200 kw., 100 kw., and 50 kw. respectively. 


Kilowabte, Efficiency Efficiency, А 
output. eingle generator. two generators. Difference. 
200 94775 per cent, | 93:5 per cent. | 1'25 per cent. 
100 93:5 T 91:0 is 2:5 9$ 
50 91:0 i 87:0 i 40 їз 


The difference in the horse-power developed by the 
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steam-engine will be too small to appreciably affect its 
efficiency, and this being so the figures in column 4 
represent the variation in combined efficiency. It is not 
within the scope of the question to discuss the difference 
in the cost of two generators as compared with one, or 
to mention the difference in floor space occupied, but 
these and other less important considerations point to the 
advantage of using a single generator when the system of 
generation and transmission will permit it. —E, G. B. 


Answer to No. 550 (awarded 7s, 6d.).—This question may 
be dealt with in two ways: (1) the substitution of two 
generators for the one, both being driven off the same 
engine ; (2) the substitution of two complete steam plants 
in place of one. The question is very vague and wanting in 
detail, for much must depend upon the size of the plant ; 
results obtained from & com n made between а 5-kw. 
and 10-kw. steam plant would be quite inapplicable, when 
considering the difference between a 500-kw. and 1,000-kw. 
steam plant. 

1. If we consider that it is only а question of making 
one engine drive either one or two generators we eliminate 
all discussion on the engine efficlency, and have only to 
deal with the generator losses, Now, the chief sources of 
loss in & dynamo may be tabulated as follows : 

1. Mechanical loss due to (a) friction in bearinge, (b) 
friction between commutator and brushes. 

2, Magnetic losses due to (a) hysteresis in armature 
соге, (b) closed local magnetic circuits in pole-pieces. 

3. Electrical losses due to (a) shunt current, (b) compound 
current, (c) armature current, (d) heating of brush gear, 
etc., due to the passage of the current. 


With regard to the mechanical losses, if the bearings are 
mnde so that z kw. may be transmitted by the shaft without 
undue heating, there will only be very little extra loss pro- 
vided the bearings are properly lengthened and the shaft 
increased if 2 z kw. are transmitted; but if for the 
second 2 kw. a second machine is added, the mechanical 
loss will be exactly doubled, since all the bearings 
and moving parts are doubled. Whilst the friction due 
to the brushes may remain the same, it will probably 
increase slightly, as the number of brushes with two 
machines will probably be more than that put on one 
of double the capacity, a margin in each case being left for 
temporary overload. So that we see the mechanical loss 
will be increased to a certain amount. With regard to the 
magnetic losses, the hysteresis effect is dependent upon the 
mass of iron, the induction across the iron, and the number 
of reversals per unit time ; and according to the design of the 
machine these losses may be more or less for one machine 
than for two, but with well.designed generators we may 
consider these losses equal for the two types. 

The same remark applies to а great extent to all the 
electrical losses, with the exception of the shunt current, 
and they may be considered equal if proper sizes are 
adopted. The percentage of the shunt current to the 
total output is higher for а small machine than for a large 
one, and may vary from 12 per cent. to 1:25 per cent., 
according to the size of the generator. So that we finally 
find that the efficiency of the one-generator arrange- 
ment will be higher than that of the two generators, owing 
to the fact that in the latter arrangement there are (1) 
greater mechanical losses, due to multiplication in the 
number of bearings ; (2) greater electrical losses, due mal aly 
to the higher percentage of the shunt current. 

Attention must be drawn again to the fact that much 
depends upon the size of the generators. With а 10-kw. 
or 20-kw. dynamo an efficiency of 88 per cent would be 
good, while a 40-kw. generator might have an efficiency of 
91 рег cent., where a saving of 3 per cent. would be effected 
with the one-generator arrangement. But many firms 
wil build a 500-kw. generator having an efficiency of 
97 per cent. or even more, and if in place of two of these 
& single generator of 1,000 kw. were installed, it would be 
impossible to get 5 per cent. increased efficiency or any- 
thing like it. ө increased efficiency would be there if 
equal care and skil were exercised in the design and 
building of all the machines, but it is possible that 
16 might be so microscopic as to be hardly worth con- 
sideration, so that we arrive again at our first remark— 


that much depends upoa the size; with all sizes th 
one-generator type be the most efficient, but if 
the output is large it will not be of much moment 
which arrangement is adopted. (2) The same argu- 
ment holds good when we consider two separate 
plants, except that we have the increased friction in 
the engines, and this will be of more importance than in 
the generators, not because of the friction in the bearings, 
but rather because of the friction in the stuffing boxes and 
of the piston rings. If the number of these is increased 
the friction losses must also be proportionally increased, 
and hence it is certain that there is, with equally well- 
designed sets, a perceptibly higher efficiency with one large 
unit over that obtalned from two units of half the size.—M, 


Answer to No. 550 (awarded 58.).— The wording of this 
question leaves it rather doubtful whether, in the second 
case, two separace plants, each consisting of an engine and 
dynamo, are meant, or only that in place of the large 

enerator, two smaller ones are coupled to the engine. 
aking the latter as the correct r g, it may be said 
that as far as the losses between the ongine cylinder and 
dynamo terminals go, it makes little erence to the 
combined efficiency whether one large or two small 
dynamos are coupled to the engine, provided, of course, 
t the dynamos are equally efficient. For instance, if 
the large dynamo has a full-load* efficiency of 92 per 
cent. and receives 200 kw. from the engine, the power 
available at its terminals will be 200 — 8 per cent. = 
184 kw. Now, if this dynamo is replaced by two smaller 
one, each having an efficiency of 92 per cent. at full 
load, and each receiving 100 kw. from the engine, then 
the power available at the terminals of each will be 
100-8 рег сеп. = 92 kw., and 92+92=184 kw. As, 
however, with two machines there will be at least one extra 
bearing, the friction will be increased, and the engine must 
indicate rather more power before it can supply 100 kw. to 
each of the two small machines. А 

The practice of coupling two generators direct to оп 
engine is an American idea, and a survival of the system 
of driving half а dozen machines from one engine by means 
of belting and countershafts. Where each circuit is supplied 
by a separate dynamo, such a system has advantages, as it 
permite of one large engine being used in place of several 
smaller ones, with a corresponding gain in economy and 
floor space. Two dynumos are also sometimes coupled to 
one engine and connected in series to supply а three-wire 
system direct without the use of boosters or accumulators. 
This is a convenient arrangement in very small stations. 

In ordinary cases, however, where the circuits are all 
run in parallel from a common set of bas bare, it is more 
economical to couple the engine to one large generator 
than to two small ones for the following reasons: 
The first cost bf two small machines is about 
25 per cent. more than the cost of one large 
machine with an output equal to that of the two small 
ones, the annual charges for interest and deprecia- 
tion are therefore greater. Then two machines take up 
more floor space, require more attention, cost more for 
repairs, and use more oil than one large one. It is also 
possible that with а small total load it might not be possible 
to procure two dynamos which would give as high an 
efficiency as a single machine of couble the size, as small 
dynamos are usually less efficient than large ones. Then 
with two machines there is always the chance of one of 
them кеке disabled, in which case the engine must 
run at half load at a great loss of efficiency, as some engines 
consume 50 per cent. more steam per horse-power at half 
load than they do at full load, and a consumption of 25 per 
cent. more at half load is a common occurrence.—R. D. S. 


— 
LEGAL INTELLIGENCE. 


CITY OF LONDON ELECTRIC LIGHTING COMPANY v. TH 
MAYOR, ETC., OF THE CITY OF LONDON. 
On Friday, the 22nd ult., Lord Justices Rigby, Vaughan 
Williams, and Stirling, sitting in the Court of Appeal, gave 0 eir 
e А 


reserved judgment in this case, It was ап appeal by 
ration from the decision of Mr, Justice Farwell to the effect that 


816 


the plaintiffs were entitled to а declaration thab three several 
agreements : (1) an чөн! dated May 19, 1890, and made b 
and between the Brush Electrical Engineering Company, Limited, 
and the Commissioners of Sewers of the City of London's (2) an 
agreement dated May 28, 1890, and made by and between the 
Laing, Wharton, and Down Construction Syndicate, Limited, and 
the said Commissioners ; and (3) an agreement dated Feb. 5, 1891, 
and made by and between the Brush Electrical Engineering 
Company, Limited, and the said Commissioners, were valid and 
subsisting. The contracts in question, which were transferred to 
the plaintiffs by two indentures dated Aug. 21, 1891, were for 
lighting the City by electricity. The defendants, who were the 
successors in title and office of the Commissioners of Sewers, con- 
tended that the contracts were null and void by virtue of Section 42 
of the City of London Sewers Act, 1848, which enacts ‘' That no 
person, being a commissioner, or a member of the Court of 
Aldermen or of the Common Council of the City, shall be directl 
or indirectly interested or concerncd in any contract which sh 
be made or entered into by or on behalf of the Commissioners for 
the execution of any works by this Acb directed or authorised 
to be done or executed, or for furnishing materiale or labour, 
or for any other matter or thing whatsoever, upon реп that 
every such contract shall be null and void, and that e person 
who, being а commissioner, or а member of the said Court of 
Alderman or of the Common Council. shall be so interested or con- 
cerned therein shall for every such offence forfeit and pay thesum 
of £300 to any person who shall sue for the eame, to be recovered 
in any of the superior Courts by action of debt or on the case." 
The Act also enabled the Commissioners to contract for the supply 
of water and to contract with gas companies or other persons to 
supply gas or light to the City by any other mode (Section 116). 
By the Act of 1851, which was passed in order to continue the 
earlier Act (which would otherwise have expired) with such varia- 
tions and additions as had been shown to be necessary, ib was (by 
Section 53) enacted as follows: That no person, being a com 
missioner, who is a shareholder in, or surveyor, solicitor, or agent 
for any gas company, water company, paving company, or any 
work, undertaking, or speculation the contracting with or the 
promotion or carrying out of which shall be discussed at any 
meeting of the Commissioners, shall be eligible to sib or vote as & 
commissioner while such subject is under the discussion of the 
Commissioners." Mr. Justice Farwell was of opinion that the Act 
of 1848 contemplated that the Commissioners would enter into 
contracte of two sorts: (1) for the construction of works or supply 
of materials to the City which would become their own property, 
aud which he called ''construction contracte" ; and (2) for the 
supply of water for cleansing or of gas or other illaminant for 
lighting the City by companies or pereons owning waterworks or 
works or the like, that the contracts in question in this case 

fell under the second head; that Sections 33 to 42 formed a group 
of sections dealing with construction contracte ; and that notwith. 
sbanding the generality of the language of Section 42 that section 
applied to construction contracts only. Moreover, Section 42 
ougho to be read with Section 53 of the Acb of 1851, and (in his 
opinion) it would be idle to enact that a commissioner who was a 

areholder in any contracting company should not be eligible to 
vote on the contract if the mere facb of his being a shareholder 
rendered ib impossible that any contract could be entered into. 
Lastly, he thought that if Section 42 were ambiguous, as he held 
id was, the more reasonable construction ought to be preferred. 
He therefore made а declaration iu favour of the plaintiffs. 'The 
defendants appealed. 

Mr. Swinfen Eady, K.C., Mr. Danckwerts, K.C., and Mr. A. J. 
Walter were for the defendants ; and Mr. Cripps, K.C., and Mr. 
Roskill for the plaintiffs. 

The Court allowed the appeal. * 

Lord Justioe Vaughan Williams read the following judgment 
of Lord Justice Rigby's, in which he concurred: After careful 
consideration of the provisions of the Act of 1848, of the judgment 
of Mr. Justice Farwell, and of the arguments addressed to us, I 
am quite unable to concur in the construction put upon the Acb 
by the learned judge. This, speaking broadly, consiste in treat- 
ing all the sections of the Acb from 33 to 42, beth inclusive, 
as dealing only with what the learned jadge calls construction 
contraets, leaving all other contracts—as, for instance, ligbtin 
contracte—outside their provisions, with the remarkable result 
that, notwithstanding the provisions of Clause 42, there is nothing 
to prevent any commiseioner, alderman, or common councillor 
from having the largest interest in any contract with the Com- 
missioners not a constraction contract. In contradiction of this 
construction, I hold that the sections above mentioned do, in one 
part or another, deal with every possible contract that the Com- 
missioners can enter into by virtue of the Act, and that the proviso 
contained in Section 42, whatever its effect, is to be applied to 
every such contract. His Lordship here referred to the different 
olauses bearing on the point, and proceeded as follows : It doee nob 
require argument to prove that all contracts dealt with in Section 33 
are also referred to and dealt with in Section 42, and it is almost 
impossible to sup such one-sided legislation as would apply 
bhe stringent provisions of that section to construction contracts 
only, and leave it lawful to any commissioner, alderman, or 
common councilman to have the largest interest in any contract 
with the Commissioners that is nob a construction contract. 
As to the meaning of Section 42, the important point for decision 
is whether a corporator or shareholder of an incorporated company 
is or is воб interested directly or indirectly in any contract 
entered into with the company. Ib was admitted on behalf of 
the intiff com that as a general rule he is so interested. 
But beyond what may be fairly called the main contention— 


vis,, that only construction contracts are within Section 42—bthe 


precluded, by bein 


Company obtained 
Co 
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tiffs have contended, and the learned judge has in their favour 
eld, that the Acb of 1851, and particularly Section 53 thereof, 
proves that under the special legislation affecting the Commis- 
sioners of Sewers a shareholder is not considered as being interested 
іп a contract made by his company, though he must necessaril 
share in any profite or loss that might be the result еса 
Secbion 53 is а section nob relating to concluded contracte, but 
bo discussion and votes anteoedent to contracte. 10 refers only 
to commissioners, and not to aldermen or common councilmen, 
though they are dealt with by Section 42 of the Act of 1848. 
The section was obviously intended to extend still further the 
disabilities of commissioners, and there is nothing to indicate that 
any relaxation of the provisions of the earlier statute was intended. 
There is, in fact, no necessary connection between Section 42 of 
the earlier and Section 53 of the later Act, and it would be 


illogical and merely conjectural to assume thab the later section 


should interpret 


e earlier. The conclusion I arrive at is that 


a shareholder commissioner, alderman, or common councilman is 
interested within Section 42, and that the existence of his interest 
is sufficient бо render а contract with his company null and void. 
The fact that express provision has been 


made by Parliament 
thab а member of an ordinary municipal council shall not be 
interested only as & shareholder of an incor- 
porated company, from taking part in making a contract between 


his company and the corporation of which he is a member, only 
emphasises the distinction in this res 


cipal corporations and the City Corporation, as to which no similar 


pect between ordinary muni- 


liamentary provision exists, or apparently ever has existed. 
ith regard to the central and western districte, the Brush 
rovisional orders, with the consent of the 


mmissioners of Sewers as local authority, and those orders 


were confirmed by an Acb of Parliament not containing any 
stabubory power of Mel quin the contracts which might be made 
with the promoters. Th 

with the Commissioners of Se 
district, May 19, 1890, and, as to the western district, Feb. 5, 
1891, as to electric light. 
Councilman was a shareholder in the Brush Company, and each 
of the two contracte was null and void ab initio. Normanni 
this, by a deed dated Aug. 21, 1891, the Brash Company affec 


e Brush Company entered into contracts 
wers, dabed, as to the central 


Ab each of those dates а Common 


to convey the contracts to the plaintiff company, bub - 
menb could not render valid the contracts which were already null 
and void. We have only to give effecb to the provisions of the 
вбабпбев, and have nob а 
to exercise ib. 
trict, dated May 28, 1890, it appears that the Laing, Wharton, 
and Down Construction Syndicate, Limited, the contracting 


pensing power, even if we were disposed 
With regard to the contracb as to the eastern dis- 


parties, had no shareholder whose existence would render nall the 


contract ; and, although it appears that the Board of Trade might 


have revoked the provisional order but for the assurance of the 


Commissioners of Sewers that the syndicate would be financed and 
the contracb taken over by the Pioneer Company and the City of 


London Company respectively, and that both those companies were 


disabled from entering into any valid contract with the Commis- 
sioners of Sewers, yet, on the assumption, which I see no reason 


to doubt, that the contract of May 28. 1890, was originally entered 
into in good faith, I can find no provision in the Acts of 1848 and 
1851, or either of them, entitling us to веб ib aside. 

Lord Justice Stirling read a jadgment to the same effect. 

The Court declared that the firet two conoracts were invalid, 
but did nob interfere with the third ; and, on the ground that each 


party had in parb succeeded and in parb failed, no coste were given 
n 


either Court. 
We are indebted to the Times for the above report. 


APPOINTMENTS VACANT. 


Electrical Engineer, Manchester Corporation Tramways 


Department, March 9. 


Acoountant.Clerks,— Institution of Electrical Engineers, £200 
per annum, March 9. West Bromwich electricity department, 
£100 per annum, March 13. Details in our advertisement columns, 


Motor Inspector, Bradford, must have had first-class expe- 
rience in fixing and running direct-carrent motors of all sizes, and 


be able to carry oub repairs, 34s. per week of 50 hours. Details in 
our advertisement columns, ' 


Electrical Engineer and Manager, Lincoln Corporation, to 
take entire charge of the electricity works, £300 per annum, 
March 11. 

Shift Engineer, Manchester Corporation, March 4. 

Aseistant Inspector of Lamps, Islington, £2. 10s, per week, 


Charge Engineer.—Plymouth Corporation electriciby works, 
£120 per annum, March 12, Full particulars in our advertise- 
ment columns. 


Engineer, Manchester Corporation tramways depar&ment, to 


take charge of permanent-way work, March 9. Full particulars 
in our advertisement columns. 


Assistant Electrical Engineer, Lowestoft electricity works, 
must have had experience in low- tension three-wire system with 
batteries, £2 per week. Details in our advertisement columns, 


Fitter.Driver, Huddersfield power station, 35s. per week, 
March 11. Details in our advertisement columns, 


, experienced in ship wiring. 


Electrician Deteils in our 
advertisement columns, 
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CONTRACTS FOR ELECTRICAL SUPPLIES 


CONTRACTS ОРЕН. 


` Sutton Coldfield.—The Corporation invite tenders for house 
wiring. Tenders by March 11. Details in our advertisement 
columns. 

Shoreditch.—The Council invite tenders for their annual 
contracte, Tenders by March 12. Details in our advertisement 
columns. ; 

Sunderiand.—The Corporation invite tenders for indiarubber- 
covered cables, etc. Tenders by March 29. Details in our 
advertisement columns, 

Manchester. —The Tramways Committee invite tenders for the 
electrical equipment of 87 cars. Tenders by March 4, Details in 
our advertisement columns. 

Leeds.—The Tramways Committee invite tenders for 
and fixing wires and attachments. Tenders by 
Details in our advertisement columns. 

Mastings.—Tenders will shortly be advertised for the supply 
and erection of the n boiler power, feed pumps, eto., 
which it is estimated will cost sbout £4,494. 106. 

Pieesti (Roumania).—The Municipality invite tenders for the 
laying down and working of electric tramways for 30 years. The 
provisional deposit is £2,000. Tenders by April 3. 

Leda. — The District Finance Department require tendere for 
various telegraph and telephone materials, amounting to about 
£2,800. The deposit is 5 per cent. Tenders by March 8. 

Buxten.—The Urban District Council invite tenders for a 
250.kw. steam dynamo and a Bellies engine coupled to two 
43-kw. dynamos. Tenders by March 12, Details in our adver. 
tisement columns, 

Shipley.—The Urban Diatrict Council invite tenders for the 
supply of house terminal boxes and switch r, motors, wiring 
installations, &c. Tenders by March 19. taile in our adver- 
tisement colamns, 

Southampton.—The Corporation invite tenders for insulated 
electric cables, frames, and covers, including excavation and 
reinstating of roadways. Tendere by March 11. Details in our 
advertisement columns, 

Leeds. —The Tramways Committee invite tenders for supplying 
and fixing trolley wires and attachments. Specifications. etc., may 
be obtained at the City Engineer's Office, Municipal Buildings, 
Leeds, Tenders by March 8. 

Warrington. —Tenders are invited for electrical light installa- 
tion for the new police buildings. Specification, etc., can be 
obtained from tbe architecte, Meesrs. Cackett and Burns Dick, 
24, Grainger · street West, Newcastle on-Tyne. 

Belfast. — The Harbour Commissioners invite tenders for the 
lighting by electricity of the harbour office and the harbour work- 
shops, Belfast. зрее о. etc., may be obtained from the 
harbour engineer, Mr. G. F. L. Giles. Tenders by March 4. 

Wallasey. —The Urban District Council invite tenders for the 
overhead equipment of about 10 miles of tramways and for the 
eupply and erection of section boxes and the bonding of rails. 
Tenders by March 4. Details in our advertisement columns. 

Leeds. — The Tramways Committee invite tenders for cast. 
iron pipes, with the necessary drawing-in boxes and wires, and 
бе = н insulated conductors and drawing the ваше into the 
pipes. Tenders by March 8. Details in our advertisement 
columns. 

Aberdeen. — The Electric Lighting Committee invite tenders for 
supply of fuel economiser and additional Babcock and Wilcox 
boilers. Specification, etc., may be obtained from Mr. J. Alex. 
Bell, city electrical engineer, Cotton-sbreet, Aberdeen. Tenders 
by March 15, 

Cardiff —The Corporation invite tenders for steam-pipes, 
exhaust pipes, injection and overflow pipes, foed pipes, drain 
pipes, engine-house flooring, and switchboard gallery and central 


supplying 
Maro 8. 


service gangway. Tenders by March 18, Details in our advertise- 
ment columns, 

Cheltenham.—Tenders are invited for the electric lighting of 
St. John’s Church, Cheltenham. Specifications, etc., can be had 
from Mr. Weaver, Carlton-place, Hewlett-street, Cheltenham. 
Tenders by March 25, 

Dagenham (Essex).—The West Ham Town Council invite 
tenders for the erection of a dynamo house at their small pox 
hospital, Dagenham. Eesex. Specification, eto., may be obtained 
at the Borough Engineer's Office, Town Hall, West Ham. 
Tenders by March 12 

Hull.—The Corporation invite tenders for the supply of one 
steel Lancashire boiler, 30ft. by 8fo., with mechanical stoker, for 
the tramway power station, Osborne-street, Hull. Specifications, 
ebe, may be obtained from Mr. A. E White, city engineer, Town 
Hall, Hull Tenders by March 8. 

Stockport. —The Gas and Electricity Committee invite tenders 
for supply and erection ab their electricity works, Millgate. Stock- 
port, of a condensing plant capable of dealing with 20, 000lb. of 
steam per hour. Specifications can be obtained from Mr. S. 
Meunier, engineer. Tenders by March 6. ` 

Luton. —The Town Council invite tenders for wiring for electric 
lighting purposes the Council-chamber, town ball, free library 
corn exchange, and baths. Sketches of designs and full details of 
the propose works to be given. Further information can be 
obtained of the Borough Engineer. Tenders by March 4. 

Coventry.—The Sanitary Committee invite tenders for the 
work required in counection with the electrico lighting of the new 
buildings at the infectious diseases hoepital. Specification, ebe., 
may be obtained at the office of Mr. J. E. Swindlehurst, city 
engineer, St. Mary's Hall, Coventry. Tenders by March 4. 

Huddersfield. —The Corporation invite tenders for motorcarte 
suitable for conveying about five tons of coal from the local 
collieries to the electricity works. Further particulars may be 
obtained from the borough electrical engineer, Mr. A. B. Moun- 
tain, Electricity Works, Huddersfield. Tenders by March 5. 

Bradferd.—The Corporation invite tenders for the works 
required to be done in erection of a generating station at the 
electricity worka, Valley-road, Bradford. 8 cations, etc., 
шау be obtained on application at the office of the Clerk of Works 
at the Electricity Works, Valley-road, Bradford. Tenders by 
March 5. 

Wimbledon —The Urban District Council invite tenders for 
cables, joint. boxes and jointing material, transformers, meters and 
demand indicators, lubricating oile, and Welsh steam coal, for the 
year ending March 31, 1902. Specification, eto, may be obtained 
on application ab the Electric Lighting Works, Durnsford-road, 
Wimbledon. Tenders by March 15. 

Bristol —The Electrical Committee invite tenders for the 
erection of the superstructure of the Avonbank electricity works, 
Feeder-road, Bristol. The work comprises a large amount of 
steelwork, as well as brickwork and concrete work. 8 cation, 
etc., cap be obtained at the office of Henry Williams, E- q., 
architect, 24, Clare-street, Bristol. Tenders by March 12. 

Barnsley.—The Electric Lighting Committee invite tenders for 
the electric lighting of the workhouse: (Specification No. 1) 
(Section A) boiler ; (B) feed pump, feed pipes, exhaust injector, 
steam and exhaust pipes, etc. (Specification No. 2) (Section A) 
wiring апа cables ; (B) steam dynamo and booster ; (C) switch- 
board and accumulators. Specification, etc., may be seen at the 
offices of the consulting engineers, Messrs. Lacey, Clirebugh, and 
Sillar, London and Manchester, Tenders by March 6. 


Bray (Ireland). —The Urban District Council invite tenders for 
the eupply and erection of: (Section А) boiler-house plant—one 
Lancashire boiler and accessories; (Section B) engine-house 
plant—(1)one 150.kw. high-speed steam alternator. and (2) one 
25-kw. rope-driven alternator and accessories, for the municipal 
electricity worke. Specification, etc., may be obtained by manu- 
facturers ab the offices of Mr. Robert Hammond, M. L C. E., the 
шшк engineer to the Council, 64, Victoria-street, West- 
minster, London, S. W. "Tenders by March 14. 


London County Council.—The following tenders have been received: 


| Percen 
: for com 
f frm tende , f ; 14 f Ty f stoker. 
Name of firm tendering TUM Boilers, | Btckers. | Total. | pletion 5 ype of stoker 
in weeks, 
(1) Stirling Boiler Company, Limited, 16 (£17,953 | £3,034 £20,987 35 74:5 Proctor's 
Edinburgh (accepted). а te £4,829 822 782 ч 6e Ohain grate of improved and extra strong 
pattern 
(2) B. R. Rowland and Co., Limited, 9 £21,480 | £5 166 826,646 60 75 American underfeed 
Redditch. 
(3) R. Hornsby and Sons, Limited, 18 £26,922 | £1,521 828 443| 61 75 Union Ironworks 
Grantham, | z £27,874 | £3,111 250.985 * Vicars (midfeather wall) 
14 £25 872 £1,215 227.087 T Union Ironworks 
T £26 672 | £2,756 829 428 vA Vicars (midfeather wall) 
10 24627 £1,666 2826 293 a Union Ironworks 
„ 226,310 £3,390 829 700 к Vicars (midfeather wall) 
(4) Babcock and Wilcox, London | 18 226,520 24 300 250,820 24 75'8 |Ohain grate 
| 14 2829 418 £4,000 833,418 " T Ditto 
5) W. R. Renshaw and Oo., Stokeon-| 12 26,9985 — — | 60 | — [None 
Trent. 
(6) Edwin Danks and Oo., Limited, 18 (£37,500 | £3,200 2840, 700 120 — 
Oldbury. | 
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- RESULTS OF TENDERS. 


Dundee.—The offer of Dick, Kerr, and Co. to supply light 
railway material has been accepted for the gasworks. 


Southampton.—The Corporation have accepted the tender of 


the Leeds Steel Company, аб £8 per ton, for the supply of 20 tons 
of tramway rails. 


Shoreditch.—The Borough Council have accepted the tender 
of Johnson and Sons, Leicester, at £16,633, for new electricity 
station, W histon-etreet, Haggerston, 


Brighton.—The Town Council have accepted the tender of the 
St. Helens Cable Company, Limited, Warrington, for the supply, 
delivery, drawing in, and jointing complete of the required feeder 
FAN distributing cables, test cables, and telephone cables, at 
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estimates for the electrical equipment of the 5 system as 
follows: overhead equipment, £2,250; underground system of 
feeders, etc., £1,128 ; bonding, £203 ; cara, £4,140—making а 
total of £7,721. 

"Big Electric Railway Scheme.”—We are informed that Mr, 
Alfred M. Fowler, of Manchester, is joint civil engineer to this 
scheme, reported in last week's issue, The proposal, it will be 
remembered, is to construct an electric railway from Harwich to 
Port Dinlleyn in Wales, the total cost of which is estimated ab 
20 millions sterling. : 

Aberdeen.— During the last 35 weeks there has been a deficiency 
of £1,110 on the horse tramcar service in the city, whereas the 
electric service showe a surplus of £522, 16s. 9d. during the same 

riod. In consequence of this financial loss, the car service has 
pas reduced. 1 the routes are partially affected, the Rose- 
mount in particular. 

Soarborough. —The Corporation have received a letter from the 
electric tramways company offering to hand over their Bill to the 
Corporation if the latter will pay all expenses incurred up to 
the present time. A sub-committee has been appointed бо meet 
the representatives of the company so as to ascertain the exact 
amount of these expenses. 

Gosport.—The District Council have decided, subject to the 
necessary permission of the ratepayers, to apply the rates under 
their control to the payment of the expenses attending the opposi. 
tion to the Bill now being promoted by the Portemouth Street 
Tramways Company to consbrucb further tramways in the urban 
district of Gosport and Alverstoke. 


Brighton. — The Corporation have accepted the following 
tenders : Bruce Peebles and Co , Edinburgh, hres steam dynamos, 
£7,530, negative booster £440; R. W. Blackwell and Co, 
PIAT 59, City-road, London, E.C., tramway switchboard, 
£745, 108. 


Hackney.—The Borough Council have approved the variation 
of the specification under the contract with Mr. John Greenwood, 
so far as relates to the use of white glazed bricka for lining the 
interior walls of the engine-room from the dado, and -anctioned 
the use of '' Crystopal " for this purpose, at a cosb of £750. 


Aberdeen.—The British Insulated Wire Company have secured 
the contract for the electrical equipment of the bathing station 


tramway route, comprising tbe supply and erection of all overhead | Hammersmith.—The consent of the ratepa has been 
material—the poles cing provided by the Corporation—and the | obtained to the opposition by the Borough Council of the 
supply and laying of lead-covered, paper or fibre insulated cables. 


following parliamentary Bills: Charing Cross, Hammersmith, 
and District Electric Railway: Central London Railway; 
London County Council (Tramwaye and Street Widenings) ; and 
London United Tramways, Limited. 

Dublim.—A Bill has now been deposited for this session on 
behalf of Arthur Guinnees, Son, and Co., Limited, to empower 
them to construct tramways in the city of Dublin in connection 
with their St. Jamee's-gate Brewery, and for powers to work the 
same and ite existing tramways by mechanical or other power. 
The cost of these tramways is estimated at £10,342. 


Stirling. —In connection with the tramways question, the Light- 
ing Coumittee have met Mr. Lea, of the British Electric Traction 
Company, and discussed the proposals submitted by his company. 
The committee suggested certain alterations оп the terms proposed, * 
and it was arranged that Mr. Lea should communicate with his 
company and ascertain whether they would sgree to the commitbee's 
proposed alterations. 

Rochdale. — The conference of local authorivies on the question 
of the taking over of the Bury, Rochdale, and Oldham tramway . 
undertaking has appointed a committee to approach the tramway 
company with respect to the matter. Ib was reported that Bury 
declined to fall in with the echeme. The Tramways Committee of 
the Town Council are considering what type and style of cars to 
adopt for the municipal tramways. 


Edinburgh.—At last week's meeting of the Special Committee 
on Tramways ib was reported that the construction of the Porto- 
bello power house was going on rapidly, and that tbe structure 
would soon be ready for the roof. Tenders, amounting to between 
£5,000 and £06,000, were accepted for the boilers which are to 
furnish the motive power to the machinery. This decision has 
been confirmed by the Lord Provost's Committee. 

London United Tramways.—The engineer's estimates of the 
coat of constructing the extensions proposed in the company’s 
new Bill amount to £665,943. The London County Council 
decided on Tuceday to refuse to give ita consent, required by the 
Standing Orders of Parliament, to the construction of such of the 
tramways proposed in the Bill promoted by the London United 
Tramways Company as would be situated within the administra. 
tive county of London. 

Liverpool —Following upon a report of the city electrical 
engineer, the Tramways Committee have authorised the general 
manager to arrange for an adequate provision of indiarubber 
gloves ab police stations, etc., near the line of tramways. The 


BUSINESS NOTES. 


TRACTION. 


Middlesbrough.—The extension of the tramway system in the 
town is бо be commenced on March 1 next. 

Brighton.—The Town Council have granted a license for the 
extension of Volk’s electric railway on certain terms. 

New Malden.—The Districb Council have approved the heads 
of agreement with the London United Tramways Company. 

Cardiff District and Penarth Tramway Co.—The directors 
recommend a dividend ab the rate of 54 per cend. per annum. 


East Ham.—The overhead wire system has been adopted by the 
Borough Council for their electric trams, which will begin running 
very shortly. 

Huddersfield. —The question of a Sunday tramcar service was 
discussed at last week's meeting of the Council, and adjourned for 
two months. 

Merthyr Tydvil.—Major Druitt, on behalf of the Board of 
Trade, will inspect the new tramlines of the electric railway on 
the 12th insb. 

Watford.—Ab a special meeting of the Bushey Parish Council 
the Watford and District) Tramways Bill was approved subject to 
certain conditions. 

Bury.—The Joint Water Board have submitted protective 
clauses for insertion in the Corporation Tramways Bill and the 
South Lancashire Tramways Bill. 

Mancheater.—It i» reported that parliamentary powers will be 
sought for ia the session of 1902 for the construction of an under. 
ground electric railway on the same lines as the Central London 
Railway. 

Kiover. —We understand that an effort will be made to secure 
the opening of the electric tramway for traffic at Easter. The 
firsb tramcar bas been run over the line to test certain parte of 
the roade. 

Dieppo-Paris Boat Traius.—The boat trains running between 
Dieppe and Paris in connection with the 10 a.m. services from 
London and Paris are now composed exclusively of corridor 


carriages fitted with the electric light. 


Chester. —А rumour is abroad that in consequence of the opposi- 
tion of the Hoole Dietrict Council and the Flintehire County 
Council to the Tramways Bill, the proposed extensions to Hoole 
and Liverpool-road and to Stonebridge, Saltney, are to be 
abandoned. 

Bournemouth.—The Local Government Board have sanctioned 
the borrowing by the Council for the purposes of the tramway 
undertaking authorised, in respect of permanent way, land, and 
buildings £106 357; electrical equipment, £45,564; and cara, 
£22,800 - making а total of £174 721. 

Maryport.—The Urban District Council have adopted the 
recommendation of the General Purposes Committee:  thab 
formal consent be given to the West Cumberland Tramway Bill, 
reserving to the Council the right to oppose any details which 
might nod be arranged by mutual agreement. 

Tunbridge Wells.— At a town's meeting on Wednesday after- 
noon a resolution to the effecb that the Corporation be asked to 
develop а system of electric tramways was rejected by 31 votes 
against 19. Ab an evening meeting, as far as could be gathered 
from the show of hands about as many voted one way as the other. 


Londonderry.—At the meeting of the Lighting Committee on 
Tuesday, the electrical engineer submitted а reporb on the 


committee have also instructed the engineers to prepare a plan 
showing the overhead wires ab present existing over the tramway 
lines, and the owners of the same as far as can be ascertained, and 
to report ав to the posibion of the Corporation with respect to 
such overhead wires. 

Stookton-om Tees.—At the fortnightly meeting of the Rural 
District Council on Wednesday a letter was read from the Imperial 
Tramways Company stating that the directors could nob entertain 
the claim of the Council to part of the alleged surplus profite of 
the company. The Clerk eaid under the provisional order obtained 
by the company the surplus profits after 8 per cent. had been paid 
had to be divided amongst the three Corporations and the Council 
according to the ratable value. He was authorised to confer with 
the other authorities interested, as joint action would be necessary. 


Private Bille —The Examiner on General O.ders resumed con- 
sideration of the Paieley District tramways order on Thureday 
week. The consent of the Corporation of Johnetone has already 
been proved. The promoters have failed, however, to obtain the 
consents of the County Council of Renfrew and of the Corporations 
of Paisley and Reofrew, and a non-compliance with the require- 
menta of the general order will be reported by the examiner in 
that respect. Ib will be competent for the promoters to aek the 
chairmen of the two Houses of Parliament to dispense with consent 
of these authorities, and 10 is expected this course will be followed, 
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Leloester.— Messers. Kincaid, Waller, and Manville have been 
commissioned by the Corporation to mature а scheme for applying 
electric traction to the whole of the Leicester tramways, as well 
as to а large extension of the present syetem, which has now 
been sanctioned. Ib is roughly estimated that the total expen- 
diture on the acquisition of the 5 lines, and the completion 
of the new ones, will considerably exceed half a million sterling. 
if nob reach three-quarters. After the experience at Liverpool 
bhere is & growing determination on the part of the epecial com: 
mittee to declare for the conduit system, though it musb entail 
a large addition to the initial cost. 


Sunderland.—Some three weeks ago two of the principal sections 
Of the electric tramways system were completed, but no official 
from the Board of Trade arrived to make an inspection of these. 
The Corporation, therefore, took the matter into their own hands, 
and last week commenced running without the necessary authority. 


The cars were extremely well patronized, but a peremptory tele- 
gram from London was received on Wednesday night ordering 
the immediate ceesation of the service until the arrival of the 
Previous to this, а special meeting of the Tramways 
Committee had decided that ib was inadvieable to run cars over 


inspector. 
the lines which had not yeb been inspected by the Board of Trade. 


Accordingly, instructions were given to the traffic manager, with 
We trusb 


the result that the cars were immediately withdrawn. 
that a permanent starb may be made soon. - 


Bolton.—At a meeting of the Tramways Committee lasb week 
a portion of the new 
tramways on the Demerbe system was deferred for further infor- 
mation to be obtained. A letter was read from the Board of Trade 
forwarding the certificate of the Board that the Deane tramways 
were found to be fit for public traffic, together with the order 
sanctioning the use of electric power thereon. The borough engi- 


neer submitted a plan for the proposed relaying of the tramways 
lan was approved 


ntre poles were 
to be placed in Trinity street, and double-line tramways 
The engineer eubmitted 
a plan showing the reduction of passing places proposed to be 
made near Bob's Smithy, Chorley Old-road, and the plan was 


the consideration of the question of layin 


in the central portion of the borough, and the 
of subject to the suggestions now made. 

order 
in Bradshawgate as far as possible. 


approved of, 


en-Trent.—Mr. Gerald A. R. Fitzgerald and Colonel 
ublic 
iency of granting the application of the 

bed, for an order 


. Stoke- 

Boughey, Light Railway Commissioners, have held a p 
enquiry as to the ex 
Potteries Electric ction Company, Limi 
authorising various extensions of the Potteries light railways. 
The Commissioners said they did not consider ib necessary 


posbpone their decision. 
North. 
consideration of the Board of Trade. 


footing as the other boroughs—viz., 31 years. 
projected extensions to Towneend (Bucknall and Sneyd Green, 


Hanley) they would be disposed to view them favourably if there 


was no opposition. 


Automobile Demonstrations. —The Automobile Club on Tuesday 
gave a demonstration of the powers of various machines in the 


presence of the chairmen and clerks of various county councils and 


chief constables of neighbouring counties. A conference was after- 
Whitehall-court, when several 


wards held at the clubrooms, 
subjects were dealt with. The question of speed was not raised. 


The most important point discussed was that of the numbering of 
motorcars, and the opinion of the members was strongly adverse 
to any system of numbering. Some 22 county councils were 
represented. The club also gave a demonstration of motorcars at 


Chelmsford last week, to which the Highways Committee and 


other members of the Essex County Council were invited, but 
these gentlemen did not avail themselves of the opportunity of 
A lecture on the subject was afterwards 


taking part in the trials. 
given. [t ie proposed to hold a motor exhibition atthe forthcoming 
Essex agricultural show. The East Suffolk Roads and Bridges 
Committee. before whom trials have taken place, have passed a 
resolution in favour of the abolition of the speed limit for motor- 
cars, while the Kent County Council have passed a resolution bo 
the effect that they do nob consider 12 miles an hour an excessive 
speed 

Cardiff —Ab а meeting of the Tramways Committee last week 
the Borough Engineer presented a report with reference to the 
lowering of the Bute-street Bridge in connection with the 
tramways. He had ascertained that the Board of Trade required, 
and would insist upon, a clear headway of 6fb. between the top of 
the car and the underside of the bridge, and, taking an ordinary 
type double.decked car, ib would mean the lowering of the bridge 
pit to the extent of 15in. Even with the clearance which he had 
indicated, the Board would require all care to be brought to a 
stand before passing under the bridge. The opinion was expressed 
that id would be quite poseible to meet the difficulty to a largo 
extent in the design of the care. The report was ordered to be 

rinted and circulated for farther consideration. "The Electrical 

ogineer reported that a special arrangement had been made by 
which it would be possible to fix centre poles in Cathedral-road for 
the carriage of the electric wires. The chief subject of discussion 
at the meeting of the General Purposes Committee on Monday 
was the taking over of the tramways by the Corporation, The 
berms pro by the company are that they should reconstruct 
the lines for electric traction by the beginning of 1902, thab the 
valnation of the depóts should stand over until a later date, and 


that the Corporation should pay all parliamentary and engineering 


on Tuesday the Highways Committee submit 


to 

In their opinion the opposition of the 
Staffordshire Railway Company, important as ib was, was 

not sufficient to justify thom in withdrawing the case from the 
With regard to the time. 


of purchase, they thought that Stoke should be put on the same 
As to the little 


depreciation fund. 


expenses incurred by the company in promoting the several orders. 
The matber stood 


journed. 

London County Council Аб the last meeting of the Council 
the followin 
report: ©' As the designe for the generating station to be егес 

ab the Camberwell дерб could not be proceeded with until the type 
of the boilers to be used there should have been determined upon, 
and the amount of space required for them should have been 
ascertained, we, as the first step towards a commencement being 
made of the conversion of the tramways for electrical traction, 
caused advertisements to be issued inviting tenders for the supply 
of the boilers required for the station. It was stated in the 
advertisement thab tenders for the supply of any type of water- 
tube boiler which was in successful use on a large scale in actual 
work, would be considered. The tenders received were referred te 
us by the Council on Feb. 19, and the following is a lisb and par- 
ticulars of them, from which it will be seen that only six firms have 
tendered, bub that, as some have senb in several tenders, there are 
13 in all. (See Tenders.“) We referred these tenders to Dr, A. B. W. 
Kennedy, the electrical engineer under whose supervision the 
work of reconstructing the lines and the provision of the T 
machinery and plant will be carried out. In a report presen 

to us this day, Dr. Kennedy states thab, as regards the alternative 
tender of the Stirling Boiler Company, which is the lowest in 
amount, boilers of the type specified in the tender, and almost 
identical with thoee proposed for the station, have been in use in 
Edinburgh for about two years, and have been thoroughly satis- 
factory. He further states that the output of the boilers referred 
to has exceeded the guaranteed amount, and that they have cost 
very little for maintenance and repairs. The report contains 
observations with regard to all the other tenders; but Dr. 
Kennedy states that, as the alternative tender of the Stirling 
Boiler Company is very much lower than that of any of the other 
firms, and as the type of boiler specified by the company has, in 
his experience, given just as good resulte as those specified in the 
other tenders, he recommends that ib be accepted. Having regard 
to the opinion expressed by Dr. Kennedy, we recommend that the 
tenderof the Stirling Boiler Company to supply, for a sum nob 
exceeding £22,782, the boilers and mechanical stokers required for 
the electricity праат station to be erected by the Council at 
the Camberwell tramways дерд» be accepted.” 


LIGHTING AND GENERAL, 


Gillingham.—The Urban District Council have decided to 
purchase the electric lighting works from the local company. 

Share Market.—Electric shares all kept steady during the 
week. There was а good deal of business in electric tractions. 

Middlesbrough.—The Fire Brigade Committee are providing 
their men with rubber gloves in case of electrical cable accidente. 

Skelton and Bretton, — The Urban District Council have 
secet not to oppose the Cleveland and Durham Electric Power 

Nantwich. — Tho agreement between the Urban District Council 
sd че electrical engineers, Messrs. Trentham and Peers, has been 
sealed. 

Darlington.—Applicationa continue to come in for installations 
of the electric light by private persons, and for power by 
manufacturers. 

Sheffield Markets Electric Supply Co. —We are informed that 
the general offices of the Company have been removed to 57, 
Charterhouse-atreet, E C. 

Unddersfield —Tho minutes of the Electricity Committee show 
that the surplus profit for the year ended Dec. 31 was £110, against 
£2,828 in the previous year. 

Holmfirth.—A conference has taken place between representa. 
tives of the South Yorkshire Electric Power Company and the 
members of the Holmfirth Council. 

Derby.— Mr. Н. P. Boulnois has held an enquiry into the applica- 
tion of the Corporation to borrow £35,850 for machinery and the 
extension of electric lighting mains. 

Tamworth.—The Guardians are about to institute enquiries as 
to the lighting of the workhouse by electricity, They are in 
favour ot putting in their own plant. 

Western Telegraph Co. —The directors have declared an interim 
dividend of 3s. per share, or at the rate of 6 per cent. per annum, 
for the quarter ended Dec. 31, payable 25th inst. 

Personal.—We learn that Mr. W. Fisher is resigning his con- 
nection with Messrs. Crompton and Co. after a period of 10 years 
spent in Colonel Crómpton's and the company’s service. 

Barnard Castle.—The District Council are enquiring into the 
provisions of the Cleveland and Durham County Electric Power 
Bill. as they might want to supply electric light themselves in 
Cockfield. 

Aberdeen.—The Plans Committee of the Town Council ab their 
last meeting discussed the plans of the new electrical station on 
the eite of Dee Village, tbe value of which building is estimated 
at £23,000. 

Hertlepool. —The West Hartlepool Cor 
for а telephone license, and desire to include Hartlepool in 
The Hartlepool Town Council, however, have decided nob 


ration propose to apply 
eir 


area. 

to agree to this. 
Chelsea Electricity Supply Co.—4A dividend of 6 per cent. on 
e year has 


reference and 54 per cent. on ordinary shares for 
Бего recommended; £10,000 is transferred to reserve and 
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Beoks Received. —'' Practical Electrical Testing in Physics a 
Electrical Engineering,” by G. D. Aspinall Parr, A. M. I. E. E. 
Longman, Green, and Co. 8s. 64, —Science Abstracts for February. 
E. and F. N. Spon, Limited. є 


Rishton.—The District Council have consented to the applica- 
tion to the Board of Trade by Mr. Charles Chadwell for the 
granting to him of a provisional order for supplying electrical 
energy within the urban districb of Rishton. 


Carnarven.—Mr. Trotter, of the Board of Trade, held an 
enquiry on the 26th ult. into the application for an order for the 
electric lighting of Carnarvon being made by Mr. Peterson, of 
London, and opposed by the Carnarvon Town Council. 


Wireless Telegraphy on the Irish Ceast.—A number of 
stations are to be erected along the south coast of Ireland to enable 
communication to be made by the Marconi system of wireless 
telegraphy with passing Atlantic liners when necessary. 


Falkirk.—The Town Council are endeavouring, with reference 
to the Board of Trade’s proposal to reduce the maximum unit 
price from 8d. to 61., to get the Board to allow the price to remain 
at 8d., but, failing this, to have it fixed ab not less than 7d. 


Grimsby. —The public lighting of the streets is to commence on 
March 31, the end of the Corporation financial year. In the 
meantime those which are ready are to be lighted on Thursdays 
and Sundays from 7.30 to 10, and on Saturdays from 7.30 bo 11. 


Newton Abbot.— Mr. J. C. Wigham, engineer to Edmundson's 
Electricity Corporation, Limited, who has obtained a provisional 
order for lighting the borough, visited Newton Abbot on Saturday 
for ч purpose of inspecting sites which have been offered for the 
works. 

Enquiry.—The Board of Trade will bold an enquiry at the 
Town Hall, Westminster, to-day at 11 o'clock, with reference 
to the proposed alteration in the proviso to No. B (6) of the regula- 
tion made by the Board under the Electric Lighting Acte, 1882 
and 1888. 

Newbury.—It appears that the Corporation are not able to 
come to terms with the Urban Electric Supply Company. and are 
still pressing the Board of Trade for an enquiry so that the inhabi- 
tante should have an opportunity of expressing their views on this 
question. 

Aldershot. — The Clerk formally reported аб the last meeting of 
the Council that the Local Government Board enquiry, with 
reference to the loans of £20 000 and £5,200 for the purposes of 
е овоне light and the parish clerk’s land respectively, had been 

y held. 

Blectric Welding Ce.—The offices of this Company have been 
removed from 21, Hindon.street, Pimlico, S. W., to 28, Basinghall- 
Bbreet, E.C. The department for jobbing work has been trans. 
ferred to „Messrs. Smith, Parfrey, and Co., 141, Buckingham 
Palace-road, S. W. 

Fleetwood. – Аб a meeting of the ratepayers’ association last 
week a commibtee was appointed to enquire into the question of 
urban councillors holding shares in the Fleetwood and District 
Electric Lighting and Power Syndicate. The action of the 
association is much resented locally. 


Post Office Telephones.—Tho chief exchange from which the 
Government bap genta will radiate is now being fitted up in the 
building which the savings bank has hitherto occupied in Queen 
Victoria-street. The Post Office officials expect that the system 
will be inaugurated in about six months. 


Shildon.— The Cleveland and Durham County Electric Supply 
Company having requested the Council to paes a resolution in 
favour of their Bill, the Urban District Council have decided to 
reply that they have already made arrangements for their supply, 
and they therefore could nob support the Bill. 


Gloucester.—After a lengthy discussion on the electric light 
charges, the Electric Lighting Committee have resolved : ' That 
while they are anxious to supply electricity on the most favourable 
terms, they will make no change in the scale of charges until the 
result of tho firsb year's working has been ascertained." 


Aylesbury.—A resolution to the effect that the Council apply to 
the Board of Trade for an extension of time for the electric lighting 
order, and that in the meantime treat for land and ascertain com- 
panies willing to undertake the work, was before the last meeting 
of the Council. After discussion the matter was adjourned. 


Pacific Cable. —Mr. Mulock, the Postmaster General, has given 
notice of a resolution authorising Canada to contribute five. 
eighteenths of the £2,000,000 which are to be advanced by the 
Imperial Government for the laying of the Pacific cable. The 
estimate of the cost of this undertaking provided for last session 
was £1,700,000. 


Hoylake and West Kirby.—Mr. Ernest Marples at present 
engaged as clerk of works, has been appointed electrical engineer. 
The position was not advertised because when Mr. Marples was 
appointed clerk of works it was understood that if he gave eatis- 
faction, he should, when it became necessary, be appointed elec- 
trical engineer. 

Dartmouth.—Mr. J. C. Wigham, engineer to Edmundeons’ 
5 Corporation, Limited, who has obtained a provisional 
order for lighting the borough of Dartmouth by electricity, visited 
Dartmouth on Saturday last for the purpose of ipii pins: sires 
which have been offered for the works. Ihe work will probably 
be started in July. 


Pritchetts and Geld. —We are informed thab owing to the con- 
tinued increase in their battery business, this firm have disposed 


of the business of electrical engineers and contractors lately 
carried on by them ab 15, Hart-street, London, W.C., to Messrs. 
Braby and Tomlinson, Limited, who will continue ab vhe same 
addrees. In fubure they will devote their whole time to the manu- 
facture of storage batteries ab Feltham, Middlesex. 


Removals.—The Sturtevant Engineering Company, Limited, 
mechanical and electrical engineers and contractors, have removed 
their offices to 147, Queen Victoria-street, E. C.— Mr. Arthur 
Koppel, manufacturer of portable and permanent railway materials, 
has removed to 27, Clement's-lane, London, E C.—The Schattner 
Electriciby Meter Company, Limited, Timberhite, Norwich, has 
removed to Tyndale Works, Upper-street, Islington, N. 


Burnley.—The Corporation Electricity Sub.Committee have 
approved of a scheme for the extension of the electricity supply 
works, во as to provide electrical sid d for traction purposes in 
connection with the town's electri tramway scheme. The 
scheme provides for two new boilers, the raising the existi 
chimney 30ft., new accumulators, a traction switchboard, an 
Fir am to buildings, involving ап estimated expenditure of 

Patent Decision. —The case of the opposition to the German 
patenb for Messrs. John Gibbs and Son’e (engineers, of 
Dake street, Liverpool) safety motor switches, brought by 
Messrs, the Elektricitäts-Aktiengesellschaft vorm. Schuckert und 
Co., of Nuremberg, has at length been decided in favour of 
Messers. John Gibbs and Son, and letters patent finally granted. 
The result of this decision will be to considerably enhance the 
value of Messrs. John Gibbs and Son’s patents. 


Hanley.—The Hanley electricity works were opened in July, 
1894 In the first year the private supply of energy was 55,000 units. 
In 1900 the supply was 64 000 unite, the gross profit being esti- 
mated ab £3,600. The amonnt of interest psid out of this sum 
was £2,100 and £2,148 has been transferred to the sinking fund, 
leaving £640 deficient. But against this has to be placed the 
amount paid їп the reduction of capital, £7 786. The working 
last year resulted in a profit of 12 to 13 per cent. 


Steck Exchange. — The Stock Exchange Committee have 
appointed March 5 special settling day for the Brisbane Electric 
ways Investment Company, Limite i. 75 000 ordinary shares 
of £5 each, fully paid, Nos. 1 to 75,000; 75,000 5 per cent. cumu- 
lative preference shares of £5 each, fully paid, Nos. 1 to 75,000; 
and provisional certificates (fully and partly paid) for £400,000 
41 per cent. first debenture stock, and have also ordered the said 
securities to be quoted in the official list. Applications have been 
made to the Exchange Commibtee to allow the following securities 
to be quoted in the official list: British Insuleted Wire Company, 
Limited, farther issue of 30.000 ordinary ehares of £5 each, fally 
paid, Nos. 40 001 to 70 000; and 30,000 6 per. cent. cumulative 
preference shares of £5 each, fully paid. Nos. 40,001 to 70,000 ; 
Nernst Electric Light, Limited, 115,000 7 per cent. preference 
shares of £1 each, fully paid, Nos. 1 to 115 000 (renewed applica- 
tion); W. T. Henley's Telegraph Works Company, Limited, 
further issue of 5,000 ordinary shares of £5 each fully paid, and 
0 41 per cent, cumulative preference shares of £5 each, fully 
paid. 

Okonite Tape.—The following details of the procedure to be 
adopted when insulating joints in electrical conductors with 
okonite tape will be of interest to those who are not already 
familiar with the tape in question. We may say that okonite 
tape as ab present supplied by Messrs. Geipel and Lange is a 
modification of the well.known insulating compound introduced 
by the Okonite Company. То secure a tubular, waterproof, high- 
insulation joint with this tape 10 is necessary to take the папа] 
precautions of removing the damaged rubber near the joint, and 
thus getting the surface of the dielectric clean and free from the 
fibre of the braiding, etc. The okonite tape is then wound over 
with a half lap until it covers the conductor, and ab least lin. of 
the dielectric at each side of the joint. A little heat is then applied 
from a match or clear flame, and the joint slightly kneaded while 
still warm. A second layer is then put on wound in the opposite 
sense and similarly treated. The joint when cooled will now have 
an insulation resistance equal to the body of a 600 megohm cable. 
The makers add that this insulation will be permanent and never 
show signs of the gumminess of ordinary rubber-insulated joints 
made with rubber solution, etc., to secure adhesion of the layers 
and turns. Additional layers will secure higher ineulation in 
accordance with the grade of cable used. It is easy to demonstrate 
the tubular, and, therefore, waterproof nature of such a joint by 
splitting it longitudinally, when. if properly made, a tape will be 
found consisting of diagonal short pieces of the original ta 
firmly jointed one to another. The question of satisfactorily 
insulating jointe affects every pereon interested in the electrical 
industry. The central.station engineer has an immense stake in 
the permanence of bis jointe, the wiring contractor has an equal 
stake, as much of work is valued by the insulation tests of the 
wiring and the permanency of the joints. Beyond the insulating 
of the joints and ite permanence under favourable conditions, is 
the consideration of the maintenanceof the insulation inthe presence . 
of chemical compounds. Teste taken in great detail by Dr. J. A. 
Fleming have proved that okonite is chemically resistant to water, 
oils, alkalies, and commercial acids, so that there seems to be 
little to fear from okonite insulated jointe even under very adverse 
conditions. Dr, Fleming’s tests confirmed those of the late 
Dr. John Hopkinson, who was perticularly struck with the 
permanence of this material in oils, a point of considerable 
importance in view of the wide extension of the use of screwed 
barrels to contein wires, and the inevitable presence of pe 
matters in many situations where electric cables are neceesi 
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Ham.—The District Council have assented to the Richmond 
Electric Light and Power Company’s application to the Board of 
Trade for a provisional order to extend their mains to Ham. Іо is 
understood that the average price will be 5d. per unit, 


Brighton.—Considerable discussion took place ab the lasb Town 
Council meeting over the Sanitary Committee's proceedings con- 
cerning the rewiring of the abattoir for electric lighting. Ib was 
stated that the new work was to be done by contract, whereas 
before ib was done by the Lighting Committee. 


Neweastie.—Mr. A. A. С. Malet has held an enquiry into the 
application of the Corporation to borrow £10,000. The Town 
Clerk explained that the loan was needed for the purpose of light. 
ing by electricity the principal thoroughfares in the centre of the 
city in which the tramways were being laid. Mr. Le Rossignol 
described the system of electric lighting. 


Bridgwater.—The Town Council have been informed by the 
Local Government Board with regard to their application of last 
year for sanction to borrow £20 000 for purposes of electric light. 
ing, that unless the Town Council pass a resolution renewing the 
application, the Board propos to regard the original application 
as withdrawn. No action bas been taken by the Town Council 
as уеб. 

R. W. Blackwell and Co.—We have received a somewhab belated 
but sufficiently large wall callendar issued by Messre. R. W. Black- 
well and Co., Limited, 59, City-road, E.C., agents for the Peckham 
Manufacturing Company (successors to the Peckham Truck Com- 
pany). manufacturers of Peckham’s system of ‘'single” and 
' double" electric car trucks, Price friction power brakes, and 
Ruggles rotary snow ploughs, etc. 

London Gazstte —The discharge of A. G. forig (carrying on 
business as the Globe Electrical Company). 46, White Post-lane, 
Victoria Park, London, has been suspended for two years; bank- 
rupb to be discharged as from Jan. 24 1903. His assets were nob 
of a value equal to 102, in the pound on the amount of his unsecured 
liabilities, and he had omitted to keep such books of account as 
are usual and proper in the business carried on by him. 

Kiogston. — By the Act of last session the Corporation obtained 
powers to wire consumers' premises, and they are now prepared to 
enter into arrangements with owners and consumers as authorised 
by the Act. The work is to be carried out by a contractor. The 
total cost of each installation is to be repaid by quarterly instal 
ments spread over a period not exceeding five yeare, such pay- 
ments to include 5 per cent, interest on the outstanding capital 
cost. 

Penge.—The Council last week adopted the draft agreement 
made between the Penge Council and the Lewisham District Elec- 
tric Supply Company, Limited. The agreement referred to is 
ea the same as that accepted by the Lewisham Borough 

uncil as regards the price and main conditions, the following 
clause being added: The streets to be scheduled for the initial 
wr TEE of the light shall be Anerley, Beckenham, and Croydon 
roads.’ | 

Bedford. —The Town Council have decided that from March 31 
bhe charge for electric lighting be 54d. per unib, less a discount 
of $d. per unib if the account be paid on or before the date speci- 
fled on the demand note delivered to the consumers. The Electric 
Light and Tracoion Committee have made a contract with the 
Rev. C H Farrar, M.A., to supply current to his school on con- 
dition that he contributes £40 to the total cosbof £150 for carrying 
oat the work, enters into a contract for seven years, and guarantees 
his annual custom of at least £150. 

Lordon County Council.— On Tuesday ib was agreed to lend 
the Battersea Borough Council £10,600 towards the electric light 
installation. The Finance Committee recommended the Council 
to варрогь the views of the Electrical Trades Union. Instead of 
84d. to 9d. per hour. as ab present, wiremen are to receive from 
9d. to 10d., and charge men, for a 51 houra’ week, are to be rema- 
nerated at from 10d. to 104d. The Council sanctioned the laying 
of mains aiong a portion of Sumner-street, Southwark, by the City 
of London Electric Lighting Company. 

Islington.—Tho Lighting Committee will recommend to day 
that, having regard to the extension and development of the 
electric lighting undertaking, and to the capacity and conduct of 
the chief officials, the Council be recommended to make the follow- 
ing increases of salary: Mr. Albert Gay, the electrical engineer, 
£100 per annum; Мг. G. H. Yeaman, the assistant electrical engi- 
neer. £50 per annum ; Mr. Stephen Stone, clerk, £6 per annum; 
and Mr. H. Knorr, tbe superintending electrician, EI per week, 
latter by annual increments of Ба. per week. 

Dalkeith.—The Town Council have adopted an agreement with 
Meesrs Deacon and Co., the solicitors for Messrs. Crompton and 
Co., for the lighting of the town. Messers. Crompton will provide 
the lamps and maintain the same in the streets of the burgh ab 
the charge of 3d. per unit. Av the Town Council meeting the 
readiness of Messre. Crompton and Co, to carry through the 
arrangements on the terms offered by their Edinburgh agent, and 
to thus equip the lamps, although they themselves had never 
intended this, was most favourably commented upon. 

Loughbor ough.—The Borough Surveyor, as a matter of urgency, 
last week laid before the General Purposes Committee of the Town 
Council an application by the Brush Electrical Engineering 
Company for the consent of the authority to the laying of a pipe 
across the Rempstone footpath to carry cables bebween the foundry 
and the car shops at the Falcon Works, instead of carrying them 
overhead ; and it was resolved, subject to the company entering 
into such agreement as the town clerk may deem necessary for the 
protection of the Corporation, to comply with the application. 


Baliycastie.—A subscription has been raised bya meeting of 
ratepayers in order that а competent engineer be employed to 
examine the various water supplies in the district, and find if 
sufficient power could be obtained for generating electric light. 
The following committee are in charge of the proposal: Rev. J. 
Conway, Dr. M’Ilroy, Dr. Woodside, Messre. John Byrne, J. P. 
O'Kane, Daniel M’Kinley, and H. A. M'Alister. Daring the pro- 
ceedings Meesrs. J. Taggart and J. Dean, of Bushmills, had the 
court house lighted by electric light from a small dynamo erected 
by them in Mr. M'Guigan's mill. | 

Coventry.—The Electric Light Committee on Tuesday recom- 
mended an extension of the electric light works at an estimated 
capital expenditure of £23 200. The expenditure includes £14 891 
for works extensions, £3,800 for distribution, and the sum of 
£5,009 expenditure already incurred. А long discussion took place, 
but the report was eventually passed. The last quarterly state- 
ment shows that the quantity of electricity supplied during the 
quarter ending Dec. 31 was 125,454 units, against 86.295 units in 
the eame quarter of 1899, the number of consumers being 328 
against 198, and the rentals being £2,005. 10s. 7d., against 
£1,840. 11s. 24. 

Swansea.—4At the last meeting of the County Council it was 
proposed that the town clerk be authorised to undertake, on behalf 
of the Corporation, to supply the Dock Trusteos with current for 
harbour lighting purposes at a price per unit equal to the present 
cosb to the Trustees, and in the extent of disagreement as to what 
that actual cost per unit is to the Trustees, that the question be 
referred to a third person to be agreed upon bebween the parties. 
This would have meant the omission of a clause providing that 
the borough electrical engineer should be satisfied that the price 
во to be charged covered the cost of production. Ona division the 
motion was lost by 17 to 10. 

Cardiff Telephones. —Subscribers to the Post Office telephone 
service will be glad to hear, says the Western Mail, that the Post- 
master-General has decided to abolish the terminal charges for 
speaking to National subscribers in other towns. Up to the 
present, if а Cardiff Post Office subscriber had wished to speak to 
a National subsuriber in Newport, the charge would have been 
6d. for three minutes’ conversation. This charge is now to be 
reduced to 3d., which is the same amount which a Post Office 
subscriber in Cardiff would pay for speaking to а Post Office sub- 
scriber in Newport. Therefore, a subscriber to the Post Office 
service can now speak to subscribers to the National in other towns 
withoub extra charge. 

Bath. —The Electric Lighting Committee recently recommended 
the Council to adopt a report of the engineer (Mr. G. F. Metzger) 
proposing thab in all £11,500 be laid out in extending the plant at 
the works in order to cope with the increasing demands for 
lighting The power at the works is limited to 30,000 8 c.p., 
and already 28,000 8 c.p lamps are in operation, so that if the 
applications come in for lighting like they had come in recently in 
the course of a very little time the committee will have to refuse 
bueinees. After diecussion last week it was agreed to withdraw 
the report so far as it referred to the extension of the plant, with 
the understanding that the mayor would render every assistance : 
in the fature in facilitating its being carried oub. 


Catalogue.—Meears. Ludw. Loewe. and Co, Limited, announce 
that on Jan. 1 last they took over the agency for the Bullard 
Machine Tool Company's product, makers of vertical boring mills. 
These machines are stocked by Messrs. Ludw. and Co. for delivery, 
and are exhibited in actual work, fibted with the latest forms of 
toole, in their showrooms at 30. Farringdon.road, E.C. In the 
catalogue of the Ballard Machine Tool Company a reproduction 
of the first 37in. boring and turning mill built by the firm in 1893 
is given against a model of the 1900 machine. A comparison of 
the two convinces one of the great strides that have been made 
їп the improvement of deeign and workmanship in this direction. 
The machines are turned oub by the firm in sizes ranging from 
90in in diameter and 14in. in height to 76in. and 48in. respectively. 


Liandudno —The Electric Lighting Committee in their last 
reporb, which has been adopted by the Urban District Council, 
confirmed the receipt of a letter from Messrs. Sorode and Co., 
London, stating that the price fixed by the Council for supplying 
Lady Forester's Convalescent Home, Llandudno, with electricity 
was nob sufficiently low to enable them to recommend the trustees 
to give up tbe erection of their own mains. They asked that 
the price should be reconsidered in view of the fact thet the 
minimum of £15 000 fized by the Council would be considerably. 
exceeded. The Council was recommended to supply the trustees 
аб the following rate: 44d. per unit, with a minimum of 15 000 
unite; 4d. per univ, minimum 20,000 ; and 34d., minimum 25,000. 
The Manchester Steam Ucers’ Association reported on the safety 
of the boilers for a pressure of 150lb , which were in good order. 
For working extra hours on the occasion of the visit of the 
Incorporated Society of Musicians the sum of 293, was voted for 
division among the staff at the works. 


Glasgow.—Mr. W. A. Chamen, Glasgow city electric engineer, 
in a report just issued, states that the cosb of opening streets in 
Glasgow for 24 years from January, 1898, to November, 1900, 
amounted to £74,450, and that the sum paid during the same 
period to the statute labour department of the Corporation for 
reinstating the streets was £22 880, makiog a total of £97,330. 
The cost of the actual mainlaying and of the openiog and closing 
of streets, however, had not been kept separately, as the same 
men performed both operations, and the question of cost was 
farther complicated by the fact that the wages paid by the elec. 
tricity departmenb included the construction of manholes and the 
laying of services to consumers' premises. Approximately, how- 
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ever, £37,250 out of the wages paid by the electricity department 
might be reckoned as the cost of opening and closing streets, 
which, together with the statute labour charges of £22,880, made 
& total of £60,000 as the approximate coat of opening and making 
good the streets during the time named. 

Battersea.—The Council are granting an application of the 
General Post Office for general permission to lay distributing 
pipes from the main telephone cables in order to resch the premises 
of the subscribers in those cases in which overhead wires will not 
be run on the following conditions: The Postmaster-General ehall 
make good any damage which may be done in the execution or 
maintenance of the work to the satisfaction of the surveyor. The 
Postmaster-General shall give notice in writing to the Council in 
case ab any time any of the said pipes shall be used or required 
to be ueed to connect exchanges of the National Telephone Com- 
pany, or exchanges of the National Telephone Company and post 
offices, On receipt of such notice as last aforesaid, the Council 
shall be ab liberty, by notice in writing, to withdraw the consent 
hereby given so far as relates to any pipes to be used as aforesaid, 
and the Postmaster-General, if he objects to such withdrawal, 
shall take immediate steps to obtain a determination of the 
difference thus arising in manner prescribed by the Telegraph 
Acb, 1878. 

Wolverhampton.—Lieut..Colonel A. C. Smith held an enquiry 
on Thureday last week into the application of the Town Council 
for the sanction of the Local Government Board to borrow £58 942 
for the purposes of electric lighting. The Town Clerk said that 
the amount was required for building and foundations, £4,620; 
boiler-houee equipment, £18,140; engine house equipment, £19,680; 
feeders, distributors, and Pilot mains, £15,000; and £1,602, an 
amounb over-spent on a loan of £28,870. The machinery at present 
in Commercial-road had a capacity of 640 kw. With the two sets 
on order, together with the two sets which ib was proposed to 
purchase, the capacity of the machinery would be brought to 
2 640 kw, The demand for electric lighting in Wolverhampton 
bad been increasing at the rabe of 33 per cemt. per annum, Ab 
the end of March 31 of 1894-5 the total quantity of units sold 
was 23,372. and in the year ending 1899-1900 the quantiby of units 
sold was 482 277. The Corporation had under consideration the 
question of electric traction on their tramlines, and for that reason 
they had to look ahead, so ae to make provision for the necessary 
storage capacity. The item of £15,000 included extensions to the 
distributing system for the next two years. The total amount of 
loans authorised was £87,669. 18a. 9d. 


Cambridge.—Ab the annual meeting of the Cambridge Electric 
Supply Company, Limited, last week the Hon. C. A. Parsons, 
who seconded the adoption of the report, spoke in highly eulogistic 
terms of Mr. J. H. Barker, who was going shortly to Newcastle. 
on-Tyne to manage the Heaton Engineering Works. With 
regard to his successor, they had every confidence in Mr. 
H. B. Harvey’s ability to succeed Mr. Barker. Mr. Harvey 
had had three years under Mr. William Hunter ab the New- 
castle and District Electric Lighting Company, which. this 
year was paying a dividend of 84 per cent. Mr. and Mra. 
J. H. Barker entertained the employés of the Cambridge Elec. 
tric Supply Company, Limited, on Thureday, who, in order to 
show their appreciation of the value they set upon Mr. Barker as 
the virtual manager of the company during the past nine years or 
more, presented Mr. and Mrs. Barker with a token of their esteem 
in the ehape of a beautiful silver salver. Mr. D. Muneey (chairman 
of the directors of the electric supply company) occupied the chair. 
The usual speeches and conge enlivened the evening. The piece 
of silver bore the following inscription: ''Presented to John H. 
Barker, A.M I C.E., M. I. E. E., by the employés of the Cambridge 
Electric Supply Company. Limited, on resigning his appointment 
as engineer, March, 1901." On Wednesday evening Mr. and Mre. 
Barker entertained the workmen's wives and families to tea and a 
magic lantern entertainment. 


Devonport.—The work at the Corporation'a new electricity 
works in Newport-street, Stonehouse, has been progressing for a 
considerable while under tbe direction of Mr. Charles Furness, 
the Corporation electrical engineer, but only last week saw the 
ceremony of laying tbe foundation stone (or rather the memorial 
store). The Mayor of Devonport (Mr. Harman J. Н. Graves), the 
chairman of the S:onehouse Urban District Council (Mr. F. 
Maitland), each wearing his chain of cffice; the town clerk of 
Devonport (Mr. A. J. Pilling), the clerk of Stonehouse Urban 
District Council (Mr. R. R Кода), Alderman J. B. James, the 
members of the Electricity Works Committee. members of each 
Council, the eurveyors. and a large number of private residents 
were present. Amongst the customary speeches ib was mentioned 
that in the fired place the estimated expenditure had been about 
£69,000, but the committee had carefully economieed, and it was 
expected that the outlay would be £7,000 less than the eum that 
had been mentioned. The Mayor laid the foundation stone, which 
bore tke following inscription: ‘' Devonport Corporation Elec- 
tricity Works. This steno was laid by hie Worehip the Mayor, 

arman John Howland Graves, Feb. 21, 1901. Alderman J. B. 

ames, J.P., chairman of the committee; A N. Coles, builder ; 
C. Furnees, engineer." His worship was presented with a silver 
trowel, with ivory handle, by the chairman and members of the 
committee, and with a silver-mounted oak maliet by the builder. 

Sunderland.—An enquiry was held on the 21st ult. by Mr. 
M. К. North into the application cf the Corporation for sanction 
to borrow £73,035 for purposes of electric lighting. The Town 
Clerk said that of the £73 035 asked for, all, with the exception of 
£18,615, was for the erection of a power station and machinery 
upon what was known as the Hylton.road electric lighting station, 
а new site, in respect of the purchase of. which sanction bad 


already been given by the Local Government Board. The first 
etation, аб Dunning-etreet, had already been charged to ite fullest 
capacity, and the Corporation had had to refuse customers for the 
electric light. Of course, a considerable quantity of the power 
was ie ккк for the electrical trams, but the new station would 
be used solely for the production of power for lighting purposes. 
The loan was divided as follows: buildings, chimney, etc., £20,950 ; 
boilers, economisere, pumpe, stokers, and elevators, £9,260; two 
200 h. p. and three 450-h p. dynamos. £23,010; switchboard, etc., 
£1 200; and new feedere, etc., £18,615. Mr. J. F. C. Snell eaid 
in 1895 they started with 83 consumers, and now they had 611, 
and 60 prospective customers had been kept back, but would be 
taken on if the loan were sanctioned. Daring the half-year ending 
Sept. 30, 1899, the Corporation sold 197,000 units, and in the 
corresponding half of last year the sale was 289,000 units. Since 
September last the sale had been 630,000 unite, and when the 
year was completed the sale would probably have increased to 
1,200,000 unite. 


Stirling.—The National Electric Wiring Company, Limited, 
have resolved to terminate the agreement between them and the 
Town Council so far as regards the supply to any additional 
customers, but without affecting the terms of the agreement 
regarding work already done. In reference to the specifications 
for the new plant at the generating station, Messrs. Kennedy and 
Jenkin state: We have included two boilers in the specification. 
as we consider ib advisable to put the two in ab once, as they will be 
required to balance the engine power, as stated iu our report. The 
only saving in delaying the matter would be the interest on the 
additional capital in 12 months, апа the chance of obtaining the 
eecond boiler аб a slightly lower price a year hence. These 
expenses will, we think, be more than balanced by the extra 
expense involved by the contractor having to send to “urag 
twice to erecb and fix the boiler, and also the steam pipe wor 
having to be carried out on two separate occasions instead 
of all at once." Mr. Goudie has been instructed to prepare 
the plans for tbe additional building at the station. Ab a 
meeting of the Lighting Committee Mr. Hanson submitted the 
following report: I have received reports from two towns 
in England where small-current arc lamps are in use for lighting, 
and although in each case the lamps are satisfactory in their 
working, іс is found that with seven amperes the illumination 
between the lamps is nob sufficient if the poste are more than 
60 yards apart. If we may take this as being correct, and I may 
say that the result agrees with my experience, ib will be neceseary, 
if five or six ampere lamps be used, to either rearrange aud con- 
tracb the areas to be lighted, or to be content with a poor light in 
these districte. The arrangement of lamps proposed in my reporta 
is with posts ab an average distance apart of about 75 yards, and 
if these distances were maintained with five or eix ampere lamps 
there would be dark places between the posts. There is another 
point in connection with these emall-current lampe, and that is 
that for effective lighting they would have to be hung lower than 
the present type of lamp. This would, of course, destroy the 
uniformity of the system of street-lighting, and would be very 
objectionable in the case of the town eventually deciding to use 
10-ampere lamps. As for the trial proposed by Meesre. Kennedy and 
Jenkin, the only useful trial is, of couree, one in position on the 
streets, bub to geb this ib would be necessary to obtain five pillars 
suitable for the small current lampe, and erect them first, leaving 
the remainder to be erected after the trial was completed — say, 
three months. This course would involve great delay and con- 
eiderable expense, and is not one that I could recommend. For 
these reasons I should not adviee the use of lamps taking lesa 
than eight amperes, which, although they would nob give as great 
a light as the 10-ampere lamps presently used, would probably be 
rufficient for the districts included in this extension. In thie case 
id would not be necessary to alter the height of the lamps, and the 
presenb type of pillar could be employed. The adoption of eight. 
ampere lamps wonld effect а saving of about £4 perlamp per 
annum." The committee, having considered the ваше, were of 
opinion that the recommendation of the engineer should be adopted, 
and that eight-ampere lamps be used Io was agreed to submit 
the report to Prof. Kennedy before proceeding further. 


St. Annes.— During the last few weeks the electricity works 
have been rapidly proceeded with under the direction of the 
Council’s electrical engineer, Mr. Tiddeman, and it is expected 
they will be in working order very shortly. The following details 
of the new works appeared in the Blackpool Gazette : The generat- 
ing station. which ie situated north ot the gasworks, has been 
erected by Messrs. Moore Bros., and is a substantial building of 
red brick, with freestone facings, and contains boiler-houee, 
engine-ruom, accumulator-room, testroom and workshop, store- 
room, and engineer’s office. The boiler house contains two multi- 
tubular boilers (by Stepkenson and Co., Preston), each of 250 h.p., 
and working ай a pressure of 140lb. per square inch. The draughd 
is induced by special machinery (supplied by the Sturtevant Engi- 
neeriog Company, London), which has been placed in the building 
to take the place of a large chimney, which unfortunately the 
contractor could nob build on account of the unsuitability of 
the land for the foundations. There is ample room for the 
iatroduction of more boilers when necessary. A steam feed 
pamp, feed-water heater, and storage tank to hold 2,000 
gallons, complete the boiler- room equipment. The engine- 
room (which ie equipped with a gantry crane by Spencer and 
Co., Hollinwood, travelling the whole length of the room, avd 
capable of dealing with a load of 10 tons) contains two high-speed 
compoond vertical engines by Willans and Robinson, Rugby, 
coupled direct to and on the same bed-plate as the two dynamos 
(eupplied by T. Parker, Wolverhampton). The latter, jointly, 
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3526, An electrieally-lit wateh or clock case, Henry Vaughan 


have a capacity of 160 kw., or, in other words, will be capable 
of supplying an equivalent to 5,000 8c.p. lamps alight at 
the same time. The switchboard is of black enamelled slate, 
and has been supplied by Crompton and Co., Chelmsford. 
Ib is suitably framed in teak, and mounted on а platform 
raised 2ft. above the floor of the engine-room, and railed off. 
On it are placed all the necessary voltmeters, ampere-meters, wabt- 
meters, regulating switches, automatic cut-outs, fusible cut-oute, 
reversing switches, rheostate, feeder connections, eto. The 
accumulator-room contains a battery supplied by the Tudor 
Accamulator Company, Dakinfield, and consists of 260 cells of 
300 ampere-hour capacity, arranged on single-tier stands, and 
fitted with all necessary cable connections and accessories, The 
services will be laid from the mains to the consumer's premises 
where required, and safety fusible cut-oute and meters fixed free 
of charge to the consumer (in cases where the service is of greater 
length than 20 yards, the Council have the option of charging 
& fee for such connection) Meter rente are to be charged at 
a rate to be decided on all meters so fixed, but the consumer, 
if he so wishes, oan buy his own meter. The system of supply 
is thab commonly known as the three-wire low-tension direct- 
current, with a pressure of 480 volte across the outer 
wires; consumers being supplied at a pressure of 240 volte. 
The maius have been laid by the British Insulated Wire Com 
pany in all the streets where it is intended to at present place 
the light, and 30 arc lamps of 620 watts each, along with 
150 incandescent lamps of 32 с.р., are already fixed in their 
places. The mains are laid on the solid system in wooden 
troughing. It is proposed to charge consumers on the Brighton 
system ab 7d. per unib for the first hour of burning every day, and 
4d. unib for all energy consumed afterwards, This system 
of charging will encourage the long-burning customer, as he gets 
his light at a cheaper rate, Ibis also proposed to charge the street 
lamps at а fixed rental per lamp annum, and thus save the 
cost of meters for this purpose. The local contractors who have 
been engaged in the work are included in the following list: 
miu contractors, Messrs, Moore Broe., Sb. Annes; brickwork, 

r. J. Hull. St. Annes; plumbing, Mr. B. P. Smith, Sb. Annes; 
painting, Messrs. Matthews and Ratcliffe, Sb. Annes ; plastering, 
Messrs. Gillett and Sutton, Sb. Annes. 


PROVISIONAL PATENTS, 1901. 


FEBRUARY 18, 


3429. Improvement in ducts ef stoneware, clay, concrete, or 
other plastic material for carrying electric or other 
eables for light, power, traction, telegraphs, tolo- 
poenas; eto. William Garnett, The Laurels, Porcheste f 

an 

3134, Improvement in electrical switches. Maunsell Mercier 
and William Osborne Andrews, 337, Lower Broughton- 
road, Manchester. M 

9438, An apparatus for recording the time an electric oar 
passes astation. Christopher John Spencer, Sunbridge- 
chambers, Bradford. 


9450. Improvements in accumulator plates. Bernard Mervyn 
Drake and John Marshall Gorham, 66, Vicboria-streeb, 
London. 

$451. Improvements in the electrolytic break. Mortimer 
Arthur Codd, 5, Roxborough-park, Harrow-on-the- Hill. 

. $408. Improvements in er appertaining to electric alarm 
clocks. Sönke Paulsen, 89, Princess May-road, London. 

3431. Improvements in apparatus for wireless telegraphy. 
John Ambrose Fleming and Marconi’s Wireless Telegraph 
Company, Limited, 24, Southampton-buildings, Chancery- 
lane, London. 

39487. Improvements in or connected with the carrying of 
strikers upon motor vehicles for mechanically 
eperating electric switches. William Kingsland, 83, 
Chancery lane, London, 

3488. Improvements in or connected with electrie ignition 
apparatus, particularly applicable to explosive 
engines. Frank Frederick Wellington, 33, Chanoery- 


lane, London. 

$491, Improvoments in are lamps, Joseph Alberto Rignon, 
Tito Livio Carbone, and Alfonso Moreno, Birkbeck Bank. 
chambers, Southam pton-buildings, Chancery-lane, London. 
(Complete specification. ) 

$493. Improvements in the methed for obtaining electric 
currents from the earth. Emil Jahr, Birkback Bank. 
chambers, Southampton - buildings, Chancery-lane, London. 
(Complete specification. ) 

$494, Improvements in electrical glow lamps. Arthur Couch, 
Birkbeck Bank.chambers, Southampton-buildings, Chan- 
cery-lane, London. (Complete specification. ) 

FEBRUARY 19, 

3549, Process of simultaneous and separate extraction of 
hydrogen and oxygen gases from the body water by 
electrolysis. Charles de Ricaris, 4, Rue Beethoven, 
Paris, France. 

3381. Improvements in and conuected with apparatus for 
transmitting aad receiving eleotromagnetio waves or 
impulses.. James Tarb»tton Armstrong and Axel Orling, 
40, Varbry road, Sbamford-hill, London. 


333 


Manger. 110, Habtton-garden, London. (Complete spoci- 


fication. ) 
3503, Imprevements relating to electromagnetic driving 
mechanism. Jean Soulat, 45, Southampton-buildings, 


Chancery-lane, London. 
Improvements in telautegraphs and methods of telaute - 
graphic transmission. Philip Arthur Newton, 6, Bream’s- 
buildings, Chancery-lane, London. (The Gray National 


8510. 


Telautograph Company, United States.) (Complete 
specification. ) 
3576. Imprevements in electric switches, Peter Heinrich Felix 


Spies and Jacob Norden,.53, Chancery-lane, London. 
(Complete specification. ) 

Imprevements in and relating to electrie percussivo 
rock drills or the like, Albert Moore Barnes, 1, Queen 
Victoria street, London. 

FEBRUARY 20, 

3636. Improvements in devices for cennecting electrical circuits 
to earth in oase of emergency, chiefly for use with 
overhead wires. Edward Massey Holingsworth, Alex- 
andra Villa, Prescot-road, S», Helena. 

8660. New or improved automatic guard for eleotrie street 
cars. Adolph Königelö w and Carl Pilgrim, 115, Cannon- 
street, London 

Magnetic toy. Edward Alaric Falconer, 151, Adelaide- 
road, Hampstead, London, 

3079. Improvements in electric switches. Frederick Hagger 
Headley, 322, High Holborn, London. 

Improvements in electrical switches. William Henry 
Fallarton Murdoch, 53, Chancery-lane, London. 

Imprevements in trolley heads fer use in connection 
with overhead systems of electrical traction. Joho 
Alexander Orme, 46, Linooln's-inn-flelds, London. 

Improvements in or connected with the rogulatien and 
starting of single-phase and polyphase aiternate- 
current motors with magnetic rotating flelds, Paul 
s ues Methurin  Girault, 47,  Lincoln's-inn.flelde, 

on. 


8613. 


3686. 


3699. 
8710. 


FEBRUARY 21, 

n improvement in electrolytio brakes. 

Howlebo, 4, Wright-street, Hull. 

Improvements in means for protecting or guarding 
overhead electric trolley or like electric wires. 
Edwin Quarmby and Ernest Albert North, Market-place, 
Haddersfield, 

Improvements in connections for electric conductors, 
Joseph Devonport Finney Andrews, 75, Fulham Park- 
gardens,. Falham, London. | 

Improvoments relating to Rontgen tubes, Carl Heinrich 
Florenz Müller, 45, Southampton-buildings, Chancery- 
lane, London.§ 

А new and improved compound or material for insu- 
lating electrical wires. Hartwell William Webb, 11, 
Queen Victoria - street, London. 

A new and improved die or mandrel and mounting 
therefor for facilitating the uniferm coating of 
electrical wires with insulating material in a viscid 
state.  Hartwell William Webb, 11, Qaeen Vicvoria- 
street, London. 

FEBRUARY 22, 

3796. Imprevoments in surface contact electric traction 
systems. William Aitken, Pine Glen, Muswell-avenue, 
Muswell Hill, London. 

Improvements іа or connected with the welding or 
uniting of aluminium surfaces. Sherard Cowper- 
Coles, Groavenor-mansions, Victoria-street, Westminster, 
London, 

An improved mathod and apparatus for tho prevention 
of accidonts from trolley wires. Robert Cornelius 
Quia, Ambleside, Palatine road, Blackpool. 

Improvements ia electricaily-illuminated letters for 
signboards. George Smith and Herbert Hampton Hall, 
57, Barton-arcade, Manchester. 

3833. Improvements in and connected with oonduits for 
electric wires and cables. Richard Ames, 82 Mark. 
lane, London. 

Improved ateadying resistance for Nernst lamps. 
Charles Cornfield Garrard and the Nernst Electric Light, 
Limited, 82, Victoria street, London. 

$833. Improvements in Nernst lamps. Bernard Mer Drake, 
Charles Cornfield Garrard, Kusbace Grabam Sheppard, 
Maurice Solomon, and the Nernst Electric Light, Limited, 
82, Victoria-streeb, London. 

Improved means for starting clectromotors with rotating 
fields. Paul Jacques Mathurin Girault, 47, Liacoln’s- 
inn fielde, London. 

Improvements in electromagnets.  Eustace Graham 
Sheppard, Maurice Solomon, and Nernst Electric Light, 
Limited, 82, Vic»oria-street, London. 

FEBRUARY 23, 

Improvements relating to overhead conductor electrical 
traction systems. Charles Frederick Elliott, 10, S>. 
George’s-crescend, Liverpool. 


3713. A Edmund Henry 


3744, 


3753. 


3763. 


3193. 


3794. 


3797. 


3799. 


3803. 


3838, 


3334. 


3381. 
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3929. Improvements in or relating to electrie lamps, Erneb COMPANIES' STOCK AND SHABE LIST. 
Andreas, 111, Hatton-garden, London. Wisi адай 
3930. Improvement in the art of telephony. Orazio Lugo and Commereial and Industrial. — paid, Last price. 
John Arthur Barratt, 1, Temple gardens, London. n ty Meter, 6 p.o. Cum. Pref. Shares, 1-125,000 1 .11/16-15/16 
3933, Improvements in and relating to means for heating n шше пне, ЧИШ е-е 5 H i 103.103 
tho ironing roller or rollers of ironing machines by | —— 6 per cent. Cum Pref.,140,000...--.1.-. 5 , M 
electricity. Frederick Hagger Headley and Charles | ., ——— 5 percent. М Debentures . 100 — 1001 
Hart, 322, High Holborn, London. British Electric Works, ary, 50,001-06, ems l . 1/16-8/16 
| Db Rn. ——— 6 per cent. Cum, Pref., 1-50,000 1 С 8/65/16 
3935, Improvements in or in connection with the laying of | —— cent. First M Debentures ....... 108 — 85-00 
underground conductors for distribution of electrica] | British Westinghouse Elec. and Manuf.,6 рег cent. Pref.. Б „ it 
energy. Frank Jonee, 6, Lord street, Liverpool. . озсо 17 
~- ) per cent. Debenture Stock.. ec» c - 100 , 105-110 
COMPLETE SPECIFICATIONS ACCEPTED. Callender's Cable, Debentures.. -~ — -------10 - 1018 
To be published on March 16. — 5 per cent, Fre. — 4454 Б С 6 
1900, cT LEE 3 
1133. Incandescent electrio lamps. Boult. (Sauvalle.) Bilson and Swan United, Ordinary .... - 8a ц? 
3390. Typewriting, typesetting, or analogous maohines and a pee оен! De ** еа н 
6 per cent. Deb, Stock, Nd. „= = е 100 „„һ £0 
telegraphic apparatus, Dandas and Kershaw. — Per cent, Second 1 mos 96-100 
on «e =o 96 ao o =з * 
3538. Device for fading the electric poles. De Mare. 7) HMM ere dc a 
3917. Electricity motors. Lorwa. — үк cont. Perp. ust Mort. Deb... mœ 100 . 101-104 
4903. Electric incandescent lamps. Fessenden. (Date applied ыыы De тер Тош, V = uo 
for under International Convention, Aug. 25, 1899 ) — 64 per cent. Debentures . . 100 — 109118 
5137. Incandescent electric lamps. Gale. Indis Rubber, Gutta Peroha, and Telegraph Works ...... Pd m JOE 
5187. Automatic telephono call recorder. Lamkin. Telegraph truction and Mainie nanoe — ——.—. 12 С 61-45 
А а Ч — Т 0006. DODOS ... ae aw «o ao = ee no as on me e w ms 100 - 101 14 
ee Company, Limited. (Newel) а оо | рымы базы ZZ ZZZZZZIZ P Z ЦИ 
5650, Method and apparatus for detormining the size and | WIllans and Robinson, e ed „1-30000.............. — b. opu 
s —— 6 . Cum. { [| 6 6 % „% „%%% „% „66% „6% = 
position of bodies by moans of Rontgen rays. ea 3 Frat 000 ee Stock. Rod. 100 28 104.107 
Thompson. (Voltobm Electrical Company.) | Eleetrie Lighting and Supply.— 
7070. Telephonos, Kneale and Hartley. Blackheath & Greenwich District Ordin.ry 1, 201-101, 200 1 ч 
1978. Carbon electrodes, Baker. 7 Bournemouth and Poole, Ordinary 406, 004 Оюп. 40 . ЙЛЫ 
7885. Electric railways operated on the | cent. Cum, Frei. . . . 10. 10-11 
one, Belfield, and Chapman. . | Brompton and Kensington, Ordinary B n 
7737. Are lamps. Tribelhorn. 7 percent. Preferenoe.......... ........ 6 I ^ 
11560. Electric incandescent lamps. Warts and Hanke. осоне ошто парру оор, пагу, на Юс к. 105 
13751, Automatic device for the safe operation of electric W Саш. Frei. 55 B 5 d 
conductors, with or without guard wires, Sintas y | Ohelses Electricity Su VV cm T 
8. 3. — 4$ cent. bentures =o (4 ao Qu os an oo ao 96 „ ee 806 00 - 102-112 
Offilo and Schultz. Olty of London, агу........ dora ud iE 10 7.8 
14893. Electrical measuring instruments. Atkinson. ‘ ——— 6 per cent. Cumulative Pref. — ...... 5 — 10 œ 18-16 
15951. Automatic switch for groups of transformers with 3 Certs.(all pd.) ed. 2 "E т 
members of various capacity. Schlatter, Oounty A London end Brus Frovinctel, vruinary ....— 10 na 
17757, Electrode pilates. . Thompson. (Akkumulatoren und ~ PME ON баш. tures Prov; Certs. Ali pd. Rd. Pre Ме 
„ Aktiengesellschafb vorm. W. A. ваазда Bieciriliy Corporation, Ordinary, 1-0. ur m 1115 
Boese un А сеп ort. Stas а с © жекеле aud ~ 100 .. 108.1. 
22026, "тс, sapere Boult, (American Wireless Hors kiectrio ti gnung, Liked: Or, a Е „ i » н, 
\ . erminster and Dist. Ilec. Ligh and Traction, Pref. 10 
22698, Process of extracting and reducing metals by elec. | 29000 Goer cat Prat, bi od „ — 2 8 L pi 
trolysis, Frasch, ——— 4 per cent. 1st Mortgage Debenture Stock, Бой... 100 С 98-101 
1901. Р Metropolitan, Ordinary 85 001:98,769 Ge € 60 Os OS е 0.6 06 90 TI oo ч ox a 
1471. Electric aro lamps. Bogia. per oont. Tiret 472 5. 8 Debentüre Btu. йн 105 = 10-118 
Я Í — 6805; nture, 2323 426 „ 6 ae А 
1485, Electrical measuring instruments. Ball. Notting Mt тее ра рона ва 19 © i 127 
— . — GM Shares iioi ͤ 8 7 
Pier pe Вһагев New 1-06 and 40. ib io... t ee de 
о, an * 620068 ое оо оо eae 
TRAFFIC RETURNS. віта Hate Hiro Lii and Traction, . 100 — $16 
: e^tric m ntreal ................ - Ul 
Е: А — er cont. Pirat Shares Morte Pena иш .. 10 119 
arce ectric u ? ey 5° * ео 
Line. er oe Pe ет He Mie cent. Debenture stock wae ese ан. reer ur oe юа 
2 on, Ordin oe we ое oo ao оо cc . apo 925 252 “ө 
Ending |1901. 1900. decrease | 1901. | 1900. | se James's and Pall Мац Ordinary, 1014000 —--- e — 4 
———— — (| — — cent. Prell... ә со оо — o 
£ £ waite ora а а OS es 00 04 Q9 06.9 09 29020 0.200 09 о.о Si ee reru 
£ £ £. estmin ? Ordin со am as no es as ow mo ољ oo AE 5929090909099 ее 
Aberdeen Corp'rat'n|Feb.23 | 547| 461 + 86 25,850 22,448 | ^ xjeetrle Hallways — ^ ^" Tunn 5 ^ 198 
Birmingham Trams.| „ 23 4 (85 4,127 — 42 309533 — Central London, Ordinary cyl PER NORTE 10 . 99 
ipsae yid sid VE 13,1191, — — 2724 | — b Pref. Half-Shares .... d T2T0v0v0v0v6v6 6. a 
BlackpoolCorporatn.| Feb. 21 | 166] 133| + 33 |29 520 921,725 арар О ӨГТӨЙ ne en =e = m eo me oe oe oe 5 444 
Blackpool-Fleetwood| ,, 23 | 139] 143| — 4| 1,089 | 1'112 | Qtr and South London, Consolidated Ordinary b. оет a 
Bolton Corporation. „„ 24 1.2244 845 379 |21 418 | 5.771 —— 4 per cent. Debenture Stock — . ш... 100 С 116-120 
Bradford City Tram ,, 24 | 780| 372 + 408 | 5,903 | 2 702 5 per cent. Pref. Stock и oome oe cease e ee e am oe e ә — oed 
BristolTramways Co. 29 3.4622 615| + 814) — -| — ои » ТАН е e Se = : 
Carlisle Tr’mw'ye Сој „ 23| 103 — | — | 853) — | Waredocand Gite Ordinary v. . .. т Ш 
Central London Ry. „, 23 5,9410 — —  |48779| — Eleetrie Tramways.— 
Ci гота AR „ 21 2 048,115 + 933 |16 088 | 9,014 Blackpool and Fleetwood Tramroad .. -s a. = =s = ne ws =s ness v ic 1. 
О е " 1 ў { 2. 2 e Tramw ea %% „ „6 „ „6660 .9 € € ee Qe mo oo (P о о сз -2 IIT ео е 
Cor JJ! q / тете Е 91 
Dublin & Lucan E. R ,, 23 71] 56 + 15| 561 413 ——— per cent. Cm. Pf. 80,001-60,000 . . . ... 10 — lj? 
Dublin U. T., elec. care ,, 22 2 932 2.880 + 52 — — — 5 per cent. Perpetual Debenture Stock ..... 100 ш 193 
Dublin S. D. Electric 22| 64 613 + 28 2 e В, Ayres & Belgrano Tram., ''A"6 per cent. Cm. P£,1-40,000 Б 5-5 
Dundee Tram Co.. (., 20| 434 360 | — | — green cant Scl, Hel eese 10 фр. 
G OW Corporation b9 23 8,034 8,270 к 236 —À — oe Prov. e соооьоово оо 3 2 % «9956409055 uo ае 26 99 
Halifax Corporation) ,, 24 | 688| 566 + 122 35 736 28,112 | Kidderminster and t Lighting and Traction, Pref... 6 — 8-4 
Hudderefield Corp'n. , 23| 633) 614| + 18 |32 4640129 964 | New General Traction, Ordinary... ~... ss me +e m e m ++ ++ — 10 du 
Hull Corporat’n E. S. „F 23 |1 446 720 + 726 64 192 — Oldham, Aston, and Hyde Tramway, Ordinary - 10 .. 104-10 
Liverpool Corporat'n| ,, 16 |7,576/6 241| +1,335 |54 442 45 688 — cent, Cum. Ргеё, ............-... . ip it 
Liverpool Overhead! ,, 24 |1.420/1,36U + 60 11,757 |11,500 | Potteries Blectrio Traction, Ordinary, 26,667-40,000 ——— 10 .. 11$ 12 
Portemouth Corpn.. 23 506] — = a d ——— 5 per cent. Cum. Pref., 1-20,000 .................. 10 .. шп 
So. Hel T Т) рег cert, Debenture Stock ............... s... 100 .. 106-108 
Sbeffleld Corporation 7 24 |2 816 = Bt — zi N 8 5 8) 31 
Southampton Trame) ,, 21| 498| 394 + 174| — SEN 6 per cent. Cum. First Pref ....—........ 10 .. 14-14 
Southport Cor porat/p = т __ m 2 ur : per ор m сеооа раг. * 10 n" 
Swansea Tramwaya. | . 22| 381| 244 + 137 | 2766 | 1,784 | — © per cent. Deb; Stock, Red. ли e 


: === cent. Leb. Stock, Read. 100 .. 9497 
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LOWESTOFT ELECTRICITY WORKS. 
— — 


Mr. W. C. С. Hawtayne, M. I. I. E., is Dominion born, having as | commenced consulting practice in 1892, At the present time Mr. 
his birthplace Quebec. He was educated at Dover College, and | Hawtayne has a number of schemes in hand, though some, like 
subsequently at the School of Electrical Engineering and Finsbury | that of Lowestoft, are almost or quite complete. 


MR. W. C. C HAWTAYNB, ALDERMAN J. BECKETT, COUNCILLOR FRY, 
CONSULTING ENGINEER, LOWESTOFT. MAYOR OF LOWESTOFT. CHAIRMAN BLEOTRIC LIGHTING COMMITTEE. 


Technical College. His professional life commenced with the Mr. Gd. A. Bruce, AM. I. E. x., served an apprenticeship of 
United Telephone Company, he afterwards becoming district | 44 years at electrical and mechanical e . His Tirst 
engineer to the Northern District) Telephone Company. Subse- ! appointment was ab Newcastle, ab the Elswick Works of Sir 
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Feeding Points, Lowestoft, shown by Black Dots. 


uently he joined the staff of the London Electric Supply Corpora | W. G. Armstrong, Whitworth, and Co., Limited. He was then 
, and then went to Messra. Crompton and Co. at Chelmsford. | employed in the ordnance department and in the manufacturing 
In 1890 he joined the Brush Company, and after varied experience ' department in the construction of alternators, direct-current 


^ 
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machines, and motors. From this position he was EAD quen 
transferred to take charge of the ship-lightíng and power аб bot 

the Elswick and Walker shipyards. On leaving this сошраву he 
took up a more 5 as electrical engineer to Mesars. 
Harfield and Co., Limited, of London and Blaydon, and subse- 
quently left them to become assistant engineer to Mr. Hawtayne, 
and while with Mr. Hawtayne was closely connected with the 
work ab Lowestoft. From this connection he was deemed a most 


МВ. G. A. BRUCE, BLKOTRICAL ENGINEER, LOWBSTOFT. 


suitable mau to be given yoga of these works, and thus became 
the electrical engineer to the Corporation. 


Is there а good history of Lowestoft ? was the question 
put to а member of the Council by а stranger while dining 
together at The Royal "—common guests to a genial host. 
The reply was, Gellingwater's; new edition." This interest- 
ing little volume is now before us, but while it is great in 
interest, it fails just where most local histories fail, in that 
it does not trace the development of the “work” of the 


the question of electric lighting themselves, to obtain an 


order, and inaugurate the works formally opened last week. 
Maps two or three centuries old spell the name of the town 
Lestoff or Lestoffe and while Gellingwater calls the 
peninsula upon which the town stands Lothingland, 
Camden tells us that 300 years ago some called it Loving- 
land, and some more truly Luthingland. Of the town this 
author tells nothing, except in these words: “A little town 
hangs (as it were) over the sea." 
BUILDINGS. 

The site chosen for the central station is perhaps very 
suitable as regards position, but the subsoil is not good for 
foundations to carry heavy weights or moving machinery 
without artificial assistance. The situation is adjacent to 
the Norwich-road, upon what is known as Smith’s Marsh. 
Some experience had been obtained as regards the founda- 
tions from the building of the refuse destructor, the 
chimney shaft of which also serves as the shaft of the 
electricity works. Singular to say, а firm foundation was 
found for the shaft, while that of the works about to be 
described was of another character. 

The buildings were designed by Mr. A. E. Pridmore 
7 and erected by Messrs. Hawes and Co. (Norwich). 

hey consist of an engine-house 80ft. by 50 ft., a boiler-house 
the same length, but 8ft. wider, an accumulator-room, offices, 
workshops, stores, and lavatories. The accompanying plan 
will show the 5 adopted, and the photograph 
will give some idea of the station. It is bullt of red brick 
with stone facings. The ground below the engine-bouse 
was excavated to a depth of 4ft. and the whole concreted, 
the concrete being tied together with iron rails, and on this 
the machinery is erected. Three lines of 14in. bolts have 
been embedded in this concrete raft foundation, to which 
pon can be fixed for mounting additional machinery. 

he boiler-house is also provided with a concrete founda- 
tion over its whole extent. The engine-house is built in 
bays with brick piers supporting a gantry which carries a 
travelling crane. 

Crane.—The crane is by Carrick and Ritchie, of 
Edinburgh, is one of their standard eight-ton type, and 


Lowestoft Central Station, 


governing body, and it has no index. However, we gather 
from it that the charter of incorporation was officially 
received in September, 1885, that the sewerage of the town 
has been brought up to date, that street improvements 
have been made, and that the water and gas are in the 
hands of companies. Probably the latter fact, together 
with the attempts made by electrical companies to obtain 
possession of Lowestoft, spurred on the Council to take up 


constructed to carry a safe test load of 13 tons. The 
main carriage consists of two steel beams, fitted into cast- 
iron end carriages of a box section, These carriages are 
mounted on double-flanged rail wheels, fitted to steel axles 
running in double bearings. Travelling gear is fitted to 
both ends of the crane, so that it shall ran parallel along 
the rails. The crab has single and double purchase lifting 
gear, having a special quick lift for loads up to three tons. 
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The load is lifted by a steel-wire rope, and return block, 
and swivel hook, and the hook runs in ball bearings. 
Traversing gear is fitted to the crab of such power that 


BOILERS, ECONOMISER, Ero. 
Boilers.— This plant consists of four Babcock-Wilcox 
boilers, each having a total heating surface of 1, 700 square 
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Detais of Central Station, Lowestoft, 


two men can move it with the full load. All the motions | feet, set in two batteries of. two boilers each—one set 
are worked from the ground. All the shafts run in | being installed, the other being on order. Each boiler 
bearings fitted with covers, a very desirable object, so that | is composed of eight sections of tubes, each section 10 
any shaft сап be taken out for examination or did tubes e the bottom row of tubes so arranged as to 
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SECTION 
Details of Concrete, Lowestoft. 


without taking the crab to pieces, as in cheaper designs. | form a double-combustion chamber, constituting what is 
The span of the crane is 28%, Prin. j Es called the “Scotch furnace," for burning bituminous fuel. 

Shaft.—The chimney shaft is of red brick, 120ft. high, and | The tubes are Ain. diameter and 18ft. long, and there is 
8ft. internal diameter at the top, lined throughout with | one steam and water drum on each boiler 42in, in diameter 
firebrick. and 22ft. Tin. long. The boilers are constructed for a 
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daily working pressure of 200lb. per square inch. The]  Economiser, etc—A Green's high-pressure economiser is 
two boilers now being erected are fitted with steam super- | placed in the main flue leading to the chimney containing 
heaters. The fittings are of Messrs. Hopkinsons’ make. | 96 tubes, representing nearly 1,000 square feet of heating 
There are two feed pumps, each capable of supplying 1,500 | surface. 
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SECTION A В LOOKING TOWARDS ECONOMISER 


Plan and Sections of Machinery Arrangement, Lowestoft. 


gallons of water per hour—one being driven by steam, | А feed tank of 1,000 gallons capacity is provided, also a 
the other by а motor, which latter can be worked from | tank for а reserve of water having а eapacity of 7,000 
accumulators if necessary. gallons. 


SUPPLEMENT TO THE ELECTRICAL ENGINEER, MARCH 1, 1901. b 


ENGINES. prepared at one end for coupling direct to the dynamo 
The engines are of the Musgrave enclosed type, with | shaft. | | 


cylinders arranged side by side, provided with largo oil- | The crankshaft pedestals are cast with the foundation 
tight doors, specially designed to afford easy access to all| plate and fitted with bell metal steps lined with white 
the internal parts. The cylinders are mounted on the top ' anti-friction metal. Special care has been exercised in 
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Combined Sets, Lowestoft. 


of the standard, and are fitted with the firm’s improved | designing the lubrication arrangement of the engine, as 
iston valves, the high-pressure valve being controlled | this is a very important point in the satisfactory working 
by an automatic governor. The high and low pressure | of quick-speed engines. The asystsm the firm have 
cylinders are made in one casting with receiver cast on in | adopted is on the forced lubrication principle, and all the 
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the form of а belt. Separate liners are forced into the , working parta are lubricated by this system without moving 
cylinder barrels and valve chambers. Separate eccentrics озы he engines are fitted with all the usual fittings. 
are used for working the valves so that each valve can be | The engine for driving the 75-kw. generator has cylinders 
adjusted by its own eccentrie.. The crankshaft and cranks | 10in. and 16in. diameter, with 9in. stroke, and runs at 
are of Siemens steel forged in one piece, the. cranks being | 400 revolutions per minute; while the engine for drivin 
placed at right angles and balanced. The crankshaft is | the larger—150-kw.—generator has cylinders 14:Біп. an 
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23in., with 1lin. stroke, and runs at 330 revolutions per | ways into the borough, the dynamos have been designed for 


minute. either traction or lighting purposes. 
Dynamos, EXTENSIONS 
The dynamos are of the British Thomson-Houston Com- | In consequence of the manner in which the light has 


pany's make. Oneof the dynamosis capable of developing | been taken up, the outlook is very favourable, and, as is so 
150 kw. at 330 revolutions per minute, and the other 75 kw. | often the case, extensions of the first tentative estimate had 
at 400 revolutions. Esch set is also capable of giving an ! to be arranged before the completion of the first instalment. 
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emergency load of 25 per cent. in excess of the normal full | We have mentioned the extra boiler on order, besides which 
load for one hour without injury. This is à consideration, | Messrs. Browett, Lindley, and Co. have on order an enclosed 
for the peak of the load of an electric lighting station is of | high-speed self-lubricating two-crank vertical engine, having 
short duration, and may be often treated almost in the light cylinders 16in. and 26in., with 1lin. stroke, to run at 
of an emergency load, so that these machines can really do | 350 revolutions, driving a 250-kw. dynamo. The dynamo 
more than would appear possible at first sight. Owing to | is of the multipolar type, by the Lancashire Dynamo and 
the probability of the early introduction of electric tram. ! Motor Company. 
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ACCUMULATORS. work, and is constructed of enamelled slate, supported on 

Two batteries, manufactured by the Chloride Electrical | an iron frame, with a moulding round the sides, which is 
Storage Company, are installed, each consisting of 135 | the only woodwork. The dynamos, feeders, boosters, and 
celle, 45 of which are regulators. The normal discharge | batteries can all be connected by a plug board having three 


Switchboard, Lowestoft 


rate is 100 amperes for four hours, and in case of emergency | bus bars at the back. The centre panel of the board is 
the cells can be discharged at the rate of 270 amperes for | that connected with the middle wire of feeders. The 
one hour. The containing boxes are of glass, each contain- | centre panel contains the cell-regulating switches, also the 
ing 12 positive plates and 13 negative plates, which are | throw-over switch, by means of which the cells, after being 
suspended in the boxes on glass bangers. The cells are | plugged on, are thrown on to the bus bars direct. Two 
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Street Work, Lowestoft. 


supported on the usual pitch-pine trays and glass oil | throw-over switches are provided for the boosters No. 1 
insulators, and are arranged in three tiers. The stands | and No. 2, the fields of the same being excited off 
consist of pitch-pine bearers mounted on cast-iron frames. the bus bars. There is also the double-pole кагыз 
SWITCHBOARD. switch for the balancers and the field rheostata o 

The switchboard is of the usual type for low-tension | the latter and of the booster on this panel The 
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board allows of six feeders being connected, four of | triple-concentric to London-road North; No. 8 feeder, 
which are in use, also the station circuit. Instruments and] ‘4 square inch concentric to High- street; No. 3 feeder, 
cut-outs are also provided for three machines, two only ! ‘25, 25, and ‘25 square; inch, triple-concentric to Royal 


Btreet Work, Lowestoft. 


being in use at present. Arrangements have also been | Plain on Southside; No, 4 feeder, ‘25 square inch 
made that any one feeder can be boosted up separately. | concentric to London-road South. With each feeder is 
The switchboard was manufactured by Messrs. Laurence | laid a three-core 7/ armoured pilot cable to indicate 
and, Scott, of Norwich. the voltage of each feeding point at the station. 
wen | The distributors consist of t single -"conductor 

|Marws, FEEDERS, DISTRIBUTORS, ETC. ,,.,77"" | cables of vnleanised bitumen insulation, laid in wooden 

The whole of the mains cable was supplied and laid by ! troughs, and filled up with refined bitumen. 1 The size 


Street Work, Lowestoft. 


cable used is 125, 062, 125, but a few of the extensions 
are 062, 055, 062. 
(Continued on page 294.) 


Messrs. Callender. The feeders consist of four armoured 
cables laid direct in ground, and run to the following 
feeding pointe: No. 1 feeder, 3, 3, and ‘3 square inch 
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NOTES. 


The Yuken Telegraphs.—It is reported that the 
two parties engaged on the building of the Yukon tele- 
graph line from Quesnelle, B.C., to Telegraph Creek have 
failed to make connections. The line was being built from 
the northern and southern ends simultanously, and it is 
asserted that the work of construction has overlapped and 
the two ends are in different valleys with two ranges of 
mountains between. It is thought that one of ile sections 
will have to be abandoned. 


An English Precedent.—Ono outcome of the visit of 
the American Institute of Electrical Engineers to this 
country last year is that the council of that institute have now 
decided to follow the English institution's example in holding 
a conversazione. We understand that if this should prove a 
success it is likely to become ‘an annual affair. This first 
conversazione is to be held in April, and while it will be 
largely social in character, a special feature is being made 
of electrical apparatus and inventions, which will be accom- 
panied by extensive experiments, A large number of 
prominent men in the States have already promised the 
loan of apparatus, and as Mr. W. J. Hammer has that 
part of the programme in hand its success is assured. 


Electricity.—A lecture on this all- -Important subject 
was delivered before the Harrogate Naturalist Society at 
the end of last month. We do not give the lecturer's 
name, because one cannot be sure how far the local 
reporter is responsible for the details of the lecture 
before us. For instance, а statement that “a novel 
feature of the evening was the brilliant light of the 
carbon arc lamp” is hardly one we should expect at 
the present day, even if the lecturer did supply his 
audience with a full description of the mechanism and 
principle on which such lamps work. When, however, 
the reporter goes on to state that “the working of electric 
belts" was demonstrated, we begin to wonder whether the 
lecturer was altogether free from biame. Perhaps he 
explained to his audience the way in which the public had 
been worked by unscrupulous adventurers who have used 
electric belts as gold extractors. 


Electric Fire-Ingines.— With the introduction of 
electric traction in our large towns, we see no reason why 
more use should not be made of electrically-driven pumps 
for extinguishing fires. The steam fire-engines are limited 
in power, whereas an electrically-driven pump, taking its 
supply from the tramway wires, could be made to give any 
desired output. It could also be got to any point on the 
main routes of a town remarkably quickly when once an 
arrangement for hastening the ordinary traffic on the lines 
has been made. We notice that in one town in America 
a modification of the above proposal has been carried out, 
In this case a platform on the tramway lines is used to 
convey а steam-driven fire-engine up to a point near the 
outbreak. The firemen in charge of the engine thus 
have a basis of supply, as the platform, besides containing 
the engine, would have a large amount of the stores which 
are usually forwarded to a fire in auxiliary fire-cars. 


“The Nlectrical Bulletin."—Messrs. Mather and 
Platt, Limited, have just brought out the first number of 
an eight-page periodical, entitled the Electrical. Bulletin. 
As pointed out in the introductory remarks, the Bulletin 
will serve to set forth some of the examples of electrical 
work selected from the practice carried on from the Salford 
Ironworks. Farther, it is intended to describe and illustrate 
new applications of electricity, and with the object of 
showing the development of new features, examples of 
public supply plants will be given from time to time, In 
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the number before us we notice that reference is made to 
the development of electric generators for public supply 
works. An illustrated description of the large multipolar 
continuous-current dynamos which are being constructed 
for the Salford Corporation occupies the first pages of the 
Bulletin, which also contains a description of an electrically- 
driven pump. An article on a new form of electrical 
conveyor completes the interesting issue. 

Head-Lights.— We gather that a serious accident 
recently occurred on an interurban line in America owing 
to the fact that the head and tail lights on the electric cars 
were supplied from the ordinary circuits. In this instance 
the current to the line was interrupted, and the cars 
were coasting down an incline in order to got as far on 
their journey as they could in spite of the interruption in 
the power supply. The first car had got down the incline, 
and was waiting at the bottom, when the second car ran 
into it in the dark. A considerable number of passengers 
were injured in consequence of the collision. It must be 
remembered that these interurban lines in the States are 
run more like railways than tramways, and at considerable 
apeed. It therefore becomes most important that an inde- 
pendent system of light for the lamps fixed in front and 
rear of the car should be adopted. In the case of tramways 
in British towns, where the speeds are moderate and the 
streets are lighted, the need for such an independent system 
of signalling lamps is not so important. 

Insulators.— We notice in the Scientific American a 


new Insulator which has been devised by Mr. H. W. 


Woolbert, of Pittsburg, Pa., with the idea of rendering 
the insulator more durable. In the ordinary earthenware 
and porcelain insulator a sharp blow will cause the 
insulating material to fly to pieces, and then the wire 
falls down on to the cross-arm. Mr. Woolbert, in order 
to avoid this, has introduced a glass insulator in which 
wire is embedded much after the same way as sheet 
glass is often strengthened by the insertion of an iron 
wire netting. The forms of the insulators are not quite 
the same as those usually employed, as the glass is 
moulded to form recesses which support the wire without 
any binding. The claim of the inventor is that when 
the glass is broken the iron wire insertion still keeps the 
parts together, and prevents the wire from dropping on 
to the ground or on to the cross-arm. The insulation 
would without doubt be less than when the insulator was 
unbroken, but it would be considerably more than what 
would be the case if the wire were to fall. 


Aluminium Cables.—The jointing of aluminium csbles 


continues to be a somewhat vexed question, and although 


a number of solutions have been devised which are said to 
enable a good joint to be made between lengths of such 
cable, there is little evidence as to the durability of the 
joints so made. It will be remembered that at the Institu- 
tion of Electrical Engineers, a short while ago, one speaker 
pointed out that any soldering on to aluminium had up to 
the present been defective, owing to the alloy which was 
formed at the surface of the aluminium, and which was 
unstable. The most recent suggestion we have seen on 


‘| this question is that by Mr. W. C. Heraeus, of Hanau-on- 


the-Main. This gentleman, who has had considerable expe- 
rience in working with aluminium, suggests that the wire 


should be welded together, and he claims to have succeeded 


in obtaining good joints by such a welding process as before 
has only been used in the case of iron. Apart from this 
solution, most of the joints between aluminium conductors 
which are employed at the present day rely for their 
mechanical strength on the twisting of the wires. A solder 
is only employed in filling up the interstices of the joint, 
and is not relied upon to give any mechanical strength. 
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Cenduit Tramways.—An ordinary meeting of the 
Institution of Mechanical Engineers will be held on Friday 
evening, the 16th inst., when a paper of more than ordinary 
interest will be read and discussion invited. ‘ Combined 
Trolley and Conduit Tramway Systems Is the title, and 
Mr. A. M. Connett the author of the paper, which deals 
with a subject of particular interest to electrical engineers 
just now when the overhead system of electric traction is 
being so generally criticised. From the syllabus of the 
paper it appears that reference is made to three methods 
of “mixed” eleotrie traction—trolley and accumulators, 
trolley and surface contact, and trolley and open-slot conduit. 
The general type of conduit, side-alot and centre-alot con- 
struction, roubles caused by slot switches and side-slot 
construction, the mechanical and electrical details to be 
considered in the construction of a conduit, are among the 
interesting points dealt with. The author then goes on to 
give information as to the durability and mode of fastening 
insulators, the precautions to be taken against switch 
aecidenta, ete. Devices for raising, lowering, and allowing 
lwteral movement of the plough are described, and the 
author concludes by giving estimates of the cost of these 
conduits. An instructive discussion is expected. 


Electric Train-Lighting.—Tho Great Central Rail- 
way Company has recently had one of its dining cars 
equipped with electric light on a system which Mesers. 
Vickers Sons, апа Maxim аге introducing into this 
country, The equipment consists of a small dynamo 
which is driven from the car axle, and also a battery 
of accumulators which are charged by the dynamo when 
the speed of the train is more than about 15 miles per 
hour. The chief interest centres round the means by 
which the voltage on the dynamo is kept constant in spite 
of variations of speed, as there are no means provided for 
keeping the speed of the dynamo constant. The regula- 
tion of voltage is effected by means of resistance in the 
field circuit of the dynamo, and this resistance is varied by 
means of а small motor actuated by a relay. One of the 
earliest forms of train-lighting in this country was arranged 
on the same principle, but has not survived the test of time. 
With the improvement, however, in the design of dynamos, 
the objection which formerly existed to running machines 
with their full current output and а weak field has to a 
certain extent been done away with. In the case in 
question, also, the accumulators render the dynamo more 
stable when working under these somewhat trying con- 
ditions. Sixteen accumulators are used in each coach, and 
a sufficient number of incandescent lampa is provided in 
the cars to give a most brilliant effect. We also gather 
that the apparatus required for a single coach weighs 
complete about 1,000\b. 


Graphite-Carbon Resistances.—In an illustrated 
article contributed to the LElektrotechnische Zeitschrift, Mr. 
F. R. Dietze describes in detail the construction of a type 
of atarting switch which since its introduction by а German 
firm some two years ago has been largely adopted with 
satisfactory results. A mixture of graphite and carbon 
is used in this switch as a resistance, whereby exceedingly 
fine graduation is obtained, in virtue of which the apparatus 
is claimed to be especially suitable for elevator and crane 
installations, where the motors must necessarily be started 
up on load and frequently switched in and out of circuit, 
It is well known that the gradual and uniform withdrawal 
of resistance from the motor circuit obtained with a very 
finely graduated controller tends to minimise the sparking 
and wear at the commutator. The ingenious manner of 
employing graphite in the form of a powder as a variable 
resistance is fully described. It may be mentioned that 
the switch contact passes through the powdered graphite. 


The variation, it is claimed, is effected as gradually and 
uniformly as with a liquid resistance; while the 
material is not liable, as in the case of a liquid, to either 
evaporation or decomposition. By adding a larger or 
smaller proportion of carbon with the graphite, the same 
apparatus may be adapted to any working pressure between 
65 and 600 volts. The author suggests, in conclusion, that 
in virtue of its incombustibility and other desirable 
qualities as a variable resistance, graphite admixed with 
carbon may find further useful applications for switch gears. 


Speed Regulation.—A good many inventors werking 
on the question of the regulation of speed of electric motors 
have tried to reach the desired result by altering the 
position of the field magnets with respect to the armature. 
This method of weakening the field in order to increase the 
speed ів, however, mechanically cumbersome, and does not 
compare favourably in consequence with the ordinary method 
of inserting resistances in the shunt circult. We notice 
that Mr. F. A. Johnson, of Binghamton, New York, has 
again attempted the problem of moving the field. In his 
case, however, the arrangements are somewhat novel to any 
we have seen before. In the illustrations now before us; 
which appear in the Electrical Review of New York, he 
shows a two-pole enclosed type of motor, in which the 
upper pole alone is wound with exciting coils. The core 
of this pole is made hollow except just at the end whera 
it embraces the armature. In the cylindrical space inside 
the pole a core of wrought iron is placed, and the position 
of this internal core is altered by means of a hand-wheel 
acting as a nut on a vertical screw. The inventor claims 
that by means of the hollow shell, the strength of the 
magnetic flux at the pole-tips is kept the same even when 
the internal core is drawn right back. This would hardly 
seem to be rigidly accurate, but It would apply much more 
than in the case when the whole magnet is withdrawn. 
The extra cost of making the hollow magnet of the 
mechanical gear for drawing back the internal core would 
seem to us to debar the machine from commercial use. It 
must be remembered, in connection with such machines, that 
the percentage change of speed obtained by wichdrawing the 
pole does not exceed that which can be got by inserting 
resistances in the field-magnet circuit. 


The Institution Discussions.—The discussions at 
the Institution of Electrical Engineers are being much 
improved by the efforts of the President to restrict each 
speaker to 10 minutes. We quite agree with him in his 
remarks last week to the effect that any speaker who 
prepares his remarks beforehand can easily give his argu- 
ments and eonclusions within that time. One point, 
however, in which there is room for improvement is in 
the selection of speakers. On every occasion this session 
there has been a superabundance of members who have 
wished to take part in the discussion, and, in consequence, 
only those who have sent in their names and are called 
upon by the President get an opportunity of expressing 
their views before the meeting. As is remarked at the 
conclusion of each debate, others who have not been 
called upon have the Journal of the Institution at their 
disposal fer airing their views on the subject. It is very 
important that the speeches for and against the proposals 
in discussion should be somewhat equally divided. Taking 
as an example the discussion of the last two weeks on Mr. 
Madgen's paper, it could not but be noticed that the one 
side had the most of the opportunities. This is apt to 
give a false impression as to the feelings of the Institution. 
There were in all only two speakers who strongly combated 
the general conclusions of Mr. Madgen’s paper, and neither 
of these was a municipal engineer of the class from which 
the opposition of the Power Bills із brought. We do not 
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know ff these municipal engineers offered to speak, but 
there were a number present in the room, and we think it 
would be much more conducive to the general interest of 
the Institution if they had expressed their views in public 
inatead of confining their opposition to the parliamentary 
proceedings. As it was, half of the speakers at the dis- 
cussion were financially interested either as engineers or as 
promoters of power schemes. 


The Yorkshire Power Bills.—Tho promoters of the 
two rival power schemes for Yorkshire have recently been 
interviewed by various chambers of commerce in the towns 
affected. Much information respecting these Bills and 
their respective claims for support was olicited by the 
Halifax Incorporated Chamber of Commerce on Wednesday 
week. From a report of the proceedings we gather that in 
the ease of the South Yorkshire Electric Power Bill the 
promoters propose to leave themselves entirely in the 
hands of the various corporations respecting supply in 
municipal districts. In this they would follow the pre- 
cedent of the Power Bills which passed into law last year. 
The rival Bill, which is called the Yorkshire Electric Power 
ВШ, evidently is to contain а clause which will protect 
manufacturers in such municipal areas. We gather from 
remarks which the engineer to the scheme made in answer 
to the town clerk of Halifax, that in the event of any 
corporation not supplying power to large consumers at as 
. Cheap a rate as the power company would be able to do, 
16 is to be open to the Board of Trade to give the company 
the right to supply such a consumer. This reference to the 
Board of Trade seems to us to be a most reasonable sugges- 
tion, as it can only be made in the event of a corporatiun 
not supplying power consumers at a low rate. It will be 
obvious that the Board of Trade would be quite able to 
prevent any undue competition which aims at obtaining 
consumers with attractive rates with an idea that these rates 
could afterwards be increased. In the meanwhile, however, 
the corporations do not favour the reference to the Board 
of Trade, and prefer instead to be quite independent, This 
they are not at the present time, and we trust they never 
will be. The action of Parliament last year in nearly 
granting a company powers to make good the neglect 
which the Corporation of Dublin had shown in electric 
lighting matters was a salutary warning to others. 


Exhibition Lighting.—In the American Electrical 
Review for Feb. 16 Mr. Henry Rustin has a good article 
on the subject of the electric lighting of exhibitions, in 
which he points out that а more pleasing illumination can 
be accomplished, both as to evenness of distribution of light 
and decorative effect, by dividing the individual lights into 
эд many units as possible and still keeping the points of 
light proportionate in size to the objects to be decorated 
with light. Referring to the laying-out of the lighting 
features of the Pan-American Exposition, Mr. Rustin says 
the authorities selected the incandescent lamp as the 
illuminant, and established the unit as 8-c.p. and 16-¢.p. 
lamps. The author warns us, however, that it must not 
be inferred from this that a good illumination could not 
have been effected if acetylene, illuminating gas, or arc 
lights had been selected to serve the same ond. It is 
certain, however, that the best 1 esults cannot be obtained 
by entering these several illuminants in competition with 
each other in decorative lighting The chief advantage 
which the incandescent light has in an exposition is that it 
can be burned in any position and almost under any con- 
ditions. Again, it is easily made a part of any sculptural, 
architectural, floral, or even water effect. In decora- 
tion work the incandescent light is specially favoured. 
The arrangements for lighting the Pan-American Exposition 
are such that it will be possible to reach a gradual increase 


of lighting leading toward the stately electric tower at the 
base of the T-shaped courts, and which is to be the climax 
of the fountain and electrical display at night. The number 
of lights and the quantity of light will exceed that of any 
other equal area ever artificially illuminated, and it will be 
evenly distributed. Beautiful spectacular effects will be 
produced by the many combinations of light and water, 
while an impressive scene will be the electric tower basin, 
which is to be the stage of the display of a combination of 
1,500,000 gallons of water per hour in fountains with the 
light of 100 large-sized searchlighta. 


Chicago Trams.—A commission appointed by the 
Chicago City Council to look into the whole question of 
what are termed street railways in America, has now issued 
its report. An abstract of this report is given in the 
Street Railway Review for February, and complaints are 
made in an editorial notice on the recommendations of the 
committee. One of these recommendations is that in all 
future franchises granted by the city of Chicago the repur- 
chase clause of the British Tramway Act of 1870 shall be 
inserted. The editor points out that this repurchase clause, 
which enables the tramways or street railways to be taken 
over at the end of a period of 21 years at the then value, 
has proved disastrous to the tramway enterprises of Great 
Britain. The introduction of a similar clause in the 
new franchises is thus strongly deprecated by the editor. 
With this we agree, but we do think that there are other 
points in the report which show that the commissioners 
have avoided the issues which they should have been able 
to solve. Amongst these is the question of the fares to be 
pald by the public, and the annual charges to be enforced 
on the street railway owners on behalf oi the town. We 
gather from the clause dealing with this that the commis- 
sioners could not decide as to whether they could insist on 
a low fare being given to the public, or on a comparatively 
high rent being paid by the new concessionaires to the 
City Council. Another point which may give rise to con- 
siderable trouble is that of the referendum which it is 
suggested should be given to the mass of the people. In 
other words, when any concession is to be given it should 
be referred to the vote of the ratepayers before being 
confirmed. This seems to us to be an exceedingly cumber- 
some way of doing business. Another point in the report 
deals with the labour question, and suggests that the 
companies should be forced to arbitrate in the event of 
labour disputes. It seems to us that such an arbitration 
would only be binding on the employers of labour and not 
on the men employed. As this is so, the ordinary pro- 
cedure in labour disputes should be allowed to stand. 


An Electrically Oporated Bridge.—Mr. H. G. 
Tyrrell describes in the Electrical World a new bridge 
across the Connecticut River at Middletown. The whole 
bridge is some 1,300ft. long, and consists of four fixed 
spans and one movable span of 450ft. This revolving 
span provides two clear waterways, each 200ft. wide. The 
swing portion of the bridge is operated by three 25-h.p. 
electric motors of the railway type, one of which turns the 
span, while the other two are in use in connection with the 
blocking up of the ends. For this work à much smaller 
motor would have done, but the engineer, Mr. Tyrrell, 
considered it well to keep all the motors of the one size. 
There is also a duplicate set of turning machinery, which 
can be applied at will to assist the first motor in case 
of unbalanced wind pressure or а breakdown in the 
first driving machinery. These two motors аге 
worked independently. The power to operate the bridge 
is taken from the street mains at Middletown through a 
cable laid from the river bed, and brought up at the central 
pier. It was originally intended that the gates at the end 


828 


THE ELECTRICAL ENGINEER, MARCH 8, 1901. 


of the fixed spans should be worked electrically from the 
operating house, and the full design of the requisite gear 
was prepared. Up to the present, however, this has not 
been installed. The two motors which are used to block 
up the ends of the bridge work on to а pair of toggles at 
each corner. These are drawn together by two bronze nuts 
working а right and left hand screw, which is turned by 
bevel gearing from the motor. To prevent these nuts from 
jamming, there are electric signals arranged to tell the 
operator when to switch off the current. The arrange- 
ments are such that a lifting force of 50 tons is applied to the 
bridge and over a space of 1{1п. in 10 seconds. To open the 
bridge requires half a minute on an ordinary day, and the 
revolving part is во aceurately balanced that in calm weather 
oniy 5 h.p. is required to turn it. Electric tramway lines 
are laid across the bridge, the joint at the revolving section 
being made by an ordinary split rail, which can be adjasted 
with the seasons in order to minimise the jar from the 
changing temperature. 

Electric Cranes.—An interesting review of the pro- 
gress made during the past five or six yearsin the con- 
struction of electric cranes is contributed by Alfred Kolben 
to the Elektretechnische Zeitschrift, He points out how it 
was first sought to adapt the electromotor to the pecu- 
liarities of early types of transmission gears, the single- 
motor crane marking the period of transition from the 
old system to the new. But this practice did not always 
yleld satisfactory results. Sometimes the rope pulleys of 
old cranes were substituted by belt pulleys driven by 
electromotors, after the winding gears, square shafts, and 
auxiliary apparatus previously in use had become worn 
out and consequently unserviceable. But manufacturers 
at first showed little disposition to discard designs which 
had been evolved from much thought and experience; 
hence it was only natural that the most clumsy and dispens- 
able portion of the early type of overhead traveller— i e., the 
rope transmission—should be the first to concede its place 
to the electromotor. Gradually, however, manufacturers 
began to adapt their designs tothe conditions of electric 
driving, and to-day there is no doubt but that the epoch 
of the single-motor crane is near its end. A decided 
majority of modern cranes are so constructed that each of 
the principal movements is accomplished by a special motor. 
The endeavour to dispense with transmission gear between 
motor and machine constitutes to-day a recognised principle 
of construction. Quick-movement gears are now constructed 
in order that they may be coupled direct with the electro- 
motors, while for a like reason the motors are designed for 
slow speeds. Apart from the faet that a large number 
of workshops, foundry depdts, ete., cannot find constant 
employment for their cranes, the use of several motors 
. offers the important advantages common to easy and fine 
control of speed, in addition to which the automatic 
braking effects which can be obtained with series-wound 
continuous-current motors are very valuable. In cranes 
designed for extra high speeds, such as are employed, for 
instance, in steelworks and foundries, multi-motor cranes 
come almost exclusively into consideration. The article 
goes on to describe the constructional features of some 
typical cranes of modern design, which might be studied 
with advantage by those interested especially in crane work. 

Electric Tramways and Railways.—Mr. R. W. 
Hogarth delivered a lecture before the East of Scotland 
Engineering Society last week on “ Electricity as a Motive 
Power for Railways.” In this lecture he also gave some 
data respecting the electric tramways and light railways 
of this country. Thus he stated that at the end of 1900 
some 52 electrica] tramways and light railways were in 
operation, representing about 600 miles of route and much 


more in track, while 25 undertakings with over 300 miles 
of route were authorised or under construction. The 
capital invested by British electric traction companies had 
risen from 8} millions sterling in 1897 to 19} millions in 
1899, and over 26 millions in 1900. Eleven municipalities 
had in 1899 expended some £1,170,000, and this increased 
in 1900 to 18 munieipallties, with an expenditure of some 
£2,750,000 ; thus the expenditure more than doubled itself 
within 19 months time. As an illustration of a line using 
electric locomotives, a brief description of the Central 
London Railway was given, and it was suggested that had 
a multiple-unit system been adopted the overcrowding now 
experienced on this line in the mornings and late afternoons 
might have been obviated by increased service, which for the 
moment is not possible, since 2} minutes are required to change 
the locomotives at the terminals of the line. The lecturer 
then discussed the reasons which led him to the conclusion 
that the electric locomotive had no future, and showed that 
the multiple-unit system on the broad lines of flexibility of 
operation, safety, economy, and improved service was the 
system which must necessarily displace the locomotive for 
passenger lines at least. Some interesting data regarding 
train acceleration were next glven, and the lecturer advo- 
coated the use of polyphase high-tension currents for trans- 
mission on the longer lines, with continuous-current distri- 
bution from sub-stations. He did not think that direct 
working with three-phase currenta (which involved the use 
of double trolleys) would come into general practice in this 
country. For railway work the overhead trolley line would 
be as far as practicable superseded by the third rail fixed 
alongside the track rails. It was premature just yet to talk 
of electrically operating main-line railways until further 
data were forthcoming regarding the actual results obtained 
on the shorter lines. 


Residual Maguetism.—In an article contributed to 
the columns of a foreign contemporary Mr. Paul Holitscher 
considers the phenomena relating to the residual magnetism 
in one and the same iron ellipsoid after it had been reduced 
to ite original state of magnetisation by thorough and 
controllable demagnetisation. The ellipsoid was com- 
posed of Jara iron, the respective lengths of ite semi-axes 
being 18cm. and 0'144cm. A magnetometer was 
employed to determine the magnetic moment. In 
the first place, the influence of the duration of the 
magnetisation on the residual magnetic moment was deter- 
mined. The fact was disclosed that for increasing periods 
of magnetisation the residual moment, M,, increased at 
first, but after a certain period the “ period of saturation ' 
reached a certain limit, at which it remained constant. 
This time required for saturation increases with the 
strength of the magnetising force, its maximum limit 
corresponding to that strength of field for which M, is a 
constant value. This fact pointed to the necessity of continu- 
ing all magnetisation processes in the further course of the 
experiments for the period of maximum saturation, which 
was found to be 2 minutes 50 seconds. These experiments 
related to the Influence of the number of the successive 
impulses and the method of magnetisatlon on the residual 
moment. By magnetising uniformly in one direction the 
residual moment continues to increase with the number of 
the successive impulses. The increase is at a quick rate 
during the initial impulses and afterwards slow, but, 
contrary to the generally accepted idea, doos not attain the 
maximum with a small number of impulses, since even 
after a succession of 20 impulses a further succession of 
100 impulses causes an additional increase of M. When 
magnetising both ways M, is independent of the number 
of the impulses. Similarly M, is independent of the dura- 
tion of the magnetization, but not of the demagnetisation. 
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И the latter takes places suddenly, M, is invariably of less 
value than if it is effected gradually. The gradual demag- 
netisation need not, however, be uniformly continued, 
though no steps greater than 3 per cent. should be thade. 
That for magnetisation uniformly in one direction the 
residual magnetic moment becomes greater in proportion 
to the number of the successive impulses was confirmed for 
each magnetising current, but the ability to increase the 
M, produced by the first impulse by frequent repetition 
varies greatly for different magnetialng forces. 


A Premising Discovery.—In the course of an article 
containing numerous graphic illustrations and tables, Mir. 
Ewald Rash describes in the Elekiroiechnische Zeitschrift a 
new method of produeing electric light. This method, it 
appears, consists in establishing an arc between two elec- 
trodes of some fire-resisting substance, such as magnesia, 
lime, oxide of thorium, oxide of zirconium, ete., the arc so 
produced representing, in virtue of physical qualities differ- 
ing essentially from those of the carbon are, an extremely 
economical source of light. Experiments have shown that 
such incombustible electrodes of low conductivity will form 
excellent arcs, provided they are first of all rendered 
sufficiently conductive by the application of heat from 
some external source. It is suggested that in arc lamps 
this preliminary heating might be effected in a simple 
manner by means of an auxiliary arc of the ordinary 
carbon type. The watt density at the ineandescod ends 
of the arc formed between the fixed electrolytes is shown 
by the results of the experimenta to be very great 
(50 to 40 watts per square millimétre and above). 
Moreover, the temperature of the arc is probably the 
highest which it is possible to obtain with substances at our 
disposal. It corresponds to the exceedingly high vapouris- 
ing and melting temperatures of the stable electrolytes in 
question. For this reason, alone, it is obvious that the 
economy obtained must be higher than in the case of any 
system of lighting hitherto in vogae. The experiments 
fully confirmed this view. It also appears that the desire 
for a selective abnormal emission of light їв, in the case of 
this new system of lighting, for the first time fully realised. 
Hence the production of a light with a spectrum having 
few invisible ultra-red rays, but, on the other hand, a great 
preponderance of effective yellow and green rays has been 
solved. The laboratory experiments embraced the manu- 
facture and testing of electrodes having diameters up to 
5mm., all tests having, perforce, to be conducted with 
alternating currente. It is probable, as in the case of the 
carbon arc, that greater efficiency would be obtained with 
eontinuous currents and larger electrodes. However, 
the experiments proved that even with alternating 
currents the useful light yielded by the electrolyte 
arc is greater than can be obtained with any other 
known system of artificial lighting. Both electrodes 
of 26mm. and 5:0mm. diameter, yielding an equivalent 
of from 600 to 1,000 candles, showed an efficiency of 
from three to foür candles per watt. The actual observed 
consumption, ín fact, for these sizes amounted to from 
0:25 to 0'3 watt per effective candle, which is equivalent 
to mere than double the economy obtained with the con- 
tinuous-eurrent carbon arc. It was alvo proved possible to 
construct highly economical lamps of the electrolyte type 
for «mall powers, say 100 c.p. In other words, the above 
figures mean that the new light (even when а relatively 
high price has to be paid for current) may be produced at 
a much cheaper rate per effective candle-power than incan- 
descent gaslight. It is claimed as an additional advantage 
that the electrodes for the пе light, being incombustible, will 
have а much longer life than carbon electrodes, and, more- 
over, require to be only of very small diameter, besides 


being cheap to manufacture. To quote particular emperi- 
ments with electrodes Бшш. in diameter and a current of 
6'3 amperes, it was found that a voltage of from 36 to 45:5 
was required, while the candle-power varied from 700 up 
to 1,000. The variation in the candle-power does not seem 
to correspond to variations in the voltage, from which we 
presume that the light was not absolutely steady. This 
new proposal opens oft a wide field for speculation and 
experiment, while the sucoess of Mr. Rash seems to 
warrant hopes for the commercial outcome of his wen- 
tion. Naturally, the experimental details arè not given 
in éxtenso at this early stage. 

False Spectra.—Mr. Theodore Lyman contributes to 
the January number of the Physical Review the токи of 
his experiments on false spectra which can be obtained from 
the Rowland concave grating. To give the gentleman's 
conclusions first, he finds from experimental evidence that 
(1) the first spectrum produced from the Rowland concave 
grating is not pure, but is complicated not only by under- 
lying spectra of higher order, but by the presence of a 
number of spectra of lower dispersion than the chiof 
spectrum ; (2) the number and dispersion of these false 
spectra obey no simple law; (3) the number, dispersion, 
and clearness of these spectra differ with different gratings ; 
(4) the lines due to the false spectra are most clearly 
visible in the extreme ultra-violet owing to the absence of 
strong real lines, and are so pronounced as to screen 
the feeble real line that may occur in this region. 
In explanation of these conclusions, the author states that 
16 seems probable that in developing the theory of the 
grating some assumptions have been made which are not 
according to fact. It is in the error of such assumptions 
that we must seek the solution of the problem. It is 
generally assumed in treating the grating that the lines 
of the ruling are of equal width, and are separated by 
equal spaces. In the very nature of things it is evident 
that this cannot be the case, in view of the very minute 
distances involved and the almost inconceivable rigidity 
of the ruling engine which wonld be necessary. These 
variations, slight in absolute amount, may be a consider- 
able fraction of the distance from line to line. It is clear, 
moreover, on experimental as well as on the theoretical 
ground, that these variations are not local, but extend over 
the whole surface of the grating. It appears, then, that 
the departure from equal spacing assumed in the theory of 
the concave grating ís not the random departure which is 
next in theoretical simplicity, but a more or less systematic 
departure which has emphasised disproportionately certain 
of the subordinate maxima called for in the conventional 
theory. If the position of the false maxima occurred in the 
ratio 1: 2 : 3, or in any other simple ratio, the phenomena 
would invite an analytic discussion. As an experimental 
fact, however, our lines are not harmoniously placed with 
respect to the elit, nor are they arranged according to 
any discoverable system. Moreover, they are different in 
character and position when obtained by different gratings 
ruled by the same engine. It seems most likely that the 
phantom lines are due to a number of superposed first 
spectra of varying dispersions, and that these false spectra 
owe thelr existence in some manner to the variation in 
width and separation of the grating lines. The author also 
adds that gratings of large radius do not show the false 
lines with as much clearness as gratings of small radius. 
So feeble indeed are the false lines obtained with the 21ft. 
grating, that it is improbable that they would be noticeable 
in ordinary spectrum investigations. It is impossible, 
apparently, to predict the nature of the false spectra of 
one grating from the false spectra produced by another of 
the same ruling and radius, 
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and the section of the trolley wire which is falling to the 
ground. We notice in the diagram of connections that 
the pilot wires are shown to be placed overhead, but we 
should think it would be preferable for many reasons to 
place them underground, which although slightly more 
expensive, reduces the number of overhead wires which 
have to be protected from falling telephone and telegraph 
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THE QUIN PATENT SAFETY DEVICE FOR PRO- 
TECTING OVERHEAD TROLLEY WIRES. 


As an outcome of the Liverpool accident considerably 
more interest has been taken in this device, which for the 


t two years has been in use in connection with the 
Bla ] tramways for the protection of the public against 
any chance of receiving а 800-volt shock. Through the 
courtesy of Mr. Quin and the British Insulated Wire 
. Company, who have purehased the patent rights and are 
manufacturing the apparatus, we are able to give herewith 
some drawings of the apparatus, together with the diagram 
of connections. Thus Fig. 1 shows the switch pillar, in 
which four of these Quin automatic switches are placed in 
order to protect the four sections of trolley wire, which 
are connected up to the main feeder through the section 
box in question. The details of the switch gear on 
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Ета. 1.—The Quin Automatic Switch Pillar: 


each of the four nm are shown in Figs. 2 and 3, 
while Fig. 4 gives a diagram of the connections employed. 
The object of the device is twofold. The first and most 
original is that the trolley wires shall be instantly rendered 
dead in the event of a fracture occurring in any part of 
its length. The other object of the device in which there isnot 
so much novelty, is that the connection between the feeder 
‘bus bar and the trolley wire shall be interrupted in the 
event of an excess current passing through the same. To 
deal with the firat point, Mr. Qain introduces an overhead 
pilot wire between the switch pillar and the farther end 
of the section which has to be protected. This wire is 
brought back to a shunt coil on the switch, which, when 
energised, holds on the switch lever, which otherwise would 
fly off and break the circuit. In the event, then, of this 
pilot wire becoming dead, as would be the case if the 
trolley wire were interrupted in any part of its length, the 
shunt coil will lose its magnetism, and the switch will 
fly off and thus break the connection between the feeder 


condactors. In addition to the shunt coils on each switch, 
there is also a series coil through which the current from 
the feeder has to pass on ite way to the trolley wire. 
This acts on the switch much in the same way as all 
excess current cut-outs, and breaks the circuit when the 
current through it exceeds a certain predetermined limit. 
When earthed guard wires are placed 
wire as a means of protection the following alternatives 
eppiy. In the first case, if the telephone or tele 
f 


over the trolley 


ph wire in 


ing only makes connection with the earthed guard wire, 
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Id. 2.— Plan of the Quin Automatic Switch. 


there is no danger from electric shock to anyone in the street 
below, although there still remains the mechanical danger 
which arises from the falling wire. If, however, as is 
frequently the case, the initial strains in the wire which 
ів falling cause it to coll round both the earthed guard wire 
and the trolley wire, a short-circuit takes place, which causes 
the series coil of the automatic switch to act and break 
the circuit. At some recent experiments carried out at 
Blackpool it was proved toa large number of gentlemen 
that the Quin automatic device gave absolate protection 


against either a trolley wire breaking or against falling 


telephone wires. 


AN AUTOMATIC EARTHING DEVICE FOR TROLLEY 
WIRES. 


Having dus to the fatal accident which recently 
occurred in Liverpool under circumstances already fully 
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reported in these columns, we would call attention to an | very eimple construction, whieh may serve to protect 
article by Mr. R. Ulbricht which appeared in the Elektro- | simultaneously several points enl by telephone or 
technische Zeitschrift for May 7, 1896, An arrangement is | other wires. The arrangement is diagrammati shown 
xr in the accompanying sketch. Momentary contact between 
те а telephone wire, the trolley line, and one of the earthed 

wires is sufficient to complete the earth connection 
through a 5. This causes the automatic cut-out provided 
in the generating station for the protection of the line to 
act, while the short-circuit indicator will continue to indicate 
the disturbance until the earthing device in the proximity 
of the trouble has been reset. 

The arrangement has been largel adopted and was 
subjected to a severe test in Leipzig, where the falling 
wire was on the one side connected wi we sno to be 
exposed to danger and on the otherzdirect;withythe rails. 
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Diagram of Connections for the Ulbricht Barthing Device: 


Between the trolley wire and earth a voltmeter was inserted 

n to be ganged. "Tho automatic carthing deríoe, although of 

| to : e automatic evice, although o 

ош] sant construction, worked without a hitch. At 

ad fall of the telephone wire across the guards the volt- 

S moter uad rae | registered zero. The protection afforded 

ps WAS 80 өр at when а оз of ошу соз ohms resist- 

anee for а m um current of one- of an ampere was 

CCC inserted in the falling wire, it did not melt. In the last 

described therein for guarding against accidents due | test the falling wire fused the guard wires, which had been 

to the falling of telephone or other wires across trolley | previously weakened in many places by partial fusion, but 

lines. It banad on the principle of a momen- | the momentary contact sufficed to establish a dead 
tary connection between the trolley wire and earth | earth connection on the trolley wire. 


SUPPL IMENTARY 
RESISTANCE IN SERIES 
WITH SHUNT COILS 


4 


IIe. 4. — Diagram of Connections of the Quin Switch. 


causing a direct connection between the same, which | Ап additioual advantage claimed for the automatic 
remains until the apparatus is reset by one of the tramway | earthing device is that it enables the guard wires to be of 
officials. The efficiency of the system is largely dependent | relatively small diameter, since they have to carry but a 
on the employment of an automatic earthing device of | momentary current, and by suitable arrangement may be 
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made to do their duty even should a large fall of telephone 
wires cause them to break. Further, the automatic device 
may be tested daily as to its condition in a similar manner 
to that in which automatic cut-outs are tested, though in 
doing this contact between a and b must naturally be 


prevented. 
———————Á 


A SATISFACTORY TURBINE TEST. 


Our attention bas been directed to some very satisfactory 
results which were obtained as the ontcome of s test uader- 
taken to determine the efficiency of two newly-ergeted 
turbines. The turbines were corstructed by Mesars. 
Hemmer Bros., Limited, of Neidenfels. They are of what 
is known as the Francis reaction type, provided with the 
above-mentioned firm's patent turbine wheel, whereb 
uniform distribution of the water over the same is obtained. 
The test took place at Messrs. C. Dodero and Co.'s (the 
purchasers) paper mill at Coazze, near Turin, in Itaiy, 
under the direction of two engineers representing the 
eontractors and the purchasers. ; 

The contract was for two turbines, of the Francis 
Hemmer ” type, designed to pass 77 and 166 gallons of 
water per second respectively, with an actual fall of 32ft., 
& er fall of about 1816. to the lower water-level being 
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Method of Testing Turbine. 


utilised by means of suction pipes, which gives a total fall 
of about 50ft. It was stipulated that, in view of the 
rather awkward pipe arrangements and suction, an average 
efficlensy of 75 per cent. should be attained for a quantity 
of water varying from 100 to 80 per cent., and a maximum 
efficiency of 78 per cent. for three-fourths of the stipulated 
quantity of water, the larger turbine to develop 114 b.h.p. 
at 350 revolutions per minute under these conditions. 
The upper watercourse is 330 yards long and conducts 
the turbine water into a reservoir, which is guarded by 
means of а strainer, The pressure conduit, consisting of 
а roumd Monier pipe (cement with an iron skeleton), 
about 150ft. long, ending in two unions of 3lin. and 27in. 
internal diameter respectively, furnishes the turbine water 
for both turbines. he turbines have horizontal shafts, 
which are about 32ft. below the top water-level, whiist 
the remaining fall, about 18ft., is used by means of 
suction pipes. 

The test under notice was carried out on the large 
turbine, the turbine water exactly measured, and the 
apparatus used to ascertain the brake horse-power checked 
and minutely tested before use. The manner of conducting 
the test is shown in the accompanying illustration, which, 
however, it will be seen is not to scale. The results obtained 
showed 87 per cent. as the highest efficiency, whilst the 
average effüelency with a flow of water varying from 
166 gallons to about 80 gallons per second was 85 per cent. 
For the half flow of water alone 82 per cent. efficiency 


жа 


was found. The effective horse-power developed with a 
flow of 175 gallons per second was 118 b. h. p., which repre- 
sents a far better result than that guaranteed. The efficiency 
of the turbine witha flowof water of only 55 gallons per second 
(being one-third of the maximum amount), was 723 per cent. 
We believe that the results obtained in this test establish 
a record for the conditions given, a fact highly creditable 
to Messre. Hemmer Bros., Limited, as reflecting upon the 
good design and workmanship of their turbines. 

We are indebted for the above information to the firm’s 
London representatives, Messrs. J. Marx and Co., 155 to 
139, Finsbury-pavement, E.C., who, we understand, will be 
pleased to furnish further details and copies of the charta 
and schedules taken during the test to interested parties. 
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ELECTRICALLY-DRIVEN UNIVERSAL PORTABLE 
DRILLING MACHINE. 


This machine is designed with the special object of pro- 
viding a tool convenient for drilling operations, where the 
expense of carrying the tool to the work is less than that 
of carrying the work to the tool. The machine is entirely 
self-contained, having 
apparatus, except the electric leads. 


no connection with any outside 
It may readily be 


Eleoctrically-Driven Drilling Machine. | 


set up, and can be detached, moved, and started again 
with a minimum delay. The spindle is direct gear-driven 
from the motor shaft, thereby ensuring economy of power. 
The driving gear is of great strength, and the machine is 
capable of taking heavy cuts considering its size. The 
machine is so designed that holes may be drilled in any 
direction—horizontal, vertical, or at any angle—with equal 
facility. All the adjusting clamps may be loosened at the 
same time for the necessary adjustments without fear of 
any part being over-balanced. Holding down bolts are 
dispensed with, as it is able to grip any bed-plate or other 
convenient flat and smooth piece of iron. 

As will be seen from the illustrations, this machine con- 
sists of à main column fitted with & saddle, which carries 
a radial arm, on one end of which is mounted the drilling 
head with its spindle, and on the other end the driving 
motor. These parts are constructed to give three inde- 
pendent motions of the drill: (1) the saddle and all parts 
carried by it can be swivelled in a complete circle round 
the main column in a horizontal plane; (2) the radial 
arm can be swivelled in a complete circle in a vertical 
plane; (3) the radial arm, and with it the drill spindle, 
can be swivelled about its own axis through a complete 
circle in a plane perpendicular to the arm. Besides these 
motions the head can be traversed along the radial arm 
and the saddle can be raised or lowered on the main column. 
The base of the drill is provided with an electromagnetic 
clutch arrangement which bolds tbe drill in position when 
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placed on any flat and smooth surface of iron, and with a 
ood contact an adhesion of three tons can be obtained. 
or specially heavy work it is, however, desirable to 

supplement the magnetic attachment by dogs to prevent 

creeping. The current for this magnet is taken from the 
same source as that used for driving the motor, the circuits 
being connected in such a way that the act of starting 
the motor magnetises the holding.down coil, thus pre- 
venting the tool shifting through carelessness. The 
main column is 7ft. high and 12in. in diameter, 
and the lower part of it contains the motor-atarting 
resistance, which is thus effeetively protected from 
injury. A screw rans the whole length of this column, 
carrying a crescent-shaped nut which projects into a groove 
in the saddle, providing in this way a ready means of 
elevating the saddle, while leaving it entirely free to rotate 
round the column. The radial arm is 8in. in diameter, 
and on one end is mounted the drilling head with ite 
spindle and on the other end the driving motor. The 
whole of the driving gear is contained in this radial arm, 
so that its position in no way affects the driving. The 
traversing motion of the drilling head is controlled by a screw 
in the usual way, and it is firmly clamped in position by an 
. wedge gib. The drill spindle is 3in. in diameter, 
and is bored at the end for No. 5 Morse taper socket, and is 
provided with power feed by means of a sleeve driven with 
pinion and two sets of worms and gears directly off the 
spindle. By disconnecting the power feed by the clamping 
um dd "us centre of the handwheel, the spindle may be fed 
y i 
The motor attached is of the Mather and Platt two-pole 
enclosed type, capable of developing 2 h.p. at 800 revolu- 

tions per minute, and is connected to the switch by a 

flexible cable, and can be wound as desired for working 

from а 100 or а 200 volt circuit. The motor shaft is 
prolonged so as to pass through the spiral gear, drivin 

direct on to the drill spindle. This gear has a ratio o 

9 to 1, and with back gears of 3 to 1 provided it is possible 

to run the spindle either аб 90 revolutions per minute or 

50 revolutions per minute, with the motor running at full 

speed. Slower speeds can be obtained by regulating the 


of the motor. 
The drill, which is рас by а patent, is suitable for 
boring holes up to 2411. diameter. 


LEICESTER TRAMWAYS REPORT. 
( Coneluded from page 196.) 


Service,— The frequency of service of the cars would, 
roughly g, vary, when worked out, from about one 
or two minutes in the centre of the town to eight or ten 
minutes in the suburbs; in fact, in the busy main 
thoroughfares in the centre of the town there would be at 
least one car almost always in sight, and available for 
passengers at any stopping place. The experience of all 
the towns and cities we visited went to prove that wherever 
a cheap, rapid, and continuous service was provided the 
financial results had been the greatest. 

General.—The scheme should in every respect be designed 
and commenced on such a basis аз to admit of its being 
readily and cohveniently extended to meet any ible 
requirements of the borough or the surrounding districte. 
We were much impressed by the way in which the various 
tramways run long distances into the country, thus 
enabling the poorer classes to reside out of the congested 

rtions of the various cities, and consider that in the 
нее it will be well to extend the tramway system of 
Leicester into the country, with a view of, to some degree, 
assisting in the solution of the problem of the housing of 
the working classes. The lines, power station, car depóts, 
etc., would be designed and carried out by the borough 
surveyor, and the permanent-way wotks and the laying 
of the rails should be done: under his id ty enia, by 
Corporation workmen. This is the course which has been 
so successfully adopted at other large towns, including 
Nottingham, Sheffield, Leeds, and Liverpool. It is im- 
portant that the boro 


expeditiously prepare the detailed st veys of the routes; the 


surveyor should be instrueted te 


parliamentary, general, and working plans, specifications 
and estimates, for the proposed lines, power station, sar- 
sheds, depóte, equipments, eto, also that the services of 
an electric traction expert should be en to advise 
and assist, as may be required from time to time, in the 
capacity of consulting engineer in respect oí any matters 
in connection with the preparation of a scheme, and also . 
to advise upon proposals and tenders submitted by electric 
traction firms, who should be invited to compete on a 
specification of our requirements prepared, with his adviee, 
by the borough surveyor. 

In the course of our investigations we soon discovered 
that the only successful aspects of the workings of the 
various systems of electric traction were chronicled in 

ublished reports, and that the particulars relating to 

llures were only obtainable after making most careful 
examination and exhaustive enquiry on the spot into the 
several systems, and by interviews with responsible engi- 
neers, managers, and others. Although some mistakes have 
been made in the construction and equipment of trathways 
in Great Britain, they have been more numerous on the 
Continent from the very fact that electrie traction rg 
originated there, and has been longer in operation and 
much more extensively developed. This long. , 
experienee has taught them what to avoid in their later 
schemes, and what is most desirable to p in future. 
In all cases, whether in Great Britain or on thé Continent, 
the knowledge and experience gained in carrying out and 
working the different schemes and systems: were very 
freely placed at our disposal, but, for obvious reasons, we 
were unable, even if it were desirable, to name the towns 
and cities in whith mistakes and failures have oceurred. 
The requirements in growth of traffic have in some cases 
been so altogether under-estimated that in less thar iwo 
years the power stations, etc., have had to be remodelled 
and the system vastly extended and rearranged. Engines, 
boilers, and dynamos have become insufficient in capacity; 
and provision in land space for extensions of generating 
plant, car-sheds, etc., altogether inadequate in conseqnence 
of the great popularity of electric trams, which, after con- 
version from horse traction, has invariably enormously 
increased, and in many cases multiplied the trafie two: or 
three times. In some of these cases, buildings have had 
to be partly demolished and machinery pulled ont and 
replaced at much inconvenience and loss. The generation 
of traction power at several and unsuitable , instead 
of at one central station conveniently located and properly 
designed for traction purposes only, has also in some places 
been a source of trouble, involvitig heavy annual charges 
on construction, feeder cables, equipment, etè., atid‘ conte: 
quently greater cost of the power supplied and of the 
distribution works, and aleo in working expenses. Among 
other drawbacks to be avoided are the erection of car-sheds 
too largely in central places instead of providing district 
sheds where land is cheaper and access more conveniént ; 
the complication and cost of the building and equipment 
of cars to run in connection with two or more systeme—~ 
viz., overhead and conduit, or overhead and surface contact, 
also combined with accumulator cars; commeneing to run 
electric cars on light and worn rails originally laid for 
horse traction instead of at once reconstructing: the lines. 
and the failure financially and inconvenience resulting 
from being compelled to adopt the conduit and accumulator 
systems in some thoroughfares for æsthetic or sentimental 
reasons only. In this matter, involving as it does a large 
financial outlay, we have pursued what we coacelved to 
be a wise and economical policy by acquiring all the 
knowledge and information possible before deciding to 
recommend you to undertake a huge expenditure in 
effecting such a revolution in the means of transit, even 
though the change will bring enormous 5 to the 
inhabitants of this rapidly growing borough. From the 
evidence contained in our report, and as the result of our 
thorough investigations of the advantages and disadvantages 
of the various systems, we are convinced that s most 
modern and efficient system of electric traction can be 
installed and worked by the Corporation, which would be 


not only an immense beon to the public, but aleo an 


undonbted financial suecest; Having devoted our best 
energien and very much time to the consideration of this 
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matter, we now to submit, with full confidence, the 
following recommendations. 
RECOMMENDATIONS, 


That the necessary steps be taken to purchase and work 
the tramways undertaking by the Corporation. 
еа overhead trolley system of electric traction be 
opted. 
t parliamentary powers be sought : 
Вт. reconstruct and equip the existing tramlines. 


| iTo construct and equip extensions of the existing lines, 
and also to construet and equip new lines, all within the 
шүм borough, as set out and described in the following 
schedule, and shown on the annexed map, and on the 
cartoon p 

This work to be carried out in such sections, and at such 
times, as may afterwards be deemed advisable by the 
committee and the Council. 


Existixna Lrxzs PROPOSED TO BE RECONSTRUCTED. 
Belgrawe-gate Route, —The line from the clock tower along Belgrave 
gete and road and Loughborough-road as far as the present terminus 
r . v cae pu 1°78 miles. 
London · road Rouis.— The line from the clock tower, along Gallowtree- 
gate, Granby-street, and London-road, to the present terminus near 
nighton-road 2 „„ me OY KLAS AEA er em 2°02 miles, 
Humberstone-gate Rouis.— The line from the clock tower, along 
Humberstone gate and road and Uppingham-road, to the present 
terminus near the Great Northern Station — 1°61 miles. 
Aylestone  Houte,—The line from Granby-street, along Horsefair- 
street, Pocklington’s-walk, Welford-road, and Aylestone-road, to 
the t terminus at Grace-road ...........-.-.... . 1°94 miles. 
gate Route.—The line from the clock tower, along Ohurch- 
gate, Banvey-gate, North-gate, and Wood-gate, to the present 
terminus near Ёовзе-тоа4д..........._.—._.—....—.—.=.=— 1°03 miles. 

Total length of existing routes, 8:58 miles. 


PROPOSED EXTENSION or ExisriNG LIS. 

Belgrave Route, —AÀn extension from the present terminus at Belgrave 
along Loughborough-road to the municipal borough boundary, near 
the entrance to the Great Oentral passenger station at RE 

3535 ³A .... M— SR ө, 

road Extension, — Ап extension from the present terminus near 

Knighton-road along London-road to the municipal borough boun- 

, near the entrance to the Oadby racecourse ........ 57 mile. 

Н -gate Route.—An extension from the present terminus 
near the Great Northern station along the Uppingham-road to the 
municipal borough boundary at Humberstone-lane end... '48 mile. 

4ylestene Route.—An extension from the present terminus at 
Grace-road, along Aylestone-road, to a point just beyond the 
Wigston-lane. single line from Horsefair-street along Bowling 
Green-street, Belvoir-street, to Welford-place........... — 2 mile. 

Ohurch-gate Route. — An extension from the ent terminus near the 
Fosse-road, along Groby-road, to the municipal borough boundary, 
near the isolation hospital and new cemetery sites.. 47 mile, 

: Total length of extensions, 2:99 miles. 

РВОРОВЕРр Миу Linzs. 

Narborough-road Route.—A new line from the clock tower along 
High-street, St. Nicholas-street, Applegate-street, over the Weet 
Bridge, and along Dun's-lane, Braunstone-gate, and Narborough- 
road, to а point where the municipal boun meets the boun 
of the parish of Braunstone, about one-third of a mile beyon 
the Burton branch railway brid i 

Hinckley-road Route.—A new line from . 
road to а point at the main entrance to the Western Park 

1:10 miles. 

Fosse - road Route А new line along Fosse-road from Hinckley- road 

NE ogg, emit азе анаан аа аан 87 mile. 
Great Oentral-strect Route. — A new line along Great Oentral.street 
from 8t. Nicholas- street to the existing line in Northgate 1 i 

' ө, 

Meiton.read Route. —А new line from the Melton Turn, along Melton. 
road to the municipal borough boundary at the northern extremity 
of the Belgrave sewage farm -. 1°13 miles, 

St. Peter's-road, etc., Кошв. —А new line from London-road, along 
Saxe 3 ee ee St. Peter’s-road, East Park- 
road, St, Barnabas-road, to the Uppingham-road line, and also a 
connecting line from St. Peter’s-road along Highfield-street to 
London-road 1°65 miles, 

Melbourne-road 


n EE OE 00 OEE 09 00 000 "P 6 O0 60 0-209 0900 9 HT 0 Q0 09 OO о оо о ое 


etc., Reute.—A new line from the corner of St. 

Peter's-road and St. Stephen’s-road, along Melbourne-road and 

Nedham-street to the Humberstone-road line.. ......... . "Tl mile. 

Welford-road Route.—A new line from the junction of the Welford 

and Aylestone roads, along Welford-road to the municipal borough 

boundary at the brook beyond Knighton-lane.......... ~ 1°78 miles. 
Total length of new lines, 9:20 miles. 


That parliamentary powers be sought: To construct and 
equip a central electric traction power station on the land 

joining the refuse-destructor buildings at the “Lero,” 
Belgrave-gate, and to utilise the 5,500 yards of spare land, 
now belonging to the Corporation, for that purpose; to 
purchase from the Leicester Navigation Company for 
tramway purposes, such as car-sheds, workshops, etc., 4,366 
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or thereabout, of land, of the public 
the above-mentioned land, having a frontage 
of 504ft. to the publle wharf canal basin, at 24s. per yard, 
including an easement over a width of 15ft. of the water- 
way, which is not charged for at per yard, but is covered 
by the price for the land. That the continuous direct- 
current system of generating plant be adopted, and that 
designs and tenders, when required, be obtained from 
electric traction firms for boilers, engines, and generators, 
switchboard, and all other necessary mechanical and 
electrical appliances and equipment, on a specification of 
our requirements papare th the advice of the con- 
sulting engineer. t, when required, d be invited 
for overhead construction and equipment, feeder cables, 
etc., upon a specification prepared with the advice of the 
consulting engineer. 
That parliamentary powers be nought also : To construct 
a car-shed depot, with repairing sheds, workshops, eto., on 
part of the back land belonging to the Corporation, 
adjolning the сапа], off the Abbey Park-road, and having 
an entrance thereto at the canal bridge near Lero, sufficient 
land being set apart to admit of extensions to provide for 
making our own cars eventually, if found advisable ; to 
acquire sites for and to construct and equip such district 
car-sheds and depóta as may be determined upon in the 
preparation and adoption of а traction scheme; to alter and 
adapt for electric traction purposes, as far as may be deemed 
advisable, the buildings to be acquired from the Leicester 
Tramways Compay, and to obtain such other powers as 
may be required in connection with the proposed tramways 
undertakings. That, to enable the Tramways Committee 
to give effect to the foregoing recommendations, or such 
other recommendations ав may be hereafter adopted, the 
borough surveyor be instructed to make the necessary 
surveys and sections of the routes, prepare the parlia- 
mentary and general and working ыл specifications, 
and estimates for the proposed tramway lines power 
station, car-sheds, depdte, and equipments; also for the 
adaptation of buildings to be taken over, and to do such 
other work as may be required. That the borough surveyor 
be provided with the n addltioual staff assistance. 
That the services of an expert of considerable experience 
in electrie traction be engaged by the Tramways Com. 
mittee to advise and assist, as may be required from time 
to time, in the capacity of consulting engineer in respect 
of any matters in connection with the preparation of a 
scheme as broadly outlined in this report, and to advise 
upon any proposals and tenders submitted by electric 
traction firms, and also to support a scheme by parliamen- 
or Mo a " SES 
t en wers be sought for the carrying 
out of ts 8 and thab the com- 
mittee and the town 5 instructed to take go 
steps as are necessary for & purpose as soon as the 
requisite pláns, surveys, and estimates are completed. 


THE GENERAL ELECTRIC COMPANY'S DINNER. 


square 
wharf adjoining 


The eleventh annual dinner of the General Electric 
Company, Limited, was held at the Hotel Cecil on Satur- 
day last. The addition during the year of the word 
“limited " at the end of the name of the company does not 
in any way apply to the dinner, as, owing to the large 
increase in the number of those invited, a change had to 
made in the place selected for this event. This year, for 
the first time, It was held in the Hotel Cecil, and the 
numbers present can be gathered from the fact that the 
Grand Hall was comfortably filled by the mombers of the 
staff of the company and by the visitors invited. One 
good feature in the programme of the evening was that the 
ong list of toaste which is so intimately associated with 
other dinners in the Grand Hall of the Hotel Cecil was 
reduced, in order to make room for the programme of a 
smoking concert held afterwards. The chair was taken by 
Mr. Мах Byng, who proposed the first toast, that of “ The 
King, Queen, and Royal Family.” 

. ECKSTEIN, another director of the firm, proposed 
“The Army, Navy, and Auxiliary Forces.” In so doing, 
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he alluded to the war in South Africa and the part which 
the Electrical Engineers Volunteers had played in the 
same. The great lesson to be learnt from the war was 
that the British Empire had risen to the occasion and 
shown what infinite resources 16 possessed in times of 
need, both at home and in its Colonies. 

Lieut.-Colonel CROMPTON sald that the toast of the 
Imperial forses was the most appropriate at the present 
time, as 16 included not only the navy and the army, but 
also the militia and the volunteers, which latter depart- 
ments of the Imperial forees had shown what they could 
do in the present war. The good work done by the militia 
in guarding communications had, he thought, not been 
properly recognised, He was pleased to state that 
кау all the members of the Electrical Engineers 

olunteer Corps who had returned from South Africa 
had now obtained employment, which was a credit to 
those electrical engineers who had stopped at home. 

Captain LLOYD also replied, and gave an example of the 
far-reaching influence of the General Electric Company. 
While the speaker was at Plymouth he had the pleasure of 
meeting Mr. Hirst and of doing business with the firm. 
When the Electrical Engineers Corps had got to Pretoria, 
and were commissioned by Lord Roberta to equip the 
hospitals with electric light, they found on enquiry that 
there was in Johannesburg a branch of the General Electric 
Company. He promptly went down to interview the 
agent in charge, and took over the entire stock. He 
believed that the goods were delivered with more dispatch 
in that case than in any other he knew of. 

It fell to the lot of Mr. RAvLING to propose the toast 
of their absent chief, Mr. G. Byng, who was the founder 
of the firm, and to whose talent for organisation they 
owed the progress which they had made. He was pleased 
to hear that an announcement was to be made to the 
effect that Mr. PIRE поро to be able to preside over the 
dinner next year. He coupled with the toast the name of 
Mrs, G. Byng, who was present. 

The CHAIRMAN then read a letter he had received from 
his brother, which he used as a reply to the toast. In this 
Mr. G. Byng stated that he was making good progress 
towards recovery, and that he hoped to be able to resume 
his place at the head of the firm before long. The letter 
went on to refer to the great commercial fight which was 
taking place in the 8 d between English and foreign 
firms, and to the need which existed for every firm like the 
General Electric Company straining every nerve to keep 
their various de ents well to the front. If the men 
on the staff determined to excel individually, he had no fear 
but that they would be able to repel the foreign competition 
which threatened so many trades in Great Britain. 

Mr. H. Нівзт proposed the health of the staff in a 
humorous speech, in which he referred to some remarks 
of Mr. Raworth last year on the question of the financing 
of a large firm like theirs. He was pleased to state that 
the staff а large hand in the financing of the company, 
and that since last year the conversion of the company 
into а limited liability concern had enabled the members of 
the staff to take a financial interest in tho firm. He added 
that the ordinary shares of the company were also held to a 
certain extent by the staff, who were thus actually partners 
interested in the well-being of the firm. He proceeded 
to humorously review the relative importance in their 
own estimation of the various members of the staff. 
Commencing with the office boy, and going up to tho direc- 
tors, he showed how well in their own eatimation each man 
was able to exaggerate the importance of his own work as 
eompared with that which was done by those above them. 
There was, however, one common interest in the firm, and 
this he looked to all the members of the staff to maintain. 
He announced that in order to increase the strength of the 
directorate they had just wars ag to make Mr. Devis and 
Mr. T. Hawkins directors, while Mr. Rayling had joined 
the Board а few weeks ago. mE 

The toast having been replied to, Mr. M. Вуха, the 
chairman, proposed “The Visitors,” coupled with the 
names of Prof. John Perry and Mr. R. W. Wallace, K.C. 
He said that should the first-named gentleman happen to 
meet the President of the Institution of Electrical Engi- 
neers on his return home, he hoped that he would take h 


a good report of the dinner of the General Electric 
Co 


mpany. 

Dr. J Дн PERRY, in reply, said that distinctions had 
been drawn between engineers and men of science, but 
the organisation and control of а firm like the General 
Electric Company needed men of science in every respect 
of the word. He thought that the organisation was one 
which even our Government offices would do well to copy. 
He quoted the American author who gave the advice that 
“you should do unto your neighbour as your neighbour 
would like to do unto you, and do it first," as the principle 
which had to be followed when fighting foreign competi- 
tion. The commercial struggle was now between nation 
and nation, and it could only result in the survival of the 
fittest. 

Mr. R. W. WALLACE, K.C., who also replied, said there 
was not even any need to get quotations from America. 
He was glad to see that a suggestion he had made of 
increasing the financial interest of the firm by allowing 
outsiders to acquire shares had been followed during the 

t year. 

Mr. DANE SINCLAIR then proposed the health of The 
Chairman," which was drunk enthusiastically, and after a 
short reply ап adjournment was made to an adjoining room 
for the smoking concert. There an excellent pore 
of songs, humorous sketches, etc., was given under the 
direction of Mr. H. S. J. Booth, and the visitors and staff 
split up into groups for conversation. 

It is interesting to note that this firm invites every 
member of their London staff to the dinner. The guests, 
among whom were representatives of the leading men in 
every branch of the profession, in many cases brought their 
wives, which added considerably to the social character of 
the occasion. Among the guests we noticed Prof. John 
Perry 8 of the Institution of Electrical TE mie 
Lieut.-Colonel Crompton, Captain Lloyd, Mr. J. S. Haworth, 
Mr. Dane Sinclair, Mr. Roger Wallace, K.C., Mr. Musgrave 
Heaphy, Mr. and Mrs. E. Manville, Mr. A. H. Walton, etc. 


THE MAXIMUM PRICE FOR ELECTRICAL ENERGY. 


On Wednesday last Sir Courtenay Boyle recelved at the 
Board of Trade a deputation on the question of the pro- 
posed decrease in the maximum price for electrical energy 
which up to now has been inserted in the various new pro- 
visional orders which are from time to time issued by the 
Board of Trade. The Institution of Electrical Engineers 
were represented officially by Lieutenant-Colonel Crompton 
and by Mr. W. M. Mordey. A large number of gentlemen 
representing applicanta for provisional orders in this session 
of Parliament were also present, while the London County 
Council were represented by their solicitor, Mr. Blaxland. 

Sir CoURTENAY BOYLE, in opening the meeting, said 
that the Board of Trade had been urged to reduce tho 
maximum price which was inserted in provisional orders, 
which was 8d. per unit. The London County Council had 
suggested it should be reduced to 5d. per unit as a maximum, 
The Institution of Electrical Engineers had written to the 
Board on the subject, and he would be pleased to hear 
what the two representatives of the Institution and the 
other gentlemen present had to say against the proposed 
reduction. 

Lieut.-Colonel CROMPTON said that he had the honour, 
with Mr. Mordey, to represent the Institution, and he 
proposed to confine hmself to the broad principles 
involved. The proposed change chiefly affected small 
towns and country areas with widely-scattered populations 
which up to the present had not electrical supply. The 
actual cost of electrical energy was largely a question of 
the output of the works at which it was generated. The 
incidental expenses, when commencing a supply in any 
dietrict, rendered the cost of generation in the first 
few years quite as high as in the earlier days of 
electric lighting. Thus the cost -of labour had 
gone up, and also the cost of supervision, and 
these increases tended to counterbalance any increased 
efficiency in the plant. If the maximum in future 
provisional orders was placed at 6d., it would prevent 
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a number of districts from ever having electric ligh 
undertakings. He should be pleased, if necessary, to farnis 
the Board of Trade with complete seta of figures to show 
that for electric light stations of under a certain output а 
supply could not be profitably given at any price below 
vd р unit. Не thought, therefore, that the Board of 
6 should hesitate before making any such change in 
the maximum price in view of the competition between oil, 
gas, and acetylene lighting and the electric light. The 
reduction in the * ns of electrical energy had always 
followed commercial lines, and he tbought that the present 
charges were quite independent of the of Trade limit. 
Mr. W. M. Morpgy quoted the village of Sidcup as an 
example of small places which could not be supplied 
under 8d. Estimates for the electric lighting of this. place 
showed that some £15,000 would have to he spent, and 
that the working expenses when supplying 40,000 units 
would be £900 perannum. The interest in sinking fund 
at 6 per cent, would make another vedo £900 per 


annum, and at éd. per unit the undert would not 
рау its way. 
ir COURTENAY BOYLE asked whether this was not an 


argumont that provisional orders should not be granted 
to and worked in such small areas, but that they should 
be dealt with under a large power distribution scheme, 
sugh as came before Parliament last year for the supply 
of electricity in bulk to small undertakers. 

Mr. Мокрет thought that the option should be given to 
places like Sidcup either to do the work themselves or to 
take a supply from a power company. There was not, 
however, any such company having powers over the Sidcup 
area. 

Mr. SIDNEY Morse said he represented several com- 
panies which were promoting provisional orders this year. 
In looking through a complete list of the scales of charges 
for all electrical undertakings in tha United Kingdom, he 
found only 1 or 2 per cent. charged at the maximum rate 
of sd. The average price obtained per unit was very much 
below the maximum, and in London the St. James's and 
Pall Mall Company only obtained on an average some 41d. 
pen unit sold. If the maximum price were redused from 
8d. to 6d., it would serloualy interfere with a system of 
charging which was very largely adopted. He referred to 
the Wright maximum-demand system, by which the high 
price was charged for the first hour or two's use per day of 
the maximum output demanded, after which a great 
reduction was made for all further energy taken. 
For instance, at the Clerkenwell station of the County of 
London and Brush Provincial Electric Lighting Compan 
the charge was 7d. for the first period and 3d. per anit 
afterwards; the average price obtained by the com- 
pany under this system was 4:711. Mr. Morse then 
quoted evidence to show that when the regulations 
were being discussed in 1882, it was recognised that the 
price mast depend on the consumption. He urged that 
any attempt to fix a price by law would be a failure, and 
that the competitive conditions were quite sufficient to 
cause serviceable reductions. He quoted the following 
figures to illustrate the influence of the consumption on the 
profit. The St. James's and Pall Mall ашу had an 
income of 10e. per lamp fixed, and were able to pay a 
144 per cent. dividend with the average price mentioned 
above. The Chelsea Company, on the other hand, although 
obtaining a higher price per unit, only had a revenue of 
As. to 5s. per lamp fixed, and paid a dividend of 54 per cent. 
With regard to the Power Bills, he thought they should 
not be considered in this matter, in view of the clausos 
which were inserted in them before they left the 
House. The companies owning them were so much in 
the hands of the munici authorities that the 
might not be able to do business at all. е 
thought that the question of the maximum rates might 
be solved by introducing clauses like those adopted 
in the Weybridge order last year. In this a scale of 
charges was introduced by which 7d. per unit was to be 

d for the first 91 hours per quarter and 4d. per unit 
or all above. In another order in which he was interested 
а similar aliding scale was introduced for power purposes, 
with a proviso that if the average cost per unit supplied 
for power purposes exceeded a certain figure, the scale 


at the bare cost. 
 fpre, between the price charged and the maximum the easiar 


of electri 


should be revised. In summing.up his case, Mr. Morse 
emphasised tho fact that there was no storage in electric 
lighting undertakings, and that in conseqnence some such 
differential rate such as he had described was required. 
The late Dr. John Hopkinson had advocated a system of 
making an annual charge per lamp fixed, together with a 
small additional charge for energy supplied. 

Mr. A. Н. Пукея described the conditions which existed 
at Hindhead, where а company was putting down works. 
From the houses which had had to supplied, scattered 
over a considerable ares, and the limited time in each year 
during which these houses were occupied, 8d per unit 
would have to be charged to certain consumers to keep 
the undertaking going, He also added that the inhabitants 
were quite prepared to pay this charge. 

Mr. PEROY SELLON, representing the Electrical Section 
of the London Chamber of Commerce, endorsed what the 

revious speakers had said. He presented a letter from 

e section, which letter had been passed by the council 
of the whole chamber. It s d that any redaction in 
the maximum price would be fatal to the maximum-demand 
stem of charges, and that clauses should be inserted in 
future provisional orders of the general type used in the 
Wellingborough order last year. The clause shonld have 
the effect of reducing the scale of charges if the average 

rice obtained for light and for power exceeded the pre- 
Jetermlned limita. 

Sir COURTENAY BOYLE said that no doubt large con- 
amers were able to protect themselves, but that it was the 
amail consumers who needed tha protection of the Board. 

À. GENTLEMAR representing Falkirk, which Scottish town 
is applying for an order this year, said that they objected 
to а decrease in the maximum rate of charge because it 
would affect the borrowing power, or rather the rate of 
interest at which money could be borrowed. Iu Scotland 
they were not allowed to make a profit, but had to supply 
The bigger the margin there waa, there- 


could money be raised. 
Mr. BLAXLAND, on behalf of the London County Council, 

ut ina list which had been prepared by the eil of 
fhe rices charged by the various companies and the muni- 
dpal. Authorities in their area. While the Council wished 
to keep down the charges for electrical energy, they did 
not wish to press for clauses which would prevent the 
maximum system of charges being adopted. 

Six COURTENAY BOYLE said he was much obliged to the 
gentlemen who had come there that day, and he was par- 
ticularly pleased to find in all the remarks an acknowledg- 
ment that the Board of Trade was anxious to do what was 
best for all concerned. They were particularly desirous of 
avoiding any new departure which would tend to discourage 
the development of electrical science, or the extension 
distribution. The Board had therefore decided 
at present not to make any hard-and-fast rule. At 
the same time they felt that the maximum price of 8d. per 
unit was too high. Therefore, without giving any definite 
maximum limit for this year’s orders, reductions would be 
made, and the onus wouid lie on the promoters of provisional 
orders for small places to show reason why a maximum of 
8d. per unit should be adopted. The Board of Trade 
approved of the maximum-demand system of charging, and 
thought it was one which ought to be en On the 
whole, he thought that the large consumer was able to take 
eare of himself, and that the maximum price chiefly affected 
the small consumer. They could rely on each case being 
considered by itself, but the 8d. maximum would only be 
glven in certain cases. 

In answer to one or two questions asked afterwards, it 
was to be gathered that the usual maximum would be 7d. 
per unit, with 8d. for very small places, and perhaps 6d. 
in the case of very large undertakings. In either case the 
promoters would have to show cause why they should be 
allowed a 7d. огап 8d. maximum. The conference closed 
with an expression of thanks to Sir Courtenay Boyle for 
the kind hearing he had given those present, 


-a 


Merthyr Tyávil, —The Merthyr Eleotric Traction Company are 
prepared to supply current for the lighting of the town hall. 
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QUESTIONS AND ANSWERS. 
If thou hast knowledge, let others light their candle at it. 


Under this heading we insert questions and answers 
of a practical character relating to central-station work, 
tramway work, or construction work; and for each suit- 
able question offer one shilling, and for the best solution 
We also give 


of any question we offer ten shillings. 
Jive shillings for every other answer we print. The answers 
to any question should be sent within 10 days after tho 
question has appeared. We would call the attention of 
those sending in answers to the fact that the neatness of 
any sketches (which must be in ink) sent in is considered 
when marking the relative values of these answers. All 
formulse should be carefully written to prevent mistakes as 
to symbols, and all loose sketches should be signed by the 
author. The matter must be written on one side only of 
the paper. Questions may be sent at any time. 


QUESTIONS. 

557. Can any reader recommend a thoroughly reliable feed. 
water filter which will take out all oil from surface eon- 
densed т! 5 water е it rre ben alr- 

ump а very appearance, the o ve 
timately mixed with it. e oll is а mineral ОЙ drawn 
up the low-pressure piston rods by the vacuum.—C. S. M. 

858. In power transmission work is there any advantage in 
generating two-phase currents and transforming them up 
to three- ФА or transmission ? Also again transforming 
down and to two-phase current for distribution? Give a 
diagram of the transformer connections.—J. A. 

ANSWERS. 

Question No. 351.-—In running alternators in parallel it is possible 
to obtain two kinds of motor current between them, one 
caused by any irregularity in the turning moment of the 

engines, and which is shown by a violent swin of the 

ammeter needles, and the other due to the stre of the 
alternator fields being in the wrong proportion. This results 
in a current passing between the machines which is quite 
steady, and has the appearance of an increased load. The 
writer has гий two machines in parallel, one of which 
would not maintain full voltage on full load when running 
alone, but in parallel would give ita full amperage, the 
other machine maintaining the voltage on the bus bar at 
full pressure. Oan any reader explain this apparent 
boos gup of the volts, and if it is an armature reaction, 
how it is the field is not weakened instead of strengthened 1 


Best Answer to No. 551 (awarded 108.).— In order to 
explain the effects described in the question, it will be as 
well first to state the causes of the two types of idle current 
a little more fully. The current which causes the ammeter 
needles to swing violently i& an intermittent alternating 
one—i.¢c., it alternates with a periodicity approximately 
equal to the periodicity of the alternators, and at 
the same time its value rises and falls with quite a 
different (usually slower) periodicity depending on the 
relative irregularity of the turning moments of the two 
engines. The latter variation can hardly be called periodie, 
as the spacing of the different maxima and minima might 
be most irregular, especially if the engines were of 
different types and ran at different nnmbers of revolutions 
per minute. Fig. 1 shows the approximate resulc of running 
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two alternators in parallel —one belug assumed to run at a 
perfectly uniform speed and glve the voltage curve marked 
L, whilst the second has an exaggerated unevenness of speed 
lasting over about 2j periods at a time and reaching a 
maximum deviation of about 40deg. of phase from the 
uniform. (In practice alternators will not run satisfactorily 
in parallel if this deviation exceeds 3deg. or 4deg. of phase.) 
Curve III. gives the difference in the ordinates of Curves I. 


and II. at each peut It will be seen that this difference 
(which is the voltage tending to pass current round the two 
alternator armatures in series) starts at sero at A, reaches 
a maximum amplitude, and then falls to sero at B 
during the peried of time represented by the curve. In 
practice, if the engines were of the same t and ran at 
the same number of revolutions per ute, the time 
elapsing between А and B would be about equal 
to the time taken by the alternator to  eover 


. of a revolution. If the alternators 
2x number of cranks 


were running at light ог no load, there would be an actual 
alternating current passing between them at the moments 
at which a difference voltage (Curve III.) existed ; if fully 
loaded, there would probably only be periodical variations 
in the relative amounts of current supplied to the external 
clreuit by the two machines. In апу case, however, the 
ammeter between them would vibrate violently. 


Га. 2. 
next to the effect of under-excitation of one of 


Turnin 
the machines. This case is represented in Fig. 2, on the 
assumption that the two alternators are in phase, and have 
exactly similar turning moments. Curve I. is the voltage 
carve of alternator No. 1, and Curve II. is that of alternator 
No. 2, whilst Curve III. is the difference between the two, 
and is in phase with both. Sappose alternator No. 1 at work 
and alternator No. 2 put into parallel with it. The imme- 
dlate result of the voltage represented by Curve III. will be 
a ap. eurrent through the two armatures in series. Being 
practically in phase with the voltage of alternator No. 2 
this will act as a strong motoring current, and will therefore 
increase the speed of No. 2 slightly, and shift its voltage 
slightly ahead in phase of that of No. 1 and of the current 
in the circuit which depends on the difference between 
the voltages of 1 and 2. This is equivalent to making 
the ourrent a maximum at the moment when the 
armature coils of alternator No. 2, instead of 
situated -as ia Fig. 3 — ie, each side of a co 


М N 
— э» 
»—» 
Fra. 8. 
centrally under a pole—in which position the 


magnets are neither strengthened nor weakened by the 
armature current, are as in Fig. 4, with the result that 


с э 


зь, 
Рэв. 4. 


the magnets are distinctly strengthened. This сап be seen 
from the direction of currents in the сой О (len an 
up-coming current) and x (a down-going one). This is in 
accordance with the rule that an alternator armature 
carrying а leading current, or a synehronous motor arma- 
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ture g a current lagging behind the back E. M. F., 
strengthens its magnets. It ie for this same reason that an 
over-excited synchronous motor can be used in place of a 
condenser for producing leading currents. As soon as the 
voltage of alternator No. 2 has been increased sufficiently 
by this armature reaction (due to a definite armature 
current passing, the amount of which depends on the type 
of alternator, whether the air-gap is small or large, whether 
the armature has many or few ampere-turns per mile of 
periphery, and on the amount of the under-excitation) a 

ce 1s reached, and the machines then continue to run 
steadily. The ammeter between them would read the 
motoring current, which, as stated in the question, would 
be indistinguishable from an ord load current, except 
that alternator No. 1 would be found to be supplying con- 
siderably more current than is required in the external 
circuit. 

The sbove explanation aleo accounts for the case 
mentioned of an alternator giving a higher voltage when 
running in parallel than when alone; but, of course, this 
means of raising the voltage is valueless, as any current 
passing through the under-excited alternator is a motoring 
current.—Q. 


Answer to No. 551 (awarded 5s.).—The cause of the rise 
of voltage in the first alternator when put in parallel with 
another may, I think, be due to a difference in the wave- 
form of the two machines. That the voltage falls below 
normal at full load is, of course, in part due to ohmic loss 
and in part to armature reaction, the latter preponderating. 


B.M. F. Curves, with features exaggerated for clearness. 


The drop due to armature reaction, moreover, increases 
with the lag of current behind E. M. F. in a generator. In 
а motor the case is reversed ; armature reaction strengthens 
the field, increasing the back E.M.F., and this effect is 
greater with a lagging current. Now, for two alternators 
in parallel to act as generators at all phases of their cycle 
it is obvious that the E.M.F. of each must be identical at 
every instant, or, in other words, their E M.F. wave-forms 
must be exactly similar. For if at any instant the voltage 
of one is never so slightly less than that of the other, the 
current in it must be reversed, and for that instant it must 
run as а motor. If, now, the first machine have its E.M F. 
wave of some such form as a a, and the other have it of 
the form 50, the E M.F. driving a current in series through 
the two machines is the resultant, c c, of the two curves 
plotted in opposition, as shown. Where this resultant 
curve is on the reverse side of the axis relatively to a 
machine's E. M. F., it shows that machine to be absorbing a 
motor current supplied by the other over and above that 
going out to the external circuit. 

Leaving out of consideration, for the present, any effect 
produced in armature reaction, this would have the effect 
of bringing the ammeter reading for the machine per- 
manently lower than before the other machine was 
paralleled. There would be no perceptible swinging, as 


the inertia of the instrument would prevent variations of 


such frequency being recorded separately. It appears 
possible that with a machine absorbing current at the 
beginning and énd of a cycle, the field may be thereby во 
strengthened by the armature reaction of this motor current 
as to raise the E. M.F. curve in the middlo region to а more 
peaky form, and that this may occur to a sufficiently great 
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extent to bring the E. M. F. and current values up to normal 
average value for the whole cycle. "With regard to this, it 
is to be remembered that the effective values given by the 
instruments are the square roots of the mean squares, so 
that a peaky curve raises the readings rapidly. —ZIPHERN. 


Question No. 552.— What advantages are obtained by the 
adoption of electrical coal-cutting machinery? Describe 
shortly, with the ald of sketches, what you consider to be 
the best types of electrical ooal-outters. 

Best Answer to No, 352 (awarded 10s. ).—The advantages 
of cutting coal electrically in mining operations may be 
briefly summarised as follows: (1) Reduction in number 
of men actually engaged in coal getting, and consequent 
reduction in wages bill. One of the best electric coal- 
cutters, taking two men to work it, will hole as much as 
from 20 to 30 hewers. (2) Increased amount of coal cut 
per diem. A satisfactory estimate of the full working 
capacity of an electric coal-cutter cannot be arrived at, aa 
it ie impossible to get the coal away quickly enough to 
keep pace with the machine. (5) Reduction in cost of 
upkeep of tools, owing to fitter instrumenta for the purpose 
being used. Picks, gades, shovels, etc., are not lost.“ (4) 
Increased comfort to the miners, and therefore easier manage- 
ment of the men. (5) Not so much small coal obtained as 
by the older method. The cutters make clean cuts around 
large masses of coal, which are broken into large lumps. 
(6) Extreme flexibility of system. Cables can be laid along 
an e, however low, and provided that a track of 
light rails cau be laid, the cutters oan reach portions inac- 
cessible to a man. (7) It is possible to make the roof, floor, 
and sides of a level more regular than can be effected by 
hand boring. (8) The rate of driving levels or sinking 
shafts is two to four times greater than is practicable by 
hand boring. 

Electric coal-cutters have been manufactured capable of 
working on one of the following principles: (a) bar cutters ; 
(b) rotary wheel or disc cutters; (c) drills. Of these sections 
the first is the most important at present, being represented 
by such machines as the Goolden-Atkinson cutter, the Jeffrey 
coal-cutter, the General Electric Company's cutter, etc. The 
second clase is not s forward, the principal developments being 
the Snell-Waterhouse cutter used at the Glass Houghton 
collierles—a rapidly rotating wheel of large diameter 
undercutting into the coal seam—and the Thomson- 
Houston“ mowing-machine” coal-cutter, which is a modifica- 
tion of the wheel cutter, being a cutter chain turning over 
a wheel at its front and back ends, and cutting, of course, 
while passing over the front wheel. In the third clase is 
the Van Depoele electric percussive drill, whose motion is 
derived from the action of fluctuating currents produced 
by the interaction of solenoids carrying direct and alter. 
nating currents (both obtained from the same direct-current 
dynamo by means of a special arrangement of brushes). A 
conl-cutter really consisting of a multiple drilling machine 
driven by means of a two-phase asynchronous motor, is 
used in the mines of Pittsburg, Pennsylvania. Tho advan- 
tage of the last system is that the energy is transmitted, 
without undue waste, a long distance, and, as there are no 
commutators or collector rings, no sparking can oceur. 
The disadvantage is that fairly high-tension current is 
used, which is not convenient in a mine. 


Jeffrey Electric Long-Wall Coal-Cutting Machine, 


The two most useful machines now on the British market 
appear to be the Goolden-Atkinson cutter (of British manu- 
facture) and the Jeffrey cutter (an American article). 
Though both bar cutters, their methode of operation are 
dissimilar. The Goolden bar cuta its way at right angles 
to the face of the level, being drawn along the level by 
means of a winch applied to the truck on which it is 
fixed. The Jeffrey cutter is parallel to the face of the 
level, and starting at the faco cuts its way back to a 
distance of 5ft. or 7ft, behind the face, The truck is then 
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moved along to a new position, clamped on the rall, and 
jacked against the sides and roof of the level, and the 
process e A detailed drawing cannot, of course, 
be given of the machine. The sketch, however, shows the 


salient features. It consists of a movable frame or bed- 


plate carrying the cutter bar at the front end, the motor 
near the rear, and the necessary driving, speed-reducing, 
and reversing gear both for the turning of the eutter and 
the travel of the cutter bar forwards. This base alides 
along a fixed frame mounted on truck wheels and carryin 
a palr of jacks, one at the front and one at the back. It 
carries also а ча! rack, in which a pinion on the sliding 
frame engages, which pinion 1s turned by the motor through 
reducing зо as to give a low feed forward. Thecutter 
bar, revolving at about 200 revolutions per minute, is 
driven by an endless steel or bronze chain from drivin 
shaft. The cutter bar is 36in. wide and its travel 7ft. 
15-e.h.p. motor ls required, running at 1,000 revolutions 
per minute, to drive it, and power is usually supplied at 
220 volts. The motor is serles-wound to give a good 
starting torque—sufficient to start the cutter against the 
friction of débris. 

Referring again to the Goolden bar cutter, this essentially 
consists of a direct-current enclosed motor whose spindle 
is horizontal and geared to the cutter bar by a pair of cast- 
steel double helical wheels running in oil. This motor, 
gear, and cutter bar are pivoted on a vertical pin, round 
which the frame carrying these parta is rotated by means 
of a worm and worm-wheel, the pin being part of an iron 
truck which travels along the of the level. There is 
another truck on which a winch is mounted, and which can 
be clamped and jacked rigid in the tunnel, so that by 
winding the winch the first-mentioned truck, carrying the 


cutter bar, can be drawn along. As this bar is about Aft. 
long and rotates at 400 to 500 revolutions per minute, it 
follows that if the whole of the bar is at work a cut 
is made 4ft. deep in the wall, of length corresponding to 
the travel of the cutter track.. In order to start the cut, 
the bar is slewed round until its top touches the face 
of the level where it ls required to cut. It is then rotated, 
and the cutter truck being kept at the same place, the bar 
is slewed round until it is at right angles to the face of the 
level, and is then cutting throughout its whole working 
length. The winch is then worked and the out made. The 
form of bar usually used is as shown. It is taper, and has 
holes drilled in spirally to receive cutters, this spiral form 
facilitating the removal of the debris. Both machines take 
about the same power and do the same work in equal times 
as far as can be judged. There is no real rivalry between 
them because calls rl tage are rather different. The 
Jeffrey cutter is g for driving headings, and for any 
work where a deep cub is required. As a rule, however, 
in English mines such deep cuts are not wanted, in addition 
to which the level must be 7ft. wide to admit the cutter. 
The Goolden cutter is excellent for long wall work, as it 
only needs about 4ft. width of level.—J. A. S. 


Answer to No. 352 (awarded 5s.).—It would be difficult 
to draw any definite conclusion as to the best type of 
electric ooal-cutter, as the type and also the motive power 
best suited depends in every case upon the conditions of 
working, the nature of the coal and the price paid for 
getting by hand, and the nature of the workings in the 
mine generally, and upon the commercial value of the coal 
when brought to the surface. Coal-cutting by electricity 
is now coming more to the front on account of the previous 
difficulties having been removed by the increased power 
given to the motors. One form of machine which is now 
on the market is constructed with two motors, one at each 
end of the frame, each gearing into the wheel or disc, 
upon the periphery of which are fitted the cutters, the 
motors being either of the continuous or polyphase type. 
The advantsge of the latter is the absence of sparking 
both at starting and running, thus fitting them for working 
in the majority of mines in the United Kingdom, as very 


few mines are free from gas at all times; also it requires 
по ona ager “as with the contiauous-current 
motors.” e starting switches in both cases, “together 
with starting resistance for continuous-current motors," are 
contained in a gastight iron box, the handles of the switch 
passing through a stuffing box. With the poe typo 
the motors are started with the cutters off the coal. Then 
when the motor has attained its speed the cutter disc is 


allowed to work its way in the coal. 
е SN ENCLOSED MOTOR  [ /— 
Jace —> ^ Э. Rear 


PINION, ENGAGING Fy RACK 
WORM-GEARED TO MOTOR. 


This form of coal-cutter is shown in the illustration, the 
makers of which are Messrs. John Davis and Son, of Derby, 
who also supply machines which consists of cutters fitted 
into an endless chain, the whole frame of which can be 
jacked up in any position to suit the seam, and is used for 
shearing in headings, rooms, or entries. The machine is 
first placed in position and raised to the top of the seam 
at Маш чын bg rots made, р which it ів lowered to 
a fres on. us complete shearing from top to 
bottom, about 7ft. deep and 4in. wide, can be done in Боп) 
25 minutes. Another type of machine is the bar coal-cutter 
manufactured by Mavor and Coulson, Glasgow, and it is 
claimed that less power is required by this than by the disc 

on account of the small leverage at the point at which 
the power is spent. In the machine, as the name implies, 
there is a steel bar which stands out at right angles to the 
machine, This bar, along which the cutters are arranged, 
revolves and cuts its way in the coal to a depth of from 
Bft. біп, to 5ft. бір, | 

The advantages of these machines may be set down as 
follows: (1) great increase in output, about 80 per cent.; 
(2) a higher price can be realised for the product, in the 
way of round coal; (5) in the case of bad roofs, the advan- 
tage is that the machine travels quicker, thus fresh roof 
is opened, and and props are got up quicker and 
not so much timber is required ; (4) in the case of thin 
seams where the getting price is high. 

Almost in every form of coal-cutter the machine as a 
whole is hauled forward by means of haulaye ropes, 
which are coiled on a drum, which ean be revolved by 
the motor at a speed determined by the man in charge. 

A polyphase installation can be seen at Park?Colliery, 
Gars , Lancashire.—K. 


CATALOGUES. 


The Electrical Company, Limited, have forwarded to us the 
1901 editions of their lampholder and measuring instrument 
lista. The list of lampholders covers a very t range of 
design, as in it are ineluded all types that are ein Germany, 
and also those which have been standardised from time to time 
by English manufacturers. One feature in the list which we do 
not remember to have seen before is a lampholder s y 
designed for dam tions, and whieh can be under 
water. In this holder a complete porcelain covering is pro- 
vided, which renders the live metal absolutely secure t 
moisture. Another feature of the list is the lampholders used 
for stage-lighting. Three types of these are 
which the older is mounted on a po 
which the main conductors can be passed. 
holder in the footlight acts as a guide to the conductors, 
isolating them one from the other. On the last е 
of the list will be found the adjusted lampholders wi 
standard Edison screw sockets, which are de with the 
object of preventing lamps of а higher candle-power than 
arranged for being inserted. These holders are, of course, 
only required where the light is given on a flat rate of so much 
per 16-c.p. lamp per annum. In the list of measuring instru- 
ments sent us by the same firm, we find included the varlous 
ampere-meters and voltmeters which have for so many years 
been the standard types of the Electrical Company. Following 
on to these is а complete serles of instruments, in which the 
induced eddy currents in a light pivoted diso and in а metal 
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screen are so made to interact as to give the readings required. 
These instruments are wonderfully dead-beat, and the list is 
devoted to instruments for special purposes for use in workshops 
and laboratories. It is quite worth while for every electrical 
engineer to have this list bs him when he is working out any 
new testing apparatus. 

We have received from the General Electric Company, 
Limited, a copy of their March Progress sheet, in connec- 
tion with which special attention is drawn to their new high- 
voltage wall socket with ‘‘ lined chamber fuse; their quick- 
break " tumbler switch, with protecting wall of porcelain ; and 
their new ‘‘anti-vibration " holder, for use on traction systems 
and in theatres, etc. With regard to the last-mentioned 
speciality, it will be seen from the acoompanying illustration 


that the holder is similar to the firm’s usual bayonet-cap type, 
except that it is provided with an additional interior ring 
having a small projection engaging in a bayonet catch. The 
lamp is inserted in the usual way, and is automatically locked 
by the inner ring. This holder is strongly recommended for 
car, street, train, ship, and mill lighting, colliery installations, 
or any position where the lamps are subjected to vibration. 
Moreover, the anti-vibration holders enable the lamps to be 
cleaned without fear of their falling out, and are, therefore, 
eminently adapted for service in footlights and battens of 
theatres especially. In view of the rapid growth of electric 
traction in this country this type of lampholder should prove of 
considerable value. 

Messrs. Geipel and Lange have taken up the sole agency in 
this country for the Ward-Leonard rheostats and circuit 
breakers, and have recently issued a complete trade list of the 
same. In looking through this, one is struck by the great 
diversity of pipes which the firm are now stocking as standard 
types, and which are applicable to every conceivable require- 
ment in motor control It is impossible in the space at our 
disposal to deal with these types individually, and we there- 
fore propose to indicate certain features which are found 
in ost all of them. One of these features is that 
the circuit of the motor is never broken on the regulating 
contacts. Instead of this, a subsidiary contact is provided, 
at which any slight arcing there may be takes place. 
This subsidiary contact is also operated in the event of the 
current in the circuit exceeding the predetermined limit. In a 
number of these circuit breakers the starting arm is held in the 
“ full-on” position by an electricmagnet in the shunt field 
circuit of the motor. In the event, then, of the supply being 
discontinued, this lever is released, and springs back into its 
original position. Of eourse, in doing so it has not to interrupt 
any current. The circuit is thus broken by an independent arm 
in the event of over load, which combination prevents any damage 
being done to either the motor or starter. The Ward-Leonard 
rheostats now being supplied by Messrs. Geipel and Lange 
oonsist of resistance wires secured on to an iron base by means 
of enamel. The iron base is made with radiating fins in order 
to get rid of the heat which is generated in the resistance 
wires, and in this way the makers are enabled to get into a 
small space the wires required for regulating the motor or 
dynamo. We gather, however, that the design is not strained, 
as the radiating surface provided is about lin. for every 24 watts 
lost in the resistances. The enamel protects the resistance 
wires from oxidation. Of course, the success of this type of 
rheostat entirely depends on the enamel, which must allow of 
the expansion of the resistance wires with heat without cracking. 
It must also be of such a nature that the heat does not make 
the cover soft enough to deform. In both these qualities the 
Ward-Leonard rheostat enamel appears to be most successful. 
Another feature standardised by the firm is the Ward-Leonard 
resistance units, which consist of wires of high resistance 
and of low temperature coefficient, which аге wound on to 

rcelain tubes. The wire is then cemented on to the tubes 

y means of enamel, which prevents oxidation and also prevents 
the adjacent layers of the spiral coming in contact. The 
porcelain tubes are open at the ends, which, of course, increases 
the radiating properties, as it allows a through draught to pass 
the centre of the resistance spiral. These units can be 


obtained for a great variety of currents and with а correspond- | 
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ing variation in resistance. For instance, with a spiral and a 


roelaln tube 34in. long and jin. in diameter, the first unit 
Fisted is700 ohms resistance, and will stand a maximum current of 
about one-third of an ampere. A range of 12 of these resistances 
ends up with one of only 15 ohms resistance, and through which 
2:17 amperes can be passed without damage. A second list of 
the same size continues the range down as low as 0°15 ohm, 
with a maximum current of 21:7 amperes. It will be a great 
eonvenience to electrical engineers to be able to buy at a 
uniform rate resistances of such a durable character, from which 
any combination required can be quickly made up. The list of 
rheostats and circuit breakers is completed by a number of 
special starting gears such as are required for driving printing 
machinery and other special applications of electric motors. 

From the Dermatine Company, Limited, 95, Neate-street, 
London, S.E., we have received a copy of the Dermatine 
price-list for 1901, which contains а considerable amount of 
information about the goods manufactured from the material 
in question, including belting, driving bands, air-pump valves, 
joints, washers, hydraulic cup rings, hose, etc. Dermatine, 
we are told, consists of а combination of gums and chemicals 
treated specially and vulcanised much in the same way as 
indiarubber. It is stated to have been tested all over the 
world for many purposes against indlarubber, and, particularly 
in hot climates, found greatly superior, especially in regard to 
its lasting qualities. But the special feature of the catalogue 
consists, perhaps, in the maps which it includes to show the 
districts throughout the world where raw rubber is collected. 


LEGAL INTELLIGENCE. 


WIRING CONTRACTORS' RESPONSIBILITY. 


In the City of London Court on Friday last, before the deputy 
judge апа а jury, ап action of much importance and interest to 
the electrical trade was disposed of, ib having been remitted from 
the High Court. The claim was made by the Electrical and 
General Engineering Company, 17, Gracechurch-street, B.C., to 
recover the sum of £111 ls from Mr. Albert J. Aitkens, Fern- 
wood. Camden Wood, Chislehurst, for work and labour done in 
installing the electric light ab his house. 

Mr. Turner, counrel for the plaintiffe, said that the defendant 
had paid £95 of the sum claimed, bud now that the action had 
come into court the defendant not only refused to pay the balance, 
but had set up a counterclaim, in which he asked to be awarded 
£100 for defective workmanship of the plaintiffs. The defendant 
was the brother-in-law of an architect named Knight, for whom 
the plaintiffs had done work on several occasions, and in that 
way he was introduced to the plaintiffs, because he wanted 
to have the electric light installed into his house at Chisle. 
hurst, The order was given, and а specification was 
supplied for installation in September, 1899. The plaintiffs 
suggested that the wires should be carried in enamelled steel tubes, 
as by using them there would be greater protection from injury. 
An increase in the price of 25 per cent. was made for that. The 
work was commenced in October, bub ib was not completed until 
early in January because of building alterations which were going 
on in the defendant's house. Аб last the electric light was duly 
installed, and when it was finished the plaintiffe in March sent in 
their account. Then the defendant commenced to make a lon 
list of excuees why he should not pay their bill, He complaine 
that there was a leakage of the current, but that was due to the 
dampness of the house. The main was put into the cellar, which 
was very damp, indeed, and, in facb, the house reeked with damp- 
ness during the whole of the time that the plaintiffs were fitting 
up the light. The condition of the switches alone showed that 
there was а leakage of current through the dampnees The 
defendant complained that he could not turn out the light in the 
hall, and that it had to burn night and day. Afterwards, he 
complained thab he could not get the hall light to burn, and that 
the billiard-room was in darkness, The plaintiffe’ men went 
down and they found & considerable quantity of surface leakage, 
but it was all caused by the dampness. They found that the 
tubes had been damaged by the defendant's builders, and in the 
vestibule they took out a wire which had been injured while some 
floors were being put down. Fresh pipes were put in, and the 
work was left in a thoroughly complete state. There was no cause 
for the defendant's complainte, and they ought not to have been 
made. 

Mr. J. A. Bower, who said he was one of the plaintiffs, stated 
that all the work sued for had been carried out under his personal 
supervision. He was not at Chislehurst the whole time that the 
work was being done, because he bad to go into the country on 
other business, Their contract required tha» they should instal 
the light to the approval of the eleciric lighting supply company 
ab Chislehurst, as well as the fire insurance companies. Both of 
those bodies had approved of his work, and the light was 
supplied after the approval so given. In cross-examination, 
he said he did not know that the electric current had been 
escaping all over the defendant's house, to pub it generally. He 
was surprised that the defendant could поб use the water in the 
lavatory because of the electric shock which anyone received upon 
putting their banda into the water. If there was euch a shock, it 
would not be dangerous. The defendant told them about it, and 
they immediately sent to rectify it. [t was not true that the work 
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was done inefficiently, or in an unworkmanlike manner. They had 
nob infringed the rules of the supply company by leaving wires 
which were uncovered. If the supply company said the installa- 
tion was at the present time dangerous to their own mains as well 
as to the lives of the people in the house, it would not be true. 
The house had been sweating in a marvellous manner, and 
when he was down there on Monday last the place absolutely 
tasted of dampness, and the walls were wet. They did not 
use brazed tubes, but tubes with open joints. he damp 
could not be excluded from the tubes containing the wires, 
because ib was necessary to leave open spaces. He did not 
know that they had neglected to put any insulation between the 
main switchboard and the wall. When he entered into the con- 
tract he had no idea the place was so web. On the previous 
Monday, when he tested the electric light, he found it was quite 
satisfactory. The house had had a chance to dry lately, and the 
lights аП over the house were satisfactory, except that the base- 
ment was web. They could have supplied moisture-proof tubing 
insbead of the enamel steel tubing, but the difference in price 
would have increased the expenses by 50 per cent. If the fire 
insurance companies had anything to complain of in the defendant’s 
house, іб would only have been fair to have given them a chance of 
remedying any defecte, if they existed. The tubing which he used 
was of the best kind, and of the sort which was generally found 
in houses. There was a better class of tubing, which had no jointe 
in it and which was lined with insulation, and it would cost three 
times more than the kind used. The defendant could have had 
this insulated steel tubing, but that was a fad more than anything 
else. Their work was delayed to some extent, but that was 
because the defendant’s building operations were interfered with. 

Mr. L. Schram was also called to speak to the work being 
carried out properly. The cause of the leakage was excessive web 
and moisture. The test which he made quite recently was satis- 
factory. There was no ground for suggesting that naked wires 
were put under the drawing-room floor. The electric light had 
been in use for 18 months now. The reason he did not use tubing 
with brazed jointe to exclude the moisture was because ib was not 
specified for. He did not know that the rubber round the wires 
had in some instances burned away in consequence of the electric 
current escaping, They did not take any exceptional precautions 
to provide against dampness. 

Mr, Frederick J. Bewer was also called, and he said he had 
had 10 years’ experience as an electrician. The work was carried 
oub under his supervision, and wherever it was unsatisfactory іб 
was on account of dampness. The wire which was used was 
insulated with vulcanised rubber. 

Mr. Henry C. Hall, A.I.E.E., arbitrator to the London Chamber 
of Arbitration, said he acted for the City of London Electric Light- 
ing Company and other large concerns as an expert. Не had spent 
five years in the manufacture of rubber, and he was of opinion 
that the rubber covering on the wire used by the plaintiffs in the 
defendant's house was of the highest class used for house 
[агровев, There was no remedy for the leakage which had 

n complained of. Ib was impossible to prevent it. If the 
plaintiffs had contracted to fix up an impossibility, that was no 
affair of his, The only way to get rid of the condensation was to 
dry the place, and then it would disappear. The best materials 
were used in fitting up the electric light at the defendant’s house. 

For the defence, Mr. Colam said the complaint which the 
defendant made was a very serious one, indeed. The inconvenience 
to which he had been put was also very great. The defendant 
had had to pay for a vasb amount of electric current which had 
been wasted in consequence of the very defective way in which 
the plaintiffs had instailed the light inco his house. No one would 
ever be able to tell the extent of the defendant’s loss, because the 
electric current had been escaping all over the house. The defendant 
had never had given to him the supply that the plaintiffs had con- 
tracted to pub in. Ab bhe present time the defendant had only a 
partial supply. The supply company would not run the risk of 
allowing the defendant to leave on the current during the night, 
and he was compelled to shut it off during the greater part of the 
day. It was only in the evening that the defendant was allowed 
bo use the light ab all, and then only for limited hours. The great 
charm of electric light was the convenience of іб. People did nob 
have it entirely because it was much a more brilliant light, so much 
as for its convenience in being able to switch iù on and off ab a 
moment’s notice. The defendant had been deprived of that con- 
venience simply because of the plaintiffs’ gross neglect. Further- 
more, the defendant was still uninsured because of the possibilities of 
fire, because the installation of electric lighb had been carried out so 
badly that the fire insurance companies thought the risk too great 
to accept. The defendant now oounterclaimed for damages for 
the plaintiffs’ bad workmanship, and he asked the court to give 
him something to cover his risk of non-insurance. 10 was very 
likely that difficulties would still arise, and all in consequence 
of the careless way in which the plaintiffs had done their work. 

The Jury here intimated that they only wanted evidence about 
the plaintiffs having failed to comply with the supply company's 
requirements and the fire insurance company's stipulations. 

Mr. Frioker, of the firm of Fricker, Miller, and Co.. said he 
was а member of the Institution of Electrical Engineers, and 
adviser to the London, Liverpool, and Giobe Insurance Company. 
He was requested by the insurance company to inspect the defen. 
dant’s premises on Jan. 30 with a view to insuring them againet 
fire. Their rules.had not been complied with, and he could not 
advise the company to accept the risk. Directly the main switch 
was on there was a dead earth. That was very serious, and ib 
might be dangerous to life or cause a fire, In his view ib was nob 
all due to dampness, as suggested, bub because of the imperfect 
material which the plain had used. Open-jointed pipes had 
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been laid in plaster work, and that was an improper thing to 
do. He did not notice that the house эро damp, 
аз had been alleged, and, in fact, the seemed rather 
dry. The insulation had not been properly fixed, and the work 
was by no means high class. The wire was not the best that could 
be furnished. Wire enclosed in damp plaster ought to be put in 
hermetically-sealed conduite. 

Mr. F. 8. an electrical engineer of the supply com- 
pany, said he inspected the work in question. They had supplied 
the electric current to the defendant’s house, but their require- 
ments had not been complied with by the plaintiff ssc Spb 
There was considerable danger attaching to the way in whi е 
plaintiffs had done their work, апа the defendant only had a limited 
use of the light. They could not tell when a short-circuit might 
take place. There had been short - circuits. 

The Jury, in giving their verdict, said they were of opinion thab 
the plaintiffs were not entitled to any more than £95 which had 
been paid them on their claim, and on the defendant's counter- 
claim they awarded him £25 damages, and judgment was entered 
accordingly. 


FORTHCOMING EVENTS. 


Fripay, Maron 8. 

Physical Sooiety.—At 5 p.m., méeting ab Burlington House, 
Papers: ''A Theory of Colloidal Solutions," by Dr. F. G. 
Donnan ; Exhibition of Apparatus, by Mr. R. Appleyard ; 
© On the Production of a Bright Line Spectrum by Anomalous 
Dispersion and ite Application the ‘ Flash Spectrum,'" by 
Prof. R. W. Wood. Council meeting ab 4 p.m. 

Royal Institution. —At 9 p.m., discourse on '' Vitrified Quartz, 
by Mr. W. А. Shenstone. | 

Institution of Civil Engineers.—At 8 ps studente’ meeting, 
Paper on '' Sewage Treatment,” by Mr. Chas. Johnston. 

British Insulated Wire Company.—At 0.30 for 7 p.m., annual 
dinner, Adelphi Hotel, Liverpool.: 


SATURDAY, MAROE 9. 


Royal Institutien.— At 3 p. m., Sound and Vibrations,” by the 
Right Hon. Lord Rayleigh (Lecture III.). 

Institution of Junior Engineers. — Ab 3 p. m., visit to the 
‘Southall station of the Brentford Gas Company to inspecb the 
carburetted gas plant, eto. 

Glasgow and West of Scotland Solentific Society. —At 7.30 p.m., 
ordinary meeting. de ve оп The Progress of Electricity 
Supply,” by Mr. J. С. Soobt. 

Monpay, MARBCEH 11, 

Society of Arts.—At 8 p.m., Electric Railways," by Major P. 
Cardew (Lecture I.). 

Institution of Electrical Engineers (Newcastle - оп - Tyne 
Section).—Ordinary meeting. 

Sanitary Institute.—Av 7 p.m., lecture on Ventilation, Warm- 
ing, and Lighting," by Prot T. Roger Smith. 


Turspay, MancH 12, 


Institution of Civil Engineers.—Ab 8 p.m., ordinary meeting. 
Paper on *' The ZEsthetic Treatment of Bridge Structures,” by 
Mr. Jos. Husband. 

Institution of Electrical Engineers (Manchester Sectien).—Ab 
7.30 p.m., ordinary meeting. ‘‘The Adaptation of the Steam- 
Engine to the Generation of Electrical Energy,” by Mr. J. 8. 
Raworth. 

Board of Trade.—Adjourned enquiry into the application of the 
Electric Lighting Companies to increase the standard pres- 
sure of supply. 

WrDNESDAY, Maron 13, 


Institution of Electrical Engineers (Students' Secvion).—At 
7.80 p.m., extra meeting. Paper: Distribution of Energy 
in Coal Mines," by Mr. F. E. Pring.—Glasgow Section : Ab 
8 p.m., ordinary meeting. 

Institution of Civil Eagineers.—At 2.30 p.m., sbudente' visit 
to the Millbank-streeb pumping station of the London 
Hydraulic Power Company. 

Society of Arts.—At8 p.m., ordinary meeting. The Proposed 
Electrical ' Monorail’ between Liverpool and Msnchester.” 
Parochial Institute. —Mr. C. N. Ruseell will read à paper on 

" Refuse Deatructors. " 


THuRSDAY, Maron 14. 


Institution of Electrical Eogineers.—Abd 8 p.m., ordinary meet- 
ing. If the discussion on Mr. O'Gorman's paper is concluded 
the following paper will be read: Some Notes on Polyphase 
Sub-station Machinery," by Mr. A. C. Eborall.—Students’ 
Section : Visit bo the works of the Incandescent Lamp Com- 
pany announced for this date will not take place. | 


Fripay, Maron 15. 


Institution of Mechanical Eangineers.—At 8 
meeting. Paper on Combined Trolley and 
way Systems, by Mr. A. N. Connett. 

SATURDAY, MARON 16. 


Royal Institution, —At 3 p.m., the Right Hon. Lord Rayleigh on 
'! Sound апа Vibrations" (Lecture IV.). 


.m. ordinary 
nduit Tram- 


942 


THE ELECTRIOAL ENGINEER, MARCH 8, 1901. 


THE 


ELEOTRICAL . ENGINEER. 


Published every Friday. 
Price l'hreepenee; Post Free, Threepenee Halfpenny 
Editorial and Publishing Offlees: 
189-140, SALISBURY COURT, FLEET STREET. 


LONDON, Е.С. 
CONTENTS. 

МОБОВ аасы 325 | Forthcoming Events ....... _ 341 
The Quin Patent Safety Correspondence ............ =- 343 
Device for Protecting The Late Prof. G. F. Fitz- 
Overhead Trolley Wires 330| gerald, F.R.S. S8 — 943 
An Automatic Zarthing Electric Lighting Enquiry 344 
Device for Trolley Wires 330 | Appointments Vacant. . 347 


A Satisfactory Turbine Tes? 332 | New Companies 347 
Electrically - Driven Uni- Light Railways _ 347 
versal Porteble Drilling Companies’ Meetings and 
-Machine .................... Reports... .-. ~ 348 
Leicester Tramways Report 333 | Contraots for Electrical 
The General Electric Com- Supplies .... —...—.— — 352 
pany’s Dinner ~ 334 | Traction Notes... — 353 
The Maximum  Prioe for Lighting Notes... 855 
Electrical Energy ....... . 335 | Worcester Electric Light- 
Questions and Answers. 337| ing Accounts ............. - 358 
Catalogues. 339 | Provisional Patente ........ 359 
Legal Intelligence .......... = 340 | Traffic Returns - 860 
Electric Power for West Companies’ Stock and Sharo 
Ale 3421 List 2 — 900 


TO CORRESPONDENTS. 

All Rights Reserved. Secretaries and Managers of Companies 
are invited to furnish Notice of Meetings, Issue of New 
Shares, Installations, Contracts, and any information 
connected with Electrical Engineering which may be 
interesting to our readers. Inventors are informed that 
any account of their inwentions submitted to us will 
receive our best consideration. 

АЙ communications intended for the Editor should be addressed 
C. Н. W. Braas, 139-140, Salisbury Court, Fleet Street 
London, E C, Anonymous communications will not be 
noticed. 


TO ADYERTISERS. 

Advertisements should be addressed, to the Publisher, 189-140 
Salisbury Court, Fleet Street, E.C., and should reach him 
not later than noon of Thursday. Special Terms for 
a series can be arranged on application. | 

SITUATIONS WANTED will be charged at three words fo» 


One Penny (prepaid and net), with а minimum charge 
of Sixpence. 


TO SUBSCRIBERS. 
"THE ELEOTRICAL ENGINEER” can be had by Order, from 
any Newsagent in Town or оошту, апа at the various 
Stations, or it can, if preferred, be supplied 
direct from the Office on the following terms 


8 months 6 months. 12 month 
United Kingdom „e „= nm -= -= 3s, Sd. .. ба. 6d. — 138, Od. 
Other Places bs. 6d. .. 108. 6d. .. 218. Od. 


(Post Free, Payable in Advance.) 
Oheques, Post Offüce and Postal Orders for Subscription 
and Adwertisements should be made payable to 


С. H. W. Biaas, 189-140, Salisbury Court, Fleet 
Street, London, and be crossed “ Union Bonk.” 


— 


ELECTRIC POWER FOR WEST AFRICA. 


Such is the title of an article in the Financier 
and Bullionist of Tuesday last, suggesting a power 
transmission scheme for the economical working of 
the gold mines on this coast. "That electrical trans- 
mission has а great future in Africa there is no 
doubt, but the promise is only first rate when water 
power is available. We are not going to criticise 
too closely the statements and figures of the article, 
though it will be necessary to indicate that the true 
conditions of the case are not considered, and the 
estimates are a little rosy. The writer correctly 
states that “electric power can now be generated 
and economically transmitted one hundred miles," 
and then points out the advantages ав regards 
transport and labour that would arise with a 
generating station at the coast. A weak point 
comes in when it is assumed that the power 
would be reliable and continuous, breakdowns 
would practically become things of the past." 
Aluminium conductors, instead of copper, are 
suggested, and the distance of transmission 
fifty miles from the coast. If the conductors were 
overhead, maintenance would be very difficult for 
many reasons, not the least of which would be 
the tendency of the natives to get at the metal. 
The author evidently intends the cables to be over- 
head, because he states that the lighter aluminium 
will require less poles. It is certain that some 
deaths would occur with а pressure of ten thousand 
volts and pilfering natives ; this might frighten the 
latter. On the other hand, it might exasperate and 
greatly affect the political situation. We doubt, 
indeed, if the politicians would in the present state 
of affairs permit of overhead transmission, and 
underground transmission is probably impracticable. 
A more important point, however, in considering 
the suggestion is, assuming the success of mines 
only fifty miles from the coast, whether it would 
not lead to the early construction of a railway 
to the scene of operations. If so, would it not 
be much better to erect a central station on 
the field and distribute around. At the present 
moment the contour of the district 1s not before us, 
so that the cost of a railway cannot be estimated; 
we assume its practicability. With a railway—and 
it might be an electric railway—the transport diffi- 
culties would be solved, and it would be easier to 
guard the conductor of an electric railway than the 
conductor through a virgin country. The question 
of labour also would present fewer difficulties, in 
that the coast would be easy of access. The esti- 
mated cost of erecting and equipping a station to 
supply 1,500 h.p. at the point of consumption, 
together with working capital to run for a year, is 
£110,000 + £35,000 = £145,000. The working costs 
are estimated at £34,250, hence the above allowance 
of £35,000. Allowing for a working year of 3,500 
hours, 1°56d. is the estimated cost “© per horse-power 
hour for energy given off at the mines," and if 


sold at 3d. per horse-power the profit would be 


over £31,000 & year. This, of course, would 
be an excellent scheme if the conditions were 
altogether favourable, but, as previously indicated, 
they are somewhat doubtful. A mere transmission 
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plant would not help the transport of machinery or 
supplies; and if success comes, these must be con- 
sidered. If Jungles turn out another Rand scene 
of operations, а railway will become а necessity ; 
hence we suggest caution. 


CORRESPONDENCE. 


One man's word is no man's word, 
Justice needs that both be heard." 


THE LONDON COUNTY COUNCIL TRAMWAYS. 


SIR,—Your correspondent, “ Pro Bono Publico," quotes 
the first half of a certain paragraph, and in it puts italics 
which are his. Allow me to quote the second half of the 
same paragraph, and to use italics which are mino: 

"o, it is doubtful if there will really be much saving, 
for the extended yoke need not be rectangular (as shown in Fig. ? ), 
but can be of the more commonly employed triangular shape (as 
in ihr 9), which is an illustration of one of the New York 
ir ae 

" Pro Bono Publico" says he quoted the paragraph to 
show that there are other considerations besides those of 
ingenious design and elaborate machinery. His meaning 
is not clear, unless he means that the London County 
Council conduit has the one advantage of small size. In 
other words, the advantage would be in the small amount 
of road excavation necessary for the laying of that conduit, 
pis I had shown the advantage of а system which required 

ew repairs. 

Mow than all the excavation saved in the beginning 
with the London County Council conduit will be made 
afterwards in repairs. There are 13 years of experience 
with conduits which prove this. It is not less than amazing 
that such a question should be raised at this date. Men 
have not made conduit yokes heavy for any reason more 
subtle than this: that the lighter forms of yokes proved 
unworkable. 

And it is not alone the lightness of the London County 
Council conduit to which experienced men will object; 
it is to the bad design throughout. First of all, it is bad 
ао to lay the rails independently of the slot-rail 

okes. The inadequate stay-bolts in the London County 
uncil track can be of no avail, and of what advantage 
is it that less excavation be made in the beginning, if after- 
wards the slot closes up tight on the contact plough, and 
the passengers have to walk! The slot does close up. 
At 6,0001b. per square inch the London County Council 
slot closes an eighth of an inch. It ought to resist 
20,000lb. 

If engineers form themselves into national cliques so 
that, for example, a Bulgarian will never use a certain 
cylinder oil because it is Roumanian, we sball soon have 
more than enough nationality and too little progress. This 
is happening, not in the Balkans, but in England, and all 
over this miserable affair of a conduit. Is it worth her 
while to fight over such a matter? I mean, is it worth a 
little corner of her pride to fight against the via trita of 
successful experience! 

Someone in the Electrical Review of Feb. 22 has been 
making а skirmish of that kind. He would defend the 
conduit of the London County Council by asking much 
begged questions which he himself decimates. But after 
all he fails to champion that which he damns by the 
inevitable faintness of his praise. It would be an injustice 
to the designer of the London County Council conduit to 
suppose that his high reputation depends upon the worth 


of that device. And no one need champion him by the 


defence of other numbers of his works than those which 
have added undoubted elements to the industrial progress 
of Great Britain. 

At all costs the electric tramways must work without a 
hitch. A failure in the beginning will do more harm than 
a thousand excessive excavations which might for some 
weeks annoy tbe gentle omnibus driver. But no one 
pro such excavations, 

-actual discussion of the ien ais amounts of 
. excavation has not been entered upon use that question 


stands far to the side of the sine qud non in London traction. 
However, for the benefit of the few who cannot help 
seeing a paramount importance in a tertiary consideration— 
viz, excavation—I give a drawing which shows the facte. 
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The fall lines show the London County Council yokes and 
conduit. The dotted lines show one of the many conduits 
which have worked with perfect success. One may 
compare the excavations and the concrete.— Yours, eto., 


P.S.—“ Pro Bono Publico " loves chaff. Tell him that I 
shall try to feel the flattery which he intimates when I 
note the charming attention symbolised by the use of 
granite in England. He bids me consider the motto, Via 
irita, via tuta. My Latin, as one says, is not what it used 
to be. Bat it can stand the strain of tritus and (ufus. Am 
I to read, The beaten path is the safe path” 1 Impossible! 
“ Pro Bono Pablico” is bat turning humour on himself. 
Surely the grey matter is on the wrong side of his venerable 
skull. It is the via trita I have recommended; the besten 
track, the tried thing; not the new conduit. When in the 
wet spring of 1893 I sailed for the last time out of the Bay 
of New York, the sound of the exploding conduits brought 
tears to my eyes. I would ask “Pro Bono Publico" to 
leave me this memory of my race, and to bring it not too 
prominently into the glare of a great public controversy. 


ее 


THE LATE PROF. G. F. FITZGERALD, F.R.S. 


We regret that pressure on our columns prevents us 
glving а detailed obituary notice of the late scientist, who 
was president of the Dublin Section of the Institution of 
Electrical Engineers, but no remarks from us could better 
express our sense of loss than the following references made 
at the parent Institution last week. Thus before the 
commencement of the ordinary business of the meeting, 
Dr. Perry called on Prof. Ayrton. 

Before the commencement of the ordinary business of 
the meeting of the Institution of Electrical Engineers on 
Thursday week some sympathetic references were made to 
the recent death of Prof. G. F. Fitzgeraid, late chairman 
of the Dublin Section of the Institution. 

Prof. W. E. AYRTON said he rose to propose no ordinary 
vote of condolence, for in expressing in conventional form 
the sincere regret that tbis Institution felt at the death of 
the chairman of its Dublin Section, he desired rather to 
give voice to their deep grief and sorrow at the loss of the 

ear friend of many and the willing helper of them all. 
To some of them, perhaps, Fitzgerald was bat a name—and 
why? Because his life's work was that of inspiration— 
inspiring others. He gave them his ideas; aye, he even 
explained to them the real meaning of their own. Science 
to Fitzgerald was what religion is to the highest type of 
priest—not a thing to be used to increase the status or 
the wealth of its exponent, but a great good to 
be poured forth without reference to reward or even 
to remuneration, for the benefit of man and of the 
world. Singularly free from human importance, singularly 
fertlle in suggestion on all subjects, was their dead 
comrade. He knew his worth, but never claimed it. He 
knew his power; but whenever he used it was for them, 
for him, for science, to secure intellectual liberty, but never 
to secure position for Fitzgerald. And yet for him abstruse 
mathematics had no difficulty, complex physical processes 
no obscurity. He seemed to be able to follow the inter- 
action of physical molecules more than they could grasp 


in general that the proviso to Clause 6, Section B, of the 
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the working of visible machines, Only that day he (Prof. 
Ayrton) was looking at two letters from Fitzgerald—one 
which reached him on the very day that Duddell read his 
paper in that room in December, and the other a few 
days later. Every line breathed suggestion, encouragement, 
eriticism, modification. These two letters were little 
treatises of the theory and possibilities of Daddell’s device. 
Single-minded, simple-hearted, he died as he had lived, 
respected, honoured, beloved. 

Major-General WEBBER also paid a high tribute to the 
memory of Prof. Fitzgerald. He could trace his descent 
back to the time of the Normans, and there was no doubt 
that the brain tissue was strengthened and brought down 
to him through generations of strong and powerful men. 
Not only was Fitzgerald strong, but he was entitled to be 
called gentle. 

Prot. S. P. THoMPSON wished to add his voice in express- 
ing their condolence at the loss of one who was so dear to 
them, and so helpful to every worker in science who had the 
fortune to come across him. In Germany they deplored the 
fact that there was not more combination in the efforts of 
scientific men such as was the custom in England. If 
there was one man who was more helpful than another in 
that work, it was Fitzgerald. They ought not to forget 
what a very important part Fitzgerald’s ideas played 
in the discovery of the propagation of electric waves. 
Fitzgerald had read papers before the British Association, 
and predicted the properties of these waves on the lines of 
Maxwell before even the researches of scientists had resulted 
in the experimental methods of exploring electric waves. 
One of the suggestions for а coherer for detecting waves 
was made by Fitzgerald bimself. In thousands of ways 
he helped others to carry out ideas which he himself 
could not possibly develop for want of time, and so 
gave them to the scientific world. Even in the work 
of examining candidates for their degree in physics at 
the University of London, he was as kindly and helpful 
and as fertile in ideas as any man could be. There were 
few in any walk of life that could claim the ability which 
Fitzgerald had, and there were none who surpassed him 
in kindly help to others. 

The PRESIDENT said that at the inaugural meeting of 
the Birmingham Local Section the night before he had 
said what he had to say on this subject. He had attended 
the funeral of the late Prof. Fitzgerald as representing the 
Institution. Ў 

The following resolution was then passed in silence, 
each member standing in his place: That the Institution 
of Electrical Engineers in full meeting desires to express 
its profound sorrow at the death of Prof. George Francis 
Fitzgerald, and to place on record the high appreciation of 
his brilliant qualities as a man, as ao investigator, and as a 
leader of scientific thought; and to express to Mrs. Fitz- 
gerald and his family its heartfelt sympathy in the calamity 
which has fallen on them and on science." 


ELECTRIC LIGHTING ENQUIRY. 


Question of Increased Pressure. 


At the Westminster Town Hall on Friday last, Sir Courtenay 
Boyle, permanent secretary to the Board of Trade, opened an 
enquiry into the application of the electric lighting undertakers 


regulations made by the Board of Trade on March 4, 1896, 
might be so altered as to take away the right of consumers to 
object to an increase of the standard pressure of supply. 
he counsel engaged in the enquiry were: Mr. Balfour 
Browne, K.C., Mr. Roger Wallace, K.O., and Mr. D. 
Warnington, for the Westminster Electric Supply Corporation ; 
Mr. Moon, for the Chelsea Electric and the Metropolitan 
Electric Companies ; Mr. Roskill and Mr. A. B. Cane, for the 
City of London Electric Lighting Company ; Mr. Littler, K.C., 
for the Windsor Hotel and the Junior Constitutional Club; 
Mr. Alfred Lyttleton, K.C., and Mr. Talbot, for the London 
County Council ; Mr. R. C. Glen, for the Paddington Borough 
Council; апа Mr. Danckwerts, K.C., and Mr. A. J. Walter, 
for the City Corporation. А number of local authorities were 
represented, Mr. John Bowers, town clerk depute, representing 
the Glasgow Corporation in support of the application. 
The P&zsIDENT explained the object of the enquiry to be as 
stated above. 


greater than 115 volts and not less than 45 volts. 


Mr. Влгғосв Browne said he not only ap for the 
Westminster Electric Supply Corporation, but also on 
behalf of several local authorities. He proposed to state 
the case of the Westminster Corporation first. Under the 
Electric Lighting Act of 1888 the company applied for a pro- 
visional order. The Board of Trade then held an enquiry as to the 
questions involved, and one of the principles laid down in the 
report, which had been very often acted upon since, was that com- 
petition was in favour of the public, and that the best com 
tition the Board could see its way to sanction was competition 
between two companies supplying two different kinds of energy— 
one alternating and onecontinuous current. Àn order was granted 
to the Westminster Company ip 1889, and Section 10 provided 
that energy was to be gupplied by means of a system approved 
by the Board of Trade and subject to such regulations and con- 
ditions for securing the safety of the public and ensuring a 
proper supply of energy that the Board of Trade might from 
time to time impose. In July, 1890, the company submitted а 
system to the Board of Trade, which was sanctioned on Sept. 4 
the samo year. This was a low-pressure continuous-current 
three-wire system. The same month the Board of Trade 
published their regulations in accordance with the section 
to which he had already referred. The most important of 
these regulations was that with regard to the fixing of the 
standard pressure of supply by the undertakers, which ran 
„Such constant pressure shall not be altered, except by 
permission of the County Council, and upon such terms and 
conditions as the County Council may impose, and after public 
notice has been given.” Then there was a provision that if the 
company were not satisfied with the decision of the County 
Council they might appeal to the Board of Trade, whose decision 
was to be final. The learned counsel said that, as he understood 
it, the regulation just referred to was made for the express 
purpose of guarding the rights of the public. It was a perfectly 


sufficient protection for the public, but the regulation which 
afterwards took its place was no protection at all, and allowed 
one or two consumers to block and interrupt a proper supply of 


energy toa very large district in London. Regulation 6 provided 
that the undertakers were to declare the constant pressure at 
which they proposed to supply energy, which was not to be 
The seventh 
regulation provided that the variation of pressure at the consumer s 


terminals should not exceed 4 per cent. Under these regulations 


the Westminster Company commenced supplying energy in 
1891, and in accordance with Regulation 5 they fixed their 


standard pressure at 100 volts. By the fourth schedule of the 
order, Section 1, they were entitled to charge 8d. per unit. 


The business of the company increased very rapidly. In 1891 
they had 763 consumers taking 672,500 units, while to-day they 
had 5,500 consumers taking 7,000,000 units. Accordingly, they 
were able to and did reduce the price, until to-day it stood at 
6d. per unit for the first 4,000 units, and 4d. for every unit 
in excess of that figure. This represented an average 
charge of 43d. per unit, which was only 57°4 per cent. 
of the authorised price. The method of supply to con- 
sumers which was chiefly adopted was by means of an 
agreement terminable on either side by one month's notice. 
It must not be forgotten that in this district the publlo were 
not entirely dependent upon one company, as there was a 
competitive company to whom they could go if dissatisfied. 
The Board of Trade had from time to time, said the company's 
counsel, power to alter and revise their regulations, and in 1895 
they exercised this power. One of the chief points to consider 
was the question of allowing the use of a higher voltage than 
100, and in November of that year the Board of Trade held a 
conference, presided over by Sir Courtenay Boyle. The result 
was that many of the existing regulations were revised and 
altered. А question, however, arose as to the definitions of 
the terms high pressure" and low pressure," and when 
the oonference arrived at the consideration of Regulation 6, 
providing that the undertakers were to declare the constant 
pressure, the discussion was postponed, the president intimat- 
ing that it depended upon the true definitions of these terms. 
Subsequently the Board appointed а committee of experts, con- 
sisting of Lord Kelvin, Sir Wm. Preece, and Major Cardew, to 
consider the question of pressure, and on their recommendation 
250 volts was fixed as the highest limit for а low-pressure 
supply. The following regulation was then made: ** No change 
shall be made in the pressure of the supply to any premises 
except with the consent of the consumer." Ib was to this 
clause that the companies now objected. When the Weat- 
minster Company began to supply energy they were advised by 
exceedingly competent engineers, and they were fully alive to 
the advantages of a 200-volt pressure, but at that time there 
was no 200-volt lamp which could be depended upon. The 
eompany accordingly adopted the 100-volt pressure. Їп 1896, 
however, they were again advised by Prof. Kennedy, and 
they saw that the time had come to alter the pressure, 
as being in the interests of the consumers, of the com- 
pany, and of the local authority. In order that they 
might increase the pressure, er circularised their consumers, 
pointing out that they considered the change would be advan- 
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tageous, and that the permission of the County Council to the 
alteration had been obtained. The result was that 5,500 con- 
Sümers were to-day taking the 200-volt pressure with the 
exception of eight. In these circumstances they had, under the 
present regulations, to go on supplying eight customers 
scattered over a large area with energy at 100 volts, and this 
cost the company a great sum of money. As they had the right 
to charge 8d. per unit they had charged these eight consumers 
the full price, and even then it was at & loss. Instead of going 
to the other company, they insisted upon still continuing 
to have their energy from the Westminster Company, 
and they also insisted that if the change from 100 
to 200 volts was to be made, they should dictate 
what should be done and what should be paid them. The 
large bulk of the consumers were satisfied with the 200-volt 
pressure, and the change had been made entirely at the 
company's expense, having cost them already £45,000 in the 
houses of the consumers. What some of the opponents seemed 
to desire was not that the change should be made on fair 
arbitration terms, which the company were quite willing to 
accept, but they wanted to dictate what was to be paid them on 
account of inconvenience caused by the conversion. And the 
eompany resiated. 

The Presipent : Have the company offered arbitration terms 
at their expense ? 

Mr. Bíarrov& Browne said he was told no such offer had, in 
fact, been made. The company, however, had been exceedingly 
fair in the matter. He was prepared at this instance to offer 
arbitration terms, the arbitrator being appointed by the 
Board of Trade or the Local Government Board. The 
proviso the companies proposed in place of the one now 
existing provided that ‘‘no change shall be made in the 
standard pressure of supply except upon such terms and con- 
ditions as may be agreed upon between the undertakers and the 
consumer, or, failing agreement, as may be settled by an 
arbitrator to be appointed by the Board of Trade." The first 
of the objectors was the Junior Constitutional Club in the 
Mayfair district, of which Mr. V. D. B. Cooper was the elec- 
trical adviser. They consumed 89,980 units in 1900. This 
was the only objector in the Mayfair district. The next was 
the Dowager Duchess of Sutherland, of Belgrave-square, her 
case being that she was afraid’ of getting a shock with the 
200-volt current which would not be given by the 100-volt 
current. It would be explained later in the proceedings 
that there was no more danger from shock from a 200-volt 
circuit than from the 100-volt three-wire system. Mr. Todd, 
of Eaton-square, and Mr. Norman, of Belgrave-mansions, 
also objected, but gave no reasons. Then in the Westminster 
district the Hotel Windor objected. Mr. Oooper, again, was 
not only the electrical adviser, but he had an interest in the 
hotel as well. They consumed 68,505 units in 1900. Messrs. 
Sellon and Cooper, of the Broadway, and Prof. Forbes, of 
Great George-street, also objected. They consumed 70 unite 
and 17 units respectively. The Westminster Company were 
now supplying seven million units to 5,500 people, and these 
eight were the only objectors. The advantages of the change 
from the 100-volt to the 200-volt pressure were these. In the 
first place, to all those consumers who had taken the 200-volt 
current a reduction in price of 8 per cent. had been made. 
Another advantage of the 200-volt pressure was that of 
economical distribution, and a great saving in the loss in carry- 
ing the energy to the consumers. With the 100-volt supply the 
loss was 124 per cent., and the consumers had to pay for it. 
That loss could be reduced to 5 per cent. by the change-over to 
200 volts, which would enable the company to supply energy at 
a cheaper rate. Again, owing to the increased capacity of the 
mains, there would be less frequent interruption and pulling up 
of streets. Besides that, there was the steadier and more 
efficient supply of energy with the 200-volt current. In the 
first place, the higher pressure would be an advantage to the 
company, and in 21 years there would be a saving in capital 
expenditure of £157,000, which they would have had to spend 
in additional feeders for the 100-volt supply. But, of course, 
against that must be put the £45,000 which they had already 
paid for the conversion of the lamps and fittings. There, 
however, would be a net saving of £112,000 in that period. 
One great effect of this was that when, at the end of-42 years 
from the date of the provisional order, the company came to be 
bought out, the less spent on capital the less the local autho- 
-rities would have to pay. The loss of 5 per cent. in distributing 
the current would not go up again to 124 per cent. until the 
company was nearly at the end of their tether. 

The PRESIDENT asked why the figures had been calculated on 
a 21 years' basis. 

Mr. BaLrour Browne said that at the end of that time the 
company would have exhausted the capacity of the existing 
mains. It was thought by some people that by having a 
greater pressure they would be forced to use more energy 
in their lamps, but that was not the case. They had 
examined the accounts of the consumers both under the 
. 100 and 200 volt supply, but no appreciable difference 
could be ascertained. nder these circumstances what was 


to be said against the change? Everywhere it was being 
carried out—St. Pancras, among other places. Bradford was the 
first town to adopt the 200-volt current with entire satisfaction 
to the consumers, while in Glasgow the majority of the con- 
sumers were being supplied at the inereased pressure. Why, 
asked the learned counsel, should a few consumers have the 
power to prevent the companies doing this? He appealed to 
the Board of Trade to say whether it was fair. These eight 
consumers did not really object to the increased pressure; they 
were helding out so as to get all they could out of the company 
beeause the company would not oome to Mr. Cooper’s 
terms. It was a matter of public interest, and he would 
ask the president to say that the first regulation made in 
1890, leaving it for the County Council to decide whether 
or not the change should be permitted, was a more 
reasonable one than the last made. The 1890 regulation 


left the public to be protected by the county counoils, and, if 


necessary, by the Board of Trade, while the latter regulation 
left the companies at the mercy of the public. In the event of 
arbitration, he was perfectly willing that the question of the 
costs should be left in the hands of the arbitrator. 

А discussion here followed as to the mode of procedure to be 
adopted during the enquiry, and it was eventually decided to 
deal with the general questions affecting the companies as a 
whole ; any special points to be dealt with separately. 

Mr. LITTLER, on behalf of some of the objectors, raised the 
point that, as the Board of Trade had given a vested right to 
the consumers to have current supplied at à preesure of 100 
volts, that right could not now be taken away by the alteration 
of а regulation which was made with the consent of the company 
themselves. It was & condition precedent to the regulations 
being changed, and could not be altered except with the consent 
of the person directly interested. Не must say he had the 
greatest respect for the Board of Trade, but —— 

The PRESIDENT: I am very glad to hear you say that, Mr. 
Littler, in view of some of the letters we have had from your 
clients. I do not think you would approve of some of the 
letters we have received from them. 

eee LITTLER said he was not responsible for the action of his 
clients. 

Mr. Dancxwerts, for the City Corporation, who are opposin 
the application, pointed out that the power which the Board o 
Trade had was to make regulations for ensuring a proper and 
sufficient supply of energy.” To take away from private people 
the vested rights which they had, the Board had no power to 
do. What the companies were seeking to do was not to have 
an alteration in a regulation, but to take away the condition 
upon which the Board of Trade altered the regulations. The 
Oounty Council and the Borough Councils of Lambeth and 
Paddington were supporting this objection. 

Mr. BaLrour Browne, in reply, said a proviso was either а 
regulation or it was not. If it were not, then the Board of 
Trade had no power to make it, and it was not binding; if it 
were, on the other hand, they had power to alter it. 

The PREsIDENT ruled that for the purposes of these proceed- 
ings the Board of Trade had power to alter thé proviso. 

Mr. DaANCKWERTS then raised the point that the question 
had been finally decided in 1896, and could not therefore be 
reviewed. In this case there was an appeal to the Board of 
Trade, and one of the conditions on which the change of pressure 
was permitted was the proviso now objected to. 

Mr. A. J. WALTER also argued on the same lines on behalf 
of the City Corporation. If this point were decided in favour 
of the Corporation, they would retire from the enquiry. 

The PRESIDENT said it was true the Board of Trade had 
given а decision on appeal, but he thought it was so probable 
that his advice to the Board of Trade would be that they could 
alter the proviso, and so do away with that particular appeal, 
that it was very desirable that the City should be represented 
throughout the enquiry. 

Mr. WALLACE, who appeared with Mr. Balfour Browne, then 
proceeded to call evidence in support of his case. 

Prof. A. B. W. KENNEDY, engineer-in-chief to the West- 
minster Supply Corporation, stated that in 1890 the system 
employed by the company was the three-wire system, the 
pressure used being 100 volts. It was in 1895 that it became 
possible to get lamps which would work at 200 volts, and it was 
then that he advocated the change in pressure to the Board of 
directors. He had made several tests with the 200-volt lamp, 
and he found that it compared quite favourably with the 100-volt 
lamp. With regard to the suggestion that there was danger 
from shock with a 200-volt current, which was absent in the 
100-volt current, it was a mistaken impression. In the case of 
lamps at 200 volts used on a three-wire system, the Board of 
Trade had arranged that the middle wire should be definitely 
put to earth, so that in any consumer's house there was only 
a 200-volt pressure for anybody to get a shock from, as 
was also the case in a three-wire system at 100 volts. In 
very large premises, where both sides of the  200-volt 
two-wire system were taken in the wires were kept quite 
separate, and it was күзе to get à shock unless one went 
to certain protected places. А 400-volt shock was nob par- 
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ticularly harmful. He knew of no ether alleged danger from 
the increased voltage. The risk of fire, in his opinion, was not 
more than with a 100-volt current. On the other hand, there 
were many 5 to be gained by the increased voltage. 
In 1896 he knew that the company's distribution losses were 
about 124 per cent., and he calculated that with the change of 
pressure to 200 volts they could go on with the same 
mains for approximately 21 years before the losses came up to 
124 per cent. again. They would be at once reduced to 4j 
or 5 per cent. In 1896 they were spending £7,500 per 
annum on new feeders, and accordingly he put the saving 
in feeders alone at £7,500 per annum for 21 years in the 
case of the Westminster Company. In general, there would be 
а very considerable capital saving, and he took it that if a com- 
pany saved capital it was also an advantage to the statutory 
urchaser when the company's term was up. In the case of the 
estminster Company, the consumers benefitted by the advan- 
tages gained in that the price of the current was reduced. The 
compeny had spent about £58,000 or £40,000 in the consumers' 
1 in providing new lamps and overhauling wiring and 
ttings, besides what they had spent in the power station. 
They had given them new lamps for old, and à reduction 
of 8 per cent. on the current charges. Taking it gene- 
rally, the wiring in the consumers’ houses had been 
improved. All over the country the increased pressure 
had been or was being adopted. There was no supply which 
had been laid on since 1897 on which lamps of 200 volts pres- 
sure or more had not been used. Owing to the opposition of 
the eight consumers on the wires of the Westminster Com- 
ny, the shareholdere of the compauy were suffering a distinct 
oss. Everything was ready to give them а supply at 200 volts 
pressure if they would only follow the example of the other 
consumers. The company would have completely ch over 
the pressure to 200 volts last year but for this opposition. In 
the event of only one or two consumers holding out great 
difficulties arose. It was necessary either to lay вера- 
rate mains or put a rotary transformer at the termi- 
nals of the consumer who wished for the 100-volt current. 
This latter course was a very undesirable thing for a small 
private consumer, but comparatively simple in the case of 
avery large consumer. What the Westminster Company had 
done was to set apart certain of their mains for those consumers 
who would have the 100-volt supply. It was true that whenever 
the company made a saving it had shown a tendency to lower 
the price of the energy, so that the average price now charged 
those consumers who took the 200- volt nid s was 43d. 

Under cross-examination, Prof. Kennedy repeated that the 
change in pressure made absolutely no difference to the con- 
sumers so far as the light obtained for a given quantity of 
energy was concerned. The whule cost of the change was 
borne by the company. On paper the increased pressure would 
quadruple the capacity of the mains, but not in reality. He 
could not agree that а 200-volt lamp gave 35 per cent. less light 
than а 100-volt lamp for the same energy, nor was it the fact 
that the candle-power hours were infinitely less in а 200-volt 
lamp. Ап 8-с.р. 200-volt lamp could be set to run for 1,000 hours 
as specified by him, or else it would not be accepted, and if it con- 
sumed from 34 to 44 watts per candle he considered it satisfactory. 
He knew of. no disadvantages attaching to the 200-volt supply. 
Since it was possible to get а 200-volt lamp he had carried out 
the change for a large number of municipalities—Edinburgh and 
Oldham, amongst others. In these cases the fittings of all con- 
sumers were overhauled and replaced where necessary. In 
some cases it was true that the insulation used for the lower 
voltage had proved insufficient for a 200-volt supply. This 
should have been seen to, and also, he should think, a careful 
examination of the mains laid for 100 volts was necessary before 
the change was made. 

The PRESIDENT asked whether there was not more risk of 
corrosion in insulating materials in & consuiner's premises with 
the 200-volt current than with the lower voltage—whether with 
the 200-volt pressure there was not more risk of the wearing 
away of the insulating materials. 

Prof. KENNEDY thought not. If the wiring had been put in 
for 100 volts and the insulation were really efficient, then the 
inorease of voltage made no material difference. In answer 
to further questions put by Mr. Danckwerts, the witness 
agreed that it was as important to the supplier of energy 
as to the consumer that the fittings on the consumers’ 
premises should be overhauled. The lampholders were 
just as safe with 200 volte as with 100. In answer to the 
question what advantage did the consumer get from the higher 
voltage, Prof. Kennedy said that, per se, he did not think the 
consumer got a direct advantage, but in the case where the 
consumer had been changed over frum one voltage to another, 
he did get an advantage because the whole of his installation 
had to be overhauled and he was presented with new fittings 
and lamps. In the case of the Westminster Company he also 
got a reduction in price. 

The PRESIDENT: Suppose the consumer deprives himself of 
having the 200-volt lamp, and continues on with the 100-volt 
lamp, what advantage does he gain 1 


Prof. Kennepy did not think he got any advantage at all. 
With the 200-volt current the main A andres A he gob were new 
fittings and the reduction in price. 

Mr. LirrLz& here said he had already intimated his desire to 
come to some sort of settlement with the Westminster Com- 
pany, although he could not compromise his clients by saying 
that they were in any way to blame. Не had been discussi 
the question with his learned friend, Mr. Balfour Browne, an 
he thought it would be best if he postponed his cross-examina- 
tion of Prof. Kennedy in the hope that some sort of settlement 
might be arrived at. 

he PRESIDENT consented. 

The WrrNEss was then further cross-examined by Mr. Talbot 
for the London County Council, and Mr. Glen for the 
Paddington Borough Council. Prof. Kennedy, in answer to 
questions, said that if the Westminster Compeny had been able 
to reap the full benefit of the change to the 200-volt pressure, 
they would not have had to lay any more feeders for 21 years. 
The consumption of electric onergy by a 200-volt lamp was no 
more than by a 100-volt lamp. e was aware that there was a 
difference of opinion on this matter. A single 5-c.p. lamp 
could be used with a 200-volt current, but he could not say as 
regarded a 5-с.р. lamp. It was the custom with these smaller 
candle-power lamps to run a number of them in series, in which 
case lamps of 100 volts could be used, or even less. This was 
largely done on the Westminster circuits. There was no 
difficulty in obtaining good and efficient lamps of 8 c.p. for the 
200-volt circuits. 

In answer to Mr. Roskill, for the City of London Electric 
Lighting Company, Prof. Kennedy could not say that the light 
given by а 200-volt lamp was superior to that of the lower- 
voltage lamp. There was no appreciable difference between the 
two. 

Mr. Jamas HEALD, chairman of the Electricity Committee of 
the Laneaster Corporation, in reply to Mr. Wallaee, said that 
the standard pressure of current in that town was 100 volte, 
but they now wished to inorease the voltage to 200. Thenumber 
of consumers was about 800, and these were spread over a fairly 
large area. He quite agreed with Prof. Kennedy as to the 
advantages of the 200-volt current over the lower voltage. 

Mr. W. A. Omamen, electrical engineer to the Glasgow 
Corporation, was the next witness. Examined by Mr. Wallace, 
he stated that the area taking the Corporation's supply was 
about 28 square miles. The system adopted was the tbree-wire 
system with 250-volt lamps on the consumers’ premises. The 
horse-power of the generating station in Waterloo-street was 
5,500. In 1895 the voltage they commenced with was 100 volts 
on the three-wire system, making 200 volts altogether. Since 
then two other generating stations had been put down, and the 
Corporation had spent altogether over £800,000 on the under- 
taking. The voltage that was allowed by the regulations at 
the time the provisional order was granted was 115 volts. In 
January, 1897, however, the Corporation gave an intimation to 
the consumers that the standard pressure would in future be 
250 volts, permission having been obtained from the Board of 
Trade to the change. Since then the Corporation had taken 
over а very large number of the consumers to the 250-volt 
pressure, and had not yet finished operations in this direction. 
Only four cases of difficulty had as yet been met with, 
one of which was absolute refusal to take the increased 
voltage. The others were cases of extortion. They did 
not expect any further trouble except from about a dozen 
consumers. "These objectors would either have to be supplied 
by separate mains, or the pressure would have to be reduced 
at the consumers' terminals by means of motor-generators. 
The latter was a most unsatisfactory arrangement as the trans- 
former required daily attention, and this was not а thing that 
could be put up with. In one particular case of opposition it 
had cost the Corporation £150. The transformer was attended 
to every day by the butler of the house, but the Corporation 
had to send a man once every week to examine it. Up to the 
present they had spent about £23,000 on the change, in altera- 
tion to fittings on the consumers' premises and in new lamps. 

In answer to further questions, witness said he decidedly 
thought it was a fair matter to be left to an arbitrator to decide 
what money should be paid to the consumer, but he was sure in 
the majority of cases arbitration would not be necessary. The 
total consumers on the Corporation's main were 5,500, of which 
2,150 were being supplied at a pressure of 250 volts, and the 
remainder, numbering 1,350, were taking the 115-volt current. 
However, 460 of these were already prepared for the change, leav- 
ing 890 still to be dealt with. -As to the advantages of the higher 
voltage, he quite agreed with what had been said by the previous 
witnesses. There was no trouble or worry to the consumer in 
consequence, and as to the pulling up of the street, eto., the 
higher voltage saved this to a considerable extent. 

Under cross-examination, witness admitted that in the case 
of Glasgow they were able to change the voltage practically 
without leave, as the Corporation was the local authority. 
They asked their own permission, in fact. They had a similar 

roviso in their order as in the case of the Westminster Electric 

upply Corporation, The average oost of the change of pressure 
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was about £20 a consumer. Last year about 15 per cent. of the 
energy could not be accounted for. This year the loss in the 
mains was only 5 per cent. Asked whether when the light was 
bad in those places where the change had not been made, 
witness sald that where the 250-volt current was used nothing 
of this sort was experienced. It was impossible to maintain a 
constant pressure with 100 volts, but easy with 200 volts. One 
reason for this was that the loss in the 100-volt mains was 
so much greater than with the higher pressure. А very dis- 
tinct advantage acorued both to the supplier and the consumer 
by the use of the increased voltage. The lamps used at Glasgow 
were of the Robertson, Edison and Swan, and Stern makes. 
They lasted just as long as the 100-volt lamps with the' excep- 
tion of one particular make. The consumption was about 
four watts per candle in both cases. In reply to Mr. Roskill, 
witness agreed that the saving in price and the more uniform 
supply summed up the advantages of the 250-volt pressure. 
At this stage the enquiry was adjourned till yesterday. 


This conference was resumed yesterday, when further impor- 
tant evidence was taken, which we propose to give а résumé of 
in our next issue. At theopening of the conference two important 
announcements were made. e first of these was from Sir 
Courtenay Boyle to the effect that the Board of Trade had 
decided, after taking advice, that it had power to alter 
the regulation of 1896, which required the consent of the 
consumer to be obtained before making a change to a higher 
voltage. The other announcement was that no agreement had 
resulted from the negotiations between the Weatminster Electric 
Supply Company and the eight consumers who were resisting 
the pro change. 


APPOINTMENTS VACANT. 


Assistant Electrical Eagineer, Ilford Urban District Council, 
lighting and tramways department, £120 per annum, March 11. 

Engine Driver, Ilford Urban District Council, experience of 
Willans engines, £2 per week, March 11. Details in our advertise- 
ment columns. 

Stokers (two) Ilford Urban Districb Council, 26s. per week, 
March 11. tails in our advertisement columns. 

Assistant Driver, Ilford Urban District Council, 30a. per week, 
March 1l. Details in our advertisement columns, 

Switchboard Attendants (bwo), Ilford Urban District Council, 
25s. per week, March 11. Details in our advertisement columns, 

Are Trimmers (two), Ilford Urban District Council, 30s. per week, 
March 11. Details in our advertisement columna. 

Meter Fixer and Inspector, Ilford Urban District Council, 
9d. per hour, March 11. Details in our advertisement columns. 

Working Foreman, National Electric Supply Company, 
Preston; must be used to paper-insulated and Callender cables. 
Details in our advertisement columns. 


NEW COMPANIES. 


" The following companies have been registered since our last 
sue: 


H. Ingram, Limited.—Capital, £2,000. Object: to acquire the 
business carried on by H. Ingram ab 724, Sankey-street, Warring- 
ton, as H. Ingram and Co., and to carry on the business of elec- 
tricians, electrical engineers, mechanicians, manufacturers of and 
dealers in electrical plant, etc. 


Wolseley Tool and Motorcar Company, Limited.— Capital, 
£40 000. Object: to carry on the business of omnibus, motorcar, 
cycle, and vehicle manufacturers, electricians, etc. 

Universal Lighting Syndicate, Limited. — Capital, £2,000. 
Object: to carry on business as ironfounders, engineers, tool 
manufacturers, die sinkers, wood workers, electricians, etc. 


European MoGuire Manufacturing Company, Limited.— 
Capital, £20,000. Object: to acquire under an agreement with 
F. C. Buxton certain patente relating to inventions for electric 
motor trucks, sweepers, fenders, stores, life guards, elastic brake 
hangers, brake handles; and to carry on business as engineers, 
electricians, electrical equipment manufacturers, electric traction 
and lighting supply manufacturers ; and to act in England for the 
McGuire Manufacturing Company (Chicago), U. S. A., ог any other 
agency business. 


Baroelona.—A circular has been issued by the Municipality 
stating tbat they are desirous of changing the public gas-lighting 
arrangements of the city and suburbs, and adopting the ‘' latest 
and most ected styles in the light and ite manufacture"; 
they aecordingly invite tenders for the realisation of this end. to 
be accompanied by plans and projects, to be sent in not later than 
March 31, 1901. All tenders to be marked ''Tender for Gas 
Supply.” The basis of contract can be had on application to the 
Municipali 
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LIGHT RAILWAYS. 
The Light Railway Commissioners (Mr. Fitz-Gerald and 


Colonel Boughey) have held an enquiry at Pwllheli with refer- 
ence to the application by a syndicate to construct a light 
railway from 
closing the enquiry the president said that, as far as they 
were concerned, they would grant the order. 


wilheli to Port Nevin and Port Dinlleyn. In 


The Commissioners have also held an enquiry into the 


application of the Worcester Tramways Company, Limited, for 


powers to construct light railways along the vern-road to 


Asylum-lane, Powick, to Astwood Cemetery and Shrub Hill 


Station, and from the Bull Ring, St. John’s, to Henwick 
Station. The order will be granted. i 

The Commissioners have held an enquiry st the North 
Stafford Hotel, Stoke, respecting the propon extension by the 
Potteries Electric Traction Company, and will grant the order. 

The Commissioners have held an enquiry into the application 
of the Essington and Ashmore Light Railways Company for the 
anthorisation of an amendment and extension of the Essington 
and Ashmore Light Railways Order, 1900. The Earl of Jersey 
said they had to decide whether they would be justified ‘in 
turning the private agreement into a public railway. They did 
not think they would bo. Mr. Disturnal had abandoned railway 
No. 1, and proceeded with an alternative proposal, by which, he 
said, the two collieries and the . of Short Heath 
district would be served, and to this proposal there was no 
p eges 

he Commissioners have held an enquiry into the application 
by the Halesowen District Council for an order authorising 
them to construct light railways within their district, at the 
close of which they intimated that they would report upon the 
application at a future date. 

he Commissioners have decided to grant the application, 
made in May last, for a light railway order, in respect to the 
pro extension of the Southwold Railway to Kessingland. 

he name of the Mid-Anglian light railway projeot has 
been altered by permission to the Bury and Diss Light Railway. 

The Oswestry Town Council propose to make an additional 

it of £2,000 to the Tanat Valley Light Railway Company, 
$1,000 of which sum was to be in ordinary shares, so as to 
secure the appointment of a representative director under the 
order, and the remaining £1,000 as loan. 

At а recent meeting of the Electric Lighting and Dinas Dinlle 
Light Railway Committee it was resolved to arrange for the 
drawing up of the objection to the granting of the order, also 
that Mr. Peterson be informed that the resolution passed by 
the Council supporting his application has been rescinded, and 
that the Gwyrfai Distrlct Council be so Informed. 

Application has been made to the Commissioners for an order 
authorising the construction of а cH шаны from Lyndhurst 
to the London and South-Western Railway Compeny's sidin 
at Lyndhurst-road Station. The proposed light railway vil 
cross the main road in the parish of Colbury, and the Main 
Roads Committee have the proposals of the promoters under 
consideration, with a view of securing the due protection of the 
interests of the county. 

The Bridges and Roads Committee of the Merthyr District 
Council recently reported to that body that they had received 
a copy of the award of Mr. W. R. Sheldon upon the arbitration 
between the Council and the British Electric Traction Company 
in reference to matters connected with the eonstruction of the 
new electric railway. The London agents of the Council had 
suggested an appeal, but it was decided that no further action 
be taken in the matter. The question of costa will be determined 
by the Board of Trade. 

A deputation from the promoters of the n light railway 
from Basingstoke through Kingsclere to the helere Station 
of the Didcot, Newbury, and Southampton Беу, recenti 
waited on the Newbury Corporation to explain its objects. 1 
was stated on behalf of the projectors that they would alm to 
get into Newbury as quickly as possible, but did not think it 
could be ed any other way than vid Higholere. 

At the last meeting of the Quorn Urban District Council it 
was stated with reference to the Loughborough and District 
Light Railway that none of the Council' terms had been 
inserted in the draft order, and that Messrs. Clifford and 
Perkins had been instructed to lay the Council's objections 
before the Board of Trade. 

The Carnarvon County Council have confirmed the decision 
of the Light Railways Committee to t & loan of £7,500 for 
the purpose of the light railway from Pwllheli to Nevin, subject 
to the provisions of the Light Railways Act, and to the Cambrian 
Railway Company giving а binding and sufficlent guarantee for 
the regular and efficient working of the line and the payment 
of the interest. 

There is considerable uas at Stockton Heath to the 
Warrington and Northwich light railway scheme. 

The Runcorn Rural District Council are opposing the Warring- 
ton and Northwich Light Railway. 

At a special meeting of the shareholders of the Isle of 


Axholme Light Railway Company on March 2 it was resol ved 
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to sell the Isle of Axholme Light Railway to the North-Eastern 
Railway Company upon terms to be agreed upon. It was stated 
that the directors were willing to accept £8,000 per mile. 

The Montgomery County Council have agreed to make a 
further advance of £1,250, making a total of £3,750, to the 
Tanat Valley Railway Company. 

The Wiltshire County Council will lodge a protest with the 
Board of Trade against the issue of an abandonment order with 
respect to that portion of the Amesbury and Military Camp 
light railway proposed to be carried beyond Amesbury, on the 
ground that the proposed railway would be of great value to the 
County Council for the transport of road materials. 

At the meeting of the Armagh County Council on the 13th 
inst., it will be proposed that the Council petition againet the 
Kingscourt, Keady, and Armagh Railway scheme. 

On Thursday Sir Courtenay Boyle, K.C.B., had before him, 
for approval at the Board of Trade, the Tiokhill Light Railway 
Order, under which it is proposed to construct a line of railway 
in the bey ere eid 12 miles in length, from Tickhill to 
Haxey, where it will connect with sidings of the Great Northern 
Railway and also with other sidings of the Great Eastern and соса Rcs ape a 55 5 ты Гон 
Great Northern joint line. Sir C. Boyle thought that the КЫ рел and paid ap and 6 per cent, interest upon the ordinary 
Great Northern must have a wire clause to guard against falling | share capital to the date of the taking over the tramways by the 
wires to apply only to the use of electricity for traction. Company. The revenue account for the half-year and ene day 

The Worthing Town Council have decided to apply to the 


i Э shows а surplus of £1 523. 13s. 8d., and the balance of the profit 
Light Railway Commissioners for a provisional order authoris- | and loss account, after writing off one-third of preliminary expenses, 
ing the construction of light railways in the town. 


is £1,669. 4s. 10d., which your directors recommend should be 
The preliminaries in connection with the letting of the con- 


dealt witb as follows: to carry to a fund to meet depreciation, 
tract for the construction of the Wick and Lybster Light | £500; to pay dividend for the half-year ended Dec. 31, 1900, at 
Railway have now been arranged. The works have been let to | the rate of 3 per cent. per annum, making a total return of 4 per 
Mr. William Kennedy, contractor, Partick, and operations will | cent. for the year. £900; bo carry forward £269 4e lOd.—total, 
be commenced without delay. 


£1 669. оа. са саг ише run in шо reris ae pesn 

ире : ; 116 853 and the number of passengers carr 103, 0 

p 5 ee ren select Lighe Railway Bill. the result above shown must be regarded as preliminary to the regular 
The Commissioners have submitted to the Board of Trade 


working of the tramways, and is considered satisfactory, many 
: : initial difficulties having presented themselves and been overcome. 
for confirmation an order made oy them amending the Isle of 

Thanet Light Railways. 


loss to the Company, and the directors felb ib their duty to give 
notice to the Council to terminate it in May next. The report and 
balance sheet were adopted. | 


CARLISLE TRAMWAYS 


The report of the directors of the Carlisle Electric Tramways 
Company states that owing to the Corporation of Carlisle pressing 
for the construction of certain additional lengths of lines autho- 
rised but which were nob contracted for or intended to be laid, 
the completion of the tramwsys and equipmenb was considerably 
delayed. The directors are, however. glad to state that they 
induced the Manchester Traction Company, Limited, бо construcb 
these additional lengths, which has now been done, and without 
any increase on the original contract price. The tramways. depót, 
etc., were not finally taken over by the Company until Nov. 1, 
1900. Meanwhile such lines ae were finished were opened for 
traffic on June 30 last and the remaining lines at later dates, and 
worked by the Company under an arrangement to рау 40 рег 
cent. of the traffic receipts to the Manchester Traction Company, 
Limited as shown in tlie accounts, in consideration of which, 


The short lengths of the routes render it absolutely necessary to 
run very frequent services. aud ae the number of cars contracted 
to be supplied ie found inadequate for the lengthened system, 
arrangements have been made for the provision of three new cars 
to be delivered in ample time for the spring and summer traffic. 
The directors who retire are Mr. R. B. Bacningham and Mr. T. D. 
Lingard, who being eligible, offer themselves for re-election. 
Messrs. Walter J. Kerehaw and Co. the auditors, also retire, and 
are eligible for re-election. 

The revenue account is made up from June 30 to Dec. 31, 1900 
(half a year and one day). Iv shows that the receipte were 
as follows (omitting shillings and pence): traffic £4,606; advor- 
tising, £114; sundry, £17; bank interest, £65 total, £4,742. 
Expenditure — electrical energy purchased, £884; running 
expeoser, £1,341 ; maintenance and repairs, £20 ; administration 
and general expenses, £482; debenture stock interest, £491; 
surplus, £1,523. 

The traffic receipts per car mile amounted бо 9:464. ; боба] 
receipte, 9°74d. ; total expenses (57:52 per cent. of receipts), 5 60d. 


COMPANIES’ MEETINGS AND REPORTS. 


CHARING CROSS, EUSTON, AND HAMPSTEAD RAILWAY. 


Аб a special general meeting on Monday, Mr. W. E Jones in 
tbe chair. Billa (1) for conferring further powers upon the Company 
and authorising agreements with the Brompton and Piccadilly- 
circus and the Central London Railway Companies; (2! to empower 
the Compsny to extend their authorised railways to Highgate and 
Victoria and for authorising agreements with the Midland, the 
Central London, the Baker street and Waterloo, the Brighton, and 
the Victoria and Pimlico Railway Companies, and the South- 
Eastern and Chatham Railway Companies’ Managing Committee ; 
and (3) for incorporating and conferring powers on the Finchley 
and Hendon Tramways Company were approved. 


CHELSEA ELECTRICITY SUPPLY. 


Directors : J. Irving Courtenay (chairman); Nugent Daniell ; 
G. N. Marten; Major-General Webber, C.B. (retired R.E.) 
Chief engineer: Percy Still. Secretary: S. J. Cluer. 

Report of the directors (with abstract of accounts) for the year 
ended Dec. 31. 1900 : 

In October. 1900. an allotment of 14,000 ordinary shares, at a 
price of £6 per share, was made pro rata to the shareholders, and 
at Dec. 31 allotmenta of 9,805 shares had been taken up. The 
balance of premium received in 1900, after deducting cost of issue 
and certain excepti»nal expenses, has been carried, as on previous 
occasions, to tbe reaerve fund. "The total of the reserve fund now 
stands ab £56 622 13s. 51. In order to conform to the Companies’ 
Act, 1900, some alterations in the articles of association of the 
Company are necessary, and with this object resolutions will be 
submitted for approval at au extraordinary generai meeting 
which will be held immediately after the er general meet- 
ing. In consequence of the high price of coal, there has been a 
considerable increase in the cosb beyond the provision made iu 
1899 to meet the expected extra outlay. An appreciable diminu- 
tion in the revenue per unit sold has also been caused by the 
reduction in the price of the unit to consumers on the -volb 
supply, which iù was deemed advisable to make in the labter 
part of 1899. This reduction has, however, been gradual, 
as it depended on the change by consumers to the 
higher pressure; ib has resulted in bringing increased custom 
and inducing a somewhat freer use of the current. The 
number of lampe connected on Dec. 31, 1900, was 145,277, an 
addition of £16,410 during the year. Thesum of £3,000 has been 
added to the renewals and depreciation fund out of the net 
revenue. After deducting this amount and after payment of 
interest on debenture stock (£6,750), there remains a balance of 
£11,370. 17s. The directors recommend that this balance shall be 
applied as under ; interim dividend of 6 per cent. per annum on 
the preference shares for the half-year to June 30, 1900 (paid 
July 1, 1900). £900 ; interim dividend of 5 per cent. per annum 
on the old ordinary »hares for the half.year to June 30, 1900 
(paid July 1, 1900), £4,250 ; dividend of 6 per cent. per annum on 
the preference shares for the half-year to Dec 31, 1900, £900; 
dividend of 6 per cent. per annum on the old ordinary shares for 


W. T. HENLEY’S TELEGRAPH WORKS. 


The directors’ report for the year 1900 states that of the 
additional capital authorised by the sharebolders in August, the 
directors have issued £25.000 preference shares at par, and 
£25 000 ordinary shares at 100 per cent. premium, the latter 
enabling the reserve account to be increased by £25,000. These 
shares were all issued to the shareholders or their nominees, 
During the past year a net profit has been made of £62,723. 18a. 6d. 
After payment of debenture interest and income tax, and making 
ample allowance for depreciation of buildings, plant, machinery, 
etc, there remains £56,411. 17s. 10d., making. with £18 853 
7e 4d. brought forward from last year, a total of £75.265. 5a, 2d. 
available for distribution. The directors have transferred £1,000 
to the debenture redemption sinking fand, and £11,000 bo the 
reserve account (in addition to the £25,000 above mentioned), and 
they recommend the payment of the following dividends—viz.: on 
the preference sharee at the rate of 44 per cent. per annum (less 
income tax); and on the ordinary shares at the rate of 20 per 
cent. per annum (less income tax), including the interim dividend 
of 4 per cent. paid on Sept. last. These payments will, together 
amount to £50,554. 98. 2d., leaving £24,710. 16s. to be carri 
forward. The Earl of Galloway and Sir Henry M. Stanley, 
G.C.B., retire by rotation in accordance with the provisions of 
the articles of association, and being eligible offer themselves for 
re-election. The auditors, Meesrs. Ball, Baker, Deed, Cornish, 
and Co., retire, and being eligible offer themselves for re- election. 


NORTHALLERTON ELECTRIC LIGHT AND POWER. 


At the annual shareholders’ meeting en the 6th inst. (Mr. 
C. E. L. Ringrose presiding) the directors preeented a balance. 
sheet which showed an adverse balance of £473. 17s. 5d. During 
the year the current taken by private consumers had very greatly 
increased, and had been во greab as to necessitate a large extension 
of the works and alterations and additions to the plant. Ib was 
estimated that the consumption for private lighting and motors 
for the next quarter would be over 10,000 units. Unfortunately, 
tbe contract with the Urban District Council had proved a heavy 
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important Wesb-end district on the advantages derived: from the 
nee of the electric light for domestic purposes, and from this 
point of view the directors looked forward with every confidence 
to the future success of the Company. 

M*Jjor General Wobber, С.В , seconded the motion, which was 
approved. 


the half-year to Deo. 31, 1900, making a total dividend of 54 per 
cent. for the year, £5,100; dividend of 54 per cent, per annum on 
the 9,805 new ordinary shares from the due dates of the inetal- 
ments to Dec. 3l, 1900, £99; amount carried forward to next 
account, £121. 17s. The retiring directors, Mr. Nugent Daniell 
and Mr. George М. Marten, are eligible for ro election. The 
auditors, Messrs. Cooper Bros. and Co., offer themselves for 
re-election, 


NEWCASTLE ELECTRIC SUPPLY. 


REVENUE AOOOUNT. ” 
Dr. Generation of Electricity. £ s. d. The annual meeting of this Company was held at the offices of 
Coal or other fuel. ‚ £5,260 9 7 the Company. 
ОП, water, and engine room stores... 704 13 6 Mr. Т. G. Gibson (chairman) preeided, and in moving the 
Wages—engineers’ salaries .......... . 1,070 12 9 adoption of the report and accounts said that out of capital 


account they had expended during the year on Pandon Dene 
£15,997. That represented a considerable expense in the building 
of further plant, and they had also had to increase the оопа 

lant. The sum included aleo a cooling tower, which had been 


Repairs, maintenance, and renewals - 
of buildings, £167; engines and 
boilers, £887. 3s. 8d ; dynamos, 
£204. 9s, 7d. ; instrumenta, tools 


and sundries, £159. 18s. 34, .. loe 1,418 11 6 und necessary in order to minimise the steam arising from the 
Sundry costs nob included in th condensing plant. This ceoling tower was now in operation and 
above 220 8 8 giving good results. They had added to the Pandon Dene plant 


two continuous current 500 kw. machines. The greatly inereasing 
demand for power in the town could not be supplied frem the alter. 
mating plant that they started with. They had lald during the 
pasb year five miles of mains, and they had now about 31 miles of 
mains in the town. The ST of their plant was equal to вар. 
plying 90.000 8 c.p. lamps, and they were supplying ab the present 
time 75,000 8 c. p. lampe, divided over about 1,160 customers. The 
power station at Wallsend had cost them £74 698. That had been 
taken over pursuant to a resolution approved at the September 
meeting of the Company. They had there a very large station, 


— 9,283 16 0 
Distribution of Electricity. 
Wages ab out stations, etc. ....... =.= 1.169 7 1 
Stores used ab out- station 128 14 0 
„ maintenance, and renewals 
of mains, £267 ; accumulators and 
other apparatus, £536 12». 3d ; 
meters, £207. 8s. Tee.. 1011 0 5 
— — 2309 1 6 
Rent, Rates, and Taxes. 


all about there—districts which 


Rents payable ........ .... EOM -.». 604 0 0 which would enable them to supply the wants of the 
Rates and taxes „ 1.453 5 9 Wallsend and Walker Union Gas Cou peny's district, and 
— 2,057 5 9 gavo them power also to еарріу their own extended wante аб 


Management Expenses. orth, Willington Quay. an 
1 000 y 


Act of Pagliamens last year. With 


Directors’ remuneration.................. 0 they got power to suppl 
Salaries of staff .. 1.000 19 8 a view to the further extension of works, and having regard to the 
Salary or commisajon of collector ... 150 0 0 powers which they obtained in the Act of Parliament last seasion, 
Stationery and printing... ............... 913 8 the direotors had pongas ib wise and prudent to secure a site at 
General establishment cbarges......... 330 11 7 Carville, by the side of the River Tyne That site comprised 11 
Auditors of Company.. .. ... . 52 10 0 acres, and ib was proposed to erect further works upon it. The 
—— — 2,625 4 11 | site cost them £22,000, but they bad not paid for it in cash, the 
Law expenses е S 24 9 0 | vendor teking shares at £1 premium. Tbe Company would reqaire 
‘Special Charges. further capital to develop the works at Carville, and that would 
Insurance ...............;................ ы 710 be raised partly by the issue of further shares, and by calling u 
VVV тоо money that had nab yob been paid for shares that had beea issaed. 
: — 298 7 10 | That would carry them on for aome time, bat they thought it 
Balance carried to net revenue account ........... .. 21,666 3 3 | desirable that they should borrow some money, and the directors 
| — — | proposed te issue debanrures ab поб more than 4 per cent., to the 
£38,202 8 3 оош of half of the paid-up capital of the Company at any one 
Dr. £ ad | Pe. | - 
Dr. J. T. Merz aecended the motion, and the. dividends resom- 
Rental of dert.... f hf 11 Ө | ended wero declared. | 
сталее 3 c — сае A ыў 20 0 0 ———Á— S E 
counts and sundry small accounts .................. 314. 9 10 METROPOLITAN ELECTRIC SUPPLY. | 
£38 262 8 Repart of directors (with abstract of acoounts) for year ended 
x J. E o ir aria оаа еа ате дызы Ыы 
tal acoount—amoun received ..................... 370,645 0 0 ср өреп но» pria 
Sundry creditors for plant and buildings .......... МЯ 2405 13 5 £1,244,254. le 6d., has now reached a total of £1,417.805. 8s. lld., 
Sundry creditors on open accounts ss q if 3.557 1 1 being an increase during the year of £173,551. 7s. 5d. The 
Debenture stockholders for interest acorued........ ‚ 3206 5 о | Principal items of expenditure were for the works ab Willesden, 
JJ! 8 66,622 13 Б | 80d for tbe extension of the low-tension system, During the past 
А year the cap as been increased by the issue o ,000, bein 
Balance ab credit of neb revenue account .......... 6 220 17 0 | 7m Мапое of she Mi per osni -moregsee Невен иго BOUE: an 
£442 657 9 11 | aleo by the issue of 15,000 ordinary shares of £10 each to the 
Cr cei at par baing the balance 2: * 5 
i = share capital. @ gross revenue for the year amoun to 
8 aod 5 feaa To ed £209,420. ба. Id., as compared with £179,190. 1s. 10d. in 1899, 
account, £11 оа нс 413.975 7 10 being an increase of £80 230. 4s. 3d. The cosb of generation, which 
Sire оп had. opak £041. la.. general Morea, in 1899 was £90419. 7a. Id., amounted in 1900 to £106,009, 
47.710. 3s. : ? ' 82140 "e 9d., or E шоо of £15,589 л а To meet the гару 
‚710. 33 ee А ing demands for eurrent, a fourth steam generator 
Rund V duds 5 „ 1 in i 1,500 kw. capacity is in course of erection at the Willesden 
Casb ab bankers and if bandes o v: 6063 3 0 works, and a fifth machine of similar size has been 
e аЬ During „494 will e hens Ме = ош» v Me шше ? 
uring the year negotiations took place w the St. Mar ne 
£442,057 9 11 Vestry for the sale to them of the Company's West London 


(Marylebone) undertaking. А provisional agreement, subject to 
the approval of the Vestry and the shareholders respectively, wae 
entered into on 5 ich, in the opinion се оа. were 

and reasona e agreement was appro y estry 
on Aug. 3, bub ab a subsequent meeting held on Oot 16 the Vestry 
decided thab the resolution approving the è should nob 
be confirmed. The balance ab the credit of revenue account, 
before providing for depreciation, is £78,500. 10s. 5d. The 
directors have set aside £14,000 as an addition to the deprecia- 
tion and reserve fund, which now amounts to £78 422. 5s. 10d., 
carrying to the credit of the net revenue account tho sunm 
of £64,500, 10s. Ба. which, with the balanoe broughé forward 
from last account and other receipts, makes a total of £71,840. 
18& 9d. After deducting debenture and share interest and 
other charges, there remains a balance of £27,841. ls. 3d. 
An interim dividend of 6s. per share on the ordinary 
share capital was paid on Aug. 11 1900, amounting to 
£25,500, and the directors recommend that a furtber dividend of 


The annual meeting of the shareholders was held at the Cheleea 
Town Hall on Wednesday, Mr. J. L. Courtenay presiding. 

The Chairman, in moving the adoption of the report said three 
causes had operated in lowering the dividend by 4 per cent.— 
namely, the increase in the price of coal, the diminution in the 
amount of revenue per unit sold resulting from the reduction in 
price to consumers who took the supply at 200 volts (a decrease 
amounting to jd. per unit on the whole supply, or close upon 
£3,000), and the unusually light weather in the first and last 
quarters of the year 1900, which the directors estimated had 
diminished the revenue by much more than £1,000. The Com. 
pany's plant had given very little trouble, and had been 
maintained in a high state of efficiency. Several impor- 
tent extensions of the mains had been carried oub, 
and the Company was in a position to supply elec- 
tricity at short notice to premises situated in any parb of the 
area of supply. They would have to invest a substantial sum 
before the end of the year in acquiring certain properties, whicu 
it was estimated would give them sufficient space for all build. 
ings necessary for the supply of current to the whole of Chelsea. 
In conclusion, the Chairman said he thought the Company had 


together with the proportionate payment of $d. 
done a very great deal towards educating the residents in that karch of 


-new shares. This will absorb a er sum 
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and leave a balance of £1,824. 14s. 6d. to be carried forward to 
the next account. The directors consider that this result is sabis- 
factory, having regard to the high price of coal generally, especially 
during the last three months of the year. The number of 8.c.p. 
lamps supplied by the Company increased during the year from 
500,000 to 570,000. The present number of lamps connected is 
578,000, and the applications show no signs of decrease. Іа 
accordance with the articles of association, the following directors — 
viz., the Hon. J. B. Lubbock, Sir James Pender, Bart., and J. Carr 
Saunders, Esq.—retire from the Board, and are eligible and offer 
themselves for re election. The auditors, Messrs. Deloitte, Dever, 
Griffiths, and Co., also retire, and are eligible and offer themselves 
for re-election. 
Ruvenve AOOOUNT. 


Dr. Generation of Electricity. £ ad. 
Coal or other fuel ....... . - £69,065 4 6 
Oil, waste, water, and stores ....... 6,172 0 10 
Salaries of engineers, eto... 3,387 10 2 
Wages and allowan ces ~ 11,887 9 6 


Repairs and maintenance: build- 
inge, £2,348, 3s. 11d.; engines and 
boilers, £10,031. 118, ; dynamos 
and exciters, transformers, motors, 
edc., £1,239. 47. 7d.; other 
machinery, instruments and tools, 
£1,364, 4s. 3d ; accumulators and 


accessories, £488, 168, ............ . 16,471 19 9 
Purchase of current ............. errr 25 0 0 
—— 106,009 4 9 
Distribution of Electricity. 
Repairs, maintenance, etc., mains., 384 6 1 
Repairs, etc , of transformers, etc.. 1,073 17 0 
Maintenance of distributing stations 65 9 
1,523 12 1 
Rente, Rates, and Taxes. 
Rente payable.................. етер . 1.777 3 5 
Rates and taxes EEA . 8,604 18 3 
5,982 1 8 
Management Expenses. 
Directors' and trustees'remuneration 3650 0 0 
Salaries of management . 8,001 16 11 
Wages of meter readers and wiring 
1пвреобогв......................... —M— 491 O 9 
Stationery and printing es 901 3 1 
General establishment charges ..... 3,128 14 6 
Auditors: Board of Trade, £85; 
Company's auditors, £157. 10s. ... 249 10 0 
16,415 5 3 
Law and Parliamentary Charges. 
Law expenses RE m s 162 9 4 
Parliamentary charges TER 12 2 0 
— 174 11 4 
Ieursn ess ыы ad Corin iran 1415 0 7 
Depreciation—buildings, plant, machinery, etc. ... 14,000 0 0 
Total expendibture........................ EVEN 144,919 15 8 
Balance carried to net revenue accounb .......... 64,500 10 5 
Р £209,420 6 1 
Sale of current (9,855,175 В.Т. units) after making £ 8. d. 
provision for bad and doubtful debts ..... ....... . 202,826 16 0 
Rental of meters ..................... — tes — 6,143 15 5 
208.970 11 5 
Rente receivable . . » os oas s >s 407 6 7 
Work done and goods supplied... 42 8 1 
£209,420 6 1 
Dr. GENERAL BALANOE-Su EET, £ в, d. 
Capital account—amount received ................... . 1,419,055 14 6 
Sundry tradesmen and others ........................... 57,575 12 6 
Sundry creditors on open accounts . . 210,502 0 9 
Depreciation and reserve fund — 78 422 510 
Balance at credit of not revenue account .......... 27841 1 3 
£1,593,396 14 8 
Cr. £ s.d. 
Capital account—amount expended for works . I, 417,805 8 11 
Stores on hand : coal, £2,764, 118. 3d.; oils, waste, 
etc., £485. 168, 6d.; general, £10,602. 76. 13,852 14 9 
Sundry debtors for amounts paid on account. 283 
Sundry debtors for current supplied ............. 82,467 3 9 
Other debtors.......—..—.—.—.— oos oos soe cassos sosea om 1,209 4 3 
Suspense accounts waiting adjustment. 1.027 3 11 
Deposits (provisional orders, vestries, eto.) ... = 675 0 0 
DU BG COUN, dic ccncecindshacdndee O ooo En 64,190 19 7 
Cash at bankers on current account.... 11,885 10 2 


£1,593,396 14 8 


The ordinary meeting of the proprietors of this Company took 
place on Tuesday at Winchester House. | 
Mr. W. Н. Cripps eaid the number of lamps added during the 
ear was 70,000. This large rate of increase was a very gratifying 
feature when considering their future, and was far in excess of the 
estimate they formed when they first considered the advisability 
of erecting the works at W en. The Board therefore felt that 


the shareholders would agree that the Company was fully justified 
in the step they took when the Willesden works were decided on, 
for this large yearly increase could never have been properly met 
in any other manner. As it was, with ample space ab their disposal 
it was comparatively easy for them to cope with any demands that 
might be made on them, and already two new machines had been 
ordered, and would be in readiness for next winter's supply. This 
would bring up the total capacity of the plant to 12 500 h.p., equal 
to the supply of nearly 500,000 earn E connected. Referring to the 
negotiations carried on last year with the St. Marylebone Vestry for 
the sale to them of the West London portion of their undertaking, he 
said their successors, the Borough Council, had not reopened negotia- 
tions, but decided to proceed with the application to Parliament 
for a right to give a competing supply. That Bill would come 
before Parliament this session. The directors having done their 
best to work amicably with the local authority, and having offered 
bo sell the undertaking to the vestry on what, he was sure, would 
be considered the most reasonable terms, were determined to offer 
the most strenuous oppoeition to the Bill  Entirely apart from 
whether municipalities, backed by the rates, should compete with 
private traders, it oould never have been contemplated in the 
original Electric Supply Acts that the local authorities should 
become trade rivals to the companies, Parliament had given the 
local authorities exteneive powers of supervision over the Company, 
powers which could be only fairly used by an entirely disinte- 
rested authority. These powers, combined with those obbained 
under an agreement, were freely used by the Borough Council. 
To be given over, bound hand aud foot, to a jealous trade rival 
clothed with such powers as the Borough Council possessed was 
nob competition, but rather unjust confiscation. He never 
could believe that a parliamentary committee would sanction such 
а scheme, inflicting as i& would а blow оп free and independent 
trading, the life and soul of commercial enterprise in this country. 
The directors were glad to be able to state that by far the greater 
portion of the Company's mid- London area had now been changed 
to a low-pressure conbinuous-current supply, and the economy 
obtained from the results of that change had abundantly justified 
them in the policy which they had been pursuing for the last few 
years. Portions of the Company's St. Marylehone and Paddington 
district had been similarly dealt with, except that the supply 
remained alternating. The directors were engaged iu treating the 
southern half of St. Marylebone in the same manner as they had 
treated the mid-London area—viz., by changing the present high- 
tension supply to the continuous-current one; and the laying of 
the mains for the purpose was already in progress. He feared 
they would nob be able to complete much before the beginning of 
next year. He moved the adoption of the report. 

Sir James Pender seconded, and the motion was unanimously 
agreed to. 


W. T. HENLEY'S TELEGRAPH WORKS. 


The ordinary general meeting of the shareholders of this Com- 
pany was held on the 6th inst. аб the Cannon-streeb Hotel, Mr. 
Sydney Gedge presiding. 

The Chairman, in moving the adoption of the report, congratu- 
lated them on its very satisfactory nature, and stated that, com- 
paring the accounts this year with those of last year, an improve- 
ment was shown in every particular. The dividend of 15 per cent. 
last year required £16,500, and this year the 20 cent. they proposed 
would require £25,467 ; while among the preference shareholders 
the amount divided would be £3,712, as compared with £2,086. 
He then compared the position of the 09 рари in the past five 
years, and pointed out that the progress made had been steady, 
the rate of dividends having been 10 per cent., 12 per cent., 14 per 
cent., 15 per cent., and 20 per cent. They could not have pre- 
sented these agreeable resulte had it not been for the unremitting 
кып of Mr. Sutton (managing director), Mr. Habbon, and the 
stait, 

The Earl of Galloway seconded the motion, which was carried 
unanimously ; and resolutions were afterwards passed, declaring 
the dividends mentioned and reappointing the Earl of Galloway 
and Sir Henry M. Stanley as directors. 


BROMPTON AND KENSINGTON ELECTRICITY SUPPLY. 


Directors: Henry Ramié Beeton (chairman); William Reginald 
Davies; Robert Arthur Germaine; William Francis jen 
William Page. 
J. Owens. 

Abstract of directors’ report and accounts for the year ended 
Dec. 31, 1900: 

The revenue account shows a credit balance of £21,324. 3s. 7d., 
which, with the balance of £229. 4&, brought forward, and £282, 
13s. 5d. balance of interest received makes a total of £21 836. 1а. 
After deducting £2,250 for interest on debenture stock paid and 
accrued, £2,100 for interim dividend paid on the 7 per cent. 
cumulative preference shares, and £2,457. 128. 6d. for interim 
dividend ab the rate of 5 per cent. per annum for the half year to 
June 30, 1900 on the ordinary shares, the directors recommend that 
the sum remaining—viz., £15,028. 88. 6d.—be dealt with as follows : 
to credit of depreciation account, £6,000; in reduction of renewals 
suspense account, £3,000 ; to payment of the remainder of dividend 
to Dec. 31, 1900, on the 7 per cent. cumulative preference shares, 
£2,100; бо payment of a dividend on the ordinary shares for the 
half-year to Dec. 31, 1900, at 7 per cent. per annum, making 
6 рег cent. for the year, £3,440. 138. 6d.; and that the balance 
of £487. 15s, be carried forward to the next account. The 
increase in the number of lamps connected during 1900 was 


Manager: Henry W. Bowden. Secretary: Thos, 
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equivalent to 13,075 35-wabb (8-c.p.) lamps. In accordance with 
the s resolution passed Jau. 10, 1901, the nominal capital of 
the Company is now £300 000, divided into 20,000 preference 
shares of each and 40,000 ordinary shares of £5 each. The 
directors now pro to issue 8,000 preference shares and 339 
ordinary shares, bringing the ordinary and preference capital up 
bo £100,000 each, &nd to redeem the existing debenture stock. 
The renewal of antiquated plant has been completed during the 
year at a further cosb of £2,992. 16s. 10d., and after appropriating 
£3,000 from the income of the year, the renewals suspense account 
stands at £14,194. 168. 10d. Mr. W. R. Davies and Mr. W. F. 
Leese retire from the Board by rotation, and being eligible, offer 
themselves for re election. Messrs. Miall, Wilkins, Randall, and 
Co., the auditors of the Company, offer themselves for re-election. 


REVENUE ACCOUNT, 


Dr. Generation of Electricity. £ s.d. 
Coal or other fuel....... 5 .. £5,138 15 4 
Oil, waste, water, and stores .. 449 11 0 
Proportion of salaries.. .................. 1119 2 1 ` 
Wages and gratuities .. .... TEPEE . 1,938 16 7 


Repairs and maintenance : buildings, 
£39. 9s. 6d.; engines and boilers, 
£393. 4s. 10d.; dynamos, exciters, 


motors, eto. 148. 2d.; other 
machinery, instruments, and tools, 
£187. 8s, 2d. ....... EAA 620 16 8 
Cartage of ashes .. ....... ——Ó Á — 37 2 0 
— — 9304 3 8 
Distribution of Electricity. 
Proportion of salarles . . 225 0 0 
Wages .... J =... 26118 3 
Repairs and maintenance of mains... 38 14 1 
Repairs, etc., of transformers, eto. 85 17 11 
—— 56110 3 
Rente, Rates, and Taxes. | 
Rente payable .......................... . 42910 6 
Rates and taxes ........................ . 1,303 17 11 
—————— 1833 8 5 
Management Expenses. 
Directors’ remuneration, less amount 
WAIVER caisre etos IR E ene ... 1,200 0 0 
Salaries of secretary and clerks .... 726 1 8 
Salaries of collectors .. ..... sea sse ses 16617 6 
Stationery aud printing.. .. 163 6 2 
General establishment charges .. 327 13 6 
Auditors of Company ..................... 49 0 0 
Auditors of the Board of Trade ...... 45 0 0 
— — 26691810 
Law and parliamentary charges I — а 65 0 4 
Special charges—insurances ........................ a 263 9 7 
Sundries. 
Remuneration to trustees, and other charges ...... 103 9 9 
14,800 0 10 
Balance carried to neb revenue accounb .............. 21,324 3 7 
£36,125 4 5 
Cr. £ s. d. 
Sale of electricity per meter (less rebates) ......... 34,457 10 8 
Rental of meters on consumers’ premises ............ 1,658 18 9 
Transfer fees . isses dcus " — Т9 815 0 
£36,125 4 5 
Dr. GENERAL BALANCE-SHEET. £ s.d. 
Capital account—amount received ................—.... 208,305 0 0 
Sundry creditore ....... US —— T 7,800 12 8 
ro mir account SSS 8 17 500 0 0 
ce ab credit of net revenue account ....... -— 6,0028 8 6 
£239,634 1 2 
Cr. £ s. d. 
Capital account — amount expended for works ...... 207,700 14 8 
Renewals suspense account ..... ... (evene EN ERU SOE - 14,194 16 10 
Stores on hand: coal, £878; oil, waste, eto., 
£206. 6s, 3d.; general, Є0............................ 2. 1,104 6 3 
Sundry debtors for electricity supplied ............. — 13,475 16 11 
Other debtors and prepaid and suspense charges... 600 9 1 
Cash аб bankers—Parr’s Bank, Limited... .... ...... 2821 5 3 
Cash mn MT a 3612 2 
£239,634 1 2 


Ab the ordinary general meeting of the proprietors held at 
Winchester House, Old Broad.street, E.C., Mr. H. R. Beeton 
(chairman) said that bub for the increase in the price of fuel the 
works cost would be the lowest they had yet achieved. During 
the t year they had completed the renovation of their station 
by disposing of the last instalment of the antiquated plant. To 
accomplish this they had had to write off the capital account 
from fired to last nearly £27,000, but they had now praotically a brand 
new engine-house equipped with the most modern type of plant, 
the fruit of which they were reaping, and would continue to reap, 
in economy of production for many years bo come. By substituting 
vertical for horizontal plant they had added so much to the floor 
space of the engine-room as bo postpone the necessity for building 
a new station for a long time to come. They had laid the founda- 
tions of lasting and Ада prosperity, so that the directors 
would be very disappoin in their next report they were 


unable to recommend an increased distribution of profit. From 

the circular sent out it would be seen that the directors con- 

templated au issue of further capital whereby their ordinary and 

preference capital would be raised to £100,000 each. The object 

of that issue was nob merely to provide for the immediate capital 
requirements, but to redeem the debenture stock. He moved 

the adoption of the report and accounts, and that the dividends 

recommended therein be approved. 

Mr, Wm. Pago seconded. 

On the question of coal, the Chairman said they had about two 
months stock under their present contracb, and there was nothing 
fired beyond that, so that they could avail themselves of the 
presenb price. 

The motion was then put and carried unanimously. Mr. W. R. 
Davies and Mr. W. F. Leese were re-elected directors, and a vote 
of thanks to the chairman concluded the proceedings. 


CHARING CROSS AND STRAND ELECTRICITY SUPPLY. 


Directors: William Francis Fladgate, Esq., Craig’s-court, 8. W. 
атша); G. Н. Brougham Glasier, Esq., St. James’s-street, 

W. (vice-chairman); Stefano Gatti, Esq. (A. and S. Gabti), 
Strand, W.C. (managing director); John M. Gatti, Esq. (A. and 
S. Gatti), Strand, W.O; Richard Chadwick, Eeq., 80. Martin’s- 
lane, W.C. Secretary : Edwd. Wilmot Seale, Eeq. Engineer-in- 
chief: W. H. Patchell, M. I C. E., eto. 

The report of the directors (with abstract of accounts) for the 
year ended Dec. 31, 1900, states that the directors are glad to be 
able to put before the shareholders а satisfactory report of the 
working of the Company. The building extensions at the 
Lambeth station have been completed, and the entire site is 
occupied by the generating station, which is uow fully equipped. 
The sub-station buildings at Short’s-gardens have also been com- 
pleted and partially equipped. One thousand five hundred kilo- 
watts in motor-generators and 400 kw. in batteries have been 
installed. The plant and machinery at these stations and at the 
Maiden lane station have been maintained in a high state of 
efüciency. The increase in the Corporation's business has necessi- 
tated the erection ot a further sub-station to supplement the exist- 
ing stations in use for the West end areas, and a site has been 

uired in 80. Martin's- lane, in the rear part of which a sub-stetion 
is being erected, while їп the front offices are being built to accom- 
modate the staff necessary to carry on the general business of the 
Corporation. An Act empowering the Corporation to acquire land 
and erect generating stations аб Marsh Gate-lane, Bow, was passed 
in the session of 1900. The Act also empowered the Corporation, 
upon terms to be approved by the Board of Trade, to supply 
electric energy in bulk vo certain local authorities in the East end. 
The site acquired under this Act consists of 74 acres of freehold 
land, on part of which the generating station is being erected for 
the City order. Sites for sub-stations have been secured ab 
Fenchurch.streeb and Ludgate-hill. Building operations are in 
progress on these sites, and negotiations are ing for other 
necessary sites. Motor-generators and batteries are being installed 
at Ludgate-hill sub-station, and supply is already given from that 
station to part of the City area. The growth of the Corporation's 
business in all its areas has been satisfactory. The equivalent of 
39,431 additional 8.c.p lamps (36,004 in the western areas, 3,427 
in the City area) have been connected to the mains of the Corpora- 
tion, making a total of 222,120 lamps now connected, while negotia- 
tions are proceeding in the several areas for a supply to nearly 50,000 
additional 8-c.p. lamps, of which a large proportion are in the City 
area. There have been 22 miles added to the mains in the West-end 
area, and 27 miles in the City area, making the total mains laid 174 
miles. The units sold during the year 1900show an increase of 995,132 
over those sold during 1899 The increase of grosa revenue from 
sales of current in 1900 over 1899 was £15 962, as compared with 
an increase cf £10,715 in 1899 over 1898 -:4.e, an increase of 
nearly 50 per cent. The directors have reason to congratulate 
the shareholders on the satisfactory resulte of the year's trading, 
which would have been even more satisfactory bub for the price of 
coal (entailing an increased expenditure of nearly 30 per cent. 
over the price paid in 1899) ; the serious loss of inoome due to the 
fire at Maiden-lane Station in March last, and the further con- 
sequent heavy distribution losses pending the reinstatement of 
damaged plant and machinery. The fire loss on capital accounb 
is being written off share premium account. In accordance with 
the arrangements authorised at the extraordinary meeting of the 
Company held on May 17, 1900, the sum of £73,670, 16s. 10d. has 
been lent to the Charing Cross and City Electric Company on 
account of £200,000 authorised. The net earnings, as shown 
in the revenue account, have amounted to £929,517. ls. 3d. 
A sum of £2,182. 2s. 9d. has been paid in respect of 
interest on debentures and temporary loans up to ‚ 31, 
1900, and £10,625 wae distributed as interim dividend at the 
rate of 84 per cent, per annum for the half-year ended June 30, 
1900. There remains а sum of £16,709. 18s. 6d., which, added to 
the undivided profit of #4, 541, 13e. 10d. from the preceding year’s 
account, and £1,161. 4s. 7d. received for interest on advances, 
makes £22,412. 16s. 11d., which the directors propose to deal with 
as follows: to provide for dividend on 44 per cent. preference 
shares, £7,052. Is.; to pay a dividend at the rate of £94 per cent. 
for the half-year ended Dec. 31, 1900, on the ordinary shares 
(making with the interim dividend paid in August, 1900, £9 per 
cent. for the whole year), £11,875; and to carry forward 53,486, 
15a, IId. Mr. W. F. Fladgate and Mr. R. Chadwick are the 
directors who retire by rotation, and being eligible, offer them- 
selves for re-election. The auditors, Messrs, O. R. Johnson and 
Son, ajeo.retire, and offer themselves for re-election. 
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REVENUE ACOOUNT. 


Dr. Generation of Electricity. £ ad. 
Coal or ot her fuel, including carriage £25,718 4 9 
Oil, etc., and engine-room stores ... 1,553 7 8 
Proportion of salaries .................. 900 3 4 
Wages and gratuities ._............... 5,026 16 10 
— — 33,198 12 7 
Repairsand maintenance — buildings 208 711 
Engines, boilers, dynamoe, obe. 3,500 5 9 
Accumulators and accessories "S 944 1 3 
— 4041411 
37,217 7 6 
Distribution of Electricity. 
Proportion of salaries ............... T" 955 6 1 
Wages and gratuities ....... саш 190 1 1 
Repairs, testing, maintenanoe, and 
renewals of maine . 1,424 6 6 
Repairs; maintenance, and renewals 
of meters, switches, eto e 558 3 0 
Wayleaves and licenses ............. s 844 11 6 
——— 3,972 8 2 
Public lighting maintenance ............................ 308 2 9 
Кеше, rates, taxes, and insurances ..................... 3,365 15 7 
Management Expenses. 
Directors’ remuneration ............... 1,050 0 0 
Salaries of secretary, өбс. ....... 2. . 2,494 19 10 
Stationery and printing. - 242 18 7 
General establishment charges ...... 474 3 10 
Auditors of Company ........... ...... 75 0 0 
— 4337 2 3 
Law өхрепвев..................... o 277 1 0 
Accident compensation claiſdee . 25 19 6 
8 TE CASH .. ue 80 0 0 
preciation respect uildings, plant, 
machinery, etc. ........... eene 4 = err 8,000 0 0 
57,581 16 9 
Rents, repairs, rates, and taxes payable in respect 
of property nob in occupation . 130 0 0 
Total expenditure............ FCC 57,711 16 9 
Balance carried to net revenue ................ ТЕР 29,517 1 3 
T £87,228 18 0 
r. 
Sales of current, lesa rebates and allowances for £ в. d. 
bad debt — — —... 84,199 19 9 
Public lighting ....... EPA ————Á 1,463 17 10 
Rental of meters, obde., on consumers’ premises ... 1,259 11 3 
Transfer fees and sundry receipts ... ........... — 43 17 6 
86,967 6 4 
Rents receivable in respect of property not in 
fq. ior DTE 201 11 8 
£87,228 18 0 


GENERAL BALANCE SHEET. 

Dr. Liabilities. £ s 4. 

Capital aecount—amount received ............ ....... 510,700 0 0 
Sundry creditors for preferenoe dividend, £4,052. 
дг. 3d.; various credits £2,939. 10s. Id.; sundry 


tradeemen and others. £50,409. 92. 94. ........... 57401 9 1 
Abt eredit of net revenue accoun?, £33 037 16a. 11d.; 
leas preference dividend, £7 052. 1s. ; and less 
interim dividend paid, 210 625 ....... .............. 15,860 15 11 
Depreciation fund account, £36,000; leaseholde 
depreciation fund  soeount, £10000; share 
mium account, £63 667. 8s. 114, ; reserve 
und capital account, 30, O0 139,667 8 ll 
. £723,129 13 11 
Cr. Assets. £ s.d. 
Capital account—amounb expended for works 609,830 0 0 
Freehold premises sub leb .. ... hh ..... 3 550 11 6 
Leasehold premises sub le . = 400 0 0 
Charing Cross and City Electric Co. for advances.. 73,670 16 10 
City of London provisional order ..... ..... .......... РА 1,852 4 6 
Stores on hand at Dec. 31 1900...... F 6.597 5 10 
Sundry debite on account of contracts . 2,235 1 6 
Sundry debtors for currend U —L[—ꝛ O. . 21.623 10 0 
Other deb tors . . . * 1,549 2 9 
Cash ab bankers and in hand ........................... f 1,821 1 0 
£723,129 13 11 
STATEMENT OF ELECTRICITY GENERATED, SOLD, ЕТО. 
Quantity generated in B.T. unite..... ............ .. .. 6,572,739 
Quantity {Privat lampe ( 139 250 4 997.181 
sold Private consumers by meter... 4 857 260 j 
Quantity used on wor kk tt 1,564 582 
Total quantity accounted ѓог.......-.......-. e .:. .. 6, 561, 763 
Quantity nob accounted for.... . = 10,976 
Number of poblic lamps ..... ........ ....—. — АЗ 113 


amps 
Total maximum supply demanded (kilewatts) ............ 
At the annual meeting of thie vomer held at St. Martin's 


of the Company ae satisfactory in last year 
they had added nearly 14,090 lampe in Sp, Martin's distri 18100 


amperes each, and the latter of 1,700 16-c.p. lamps, 
‘be commenced н 


in the Strand district, and 7,000 in Holborn. А new demand for 
electricity was arising for motor and heating purposes; last year 
the Company had doubled their supply under that head. The 
gross revenue was also in a satisfactory state, the increase being 
£15 962. That being the case, he could understand shareholders 
enquiring how it was һай the Board pro to pay only the 
same dividend as last year, and that in order to do even that they 
had to fall back on some of the carry forward of the previous 
year. There were two causes for this—the increased price of coal 
and the ex ive mode of working during several months as the 
result of the fire last March ab their Maiden-lane station. The 
Corporation was now supplying electric light in 166 streets in ite 
western area and 65 streets in the City. 

Mr. G, Н. B. Glasier seconded the motion, which was adopted. 


CONTRACTS FOR ELECTRICAL SUPPLIES. 


CONTRACTS OPER. 


Steckton.—Tenders will be advertised shortly for one 300-kw. 
engine. 

Sutton Celdfield.—The Corporation invite tenders for house 
wiring. Tenders by March 11. Details in our advertisement 
columns. 

Shorediteh.—The Council invite tenders for their annual 
contracts. Tenders by March 12. Details in our advertisement 
columns. 

Sunderiand.—The Corporation invite tenders for indiarubber- 
covered cables, etc. Tenders by March 29. Details in our 
advertisement columns. 

Wallasey.—The Urban District Council invite tenders for the 
supply and delivery of electrically-worked tramcars. Tenders by 
March 14. Details in our advertisement columns. 


Ploesti ).—The Municipality invite tenders for the 
laying down and working of electric tramways for 30 years. The 
provisional deposit is £23,000. Tenders by April 3. 


Colwyn Bay.—The Urban District Council invite tenders for the 
supply of one 120-kw. steam dynamo and switchboard extensions, 
Tenders by March 22. Details in our advertisement columns, 


Buxten.—The Urban District Council invite tenders for a 
250 kw. steam dynamo and a Bellise ine coupled to two 
43-kw. dynamos, Tenders by March 12. tails in our adver- 
tisement columns. 

Shipley.—The Urban District Council invite tenders for the 
supply of house berminal boxes and switch gear, motors, wiring 
installations, &o. Tenders by March 19. Details in our adver- 
tisement columns. 

Cheltenham.—Tenders are invited for the electric lighting of 
St. John’s Church, Cheltenham. Specifications, etc., can be 
from Mr. Weaver, Carlton-place, Hewlebt-streeb, Cheltenham. 
Tenders by March 25. 

Southampton.—The Corporation invite tenders for insulated 
electric cables, frames, and covers, including excavation and 
reinstating of road ways. Tenders by March 11. Details in our 
advertisement columns. 

Warrington.—Tenders are invited for electrical light installa- 
tion for the new police buildings. Specification, etc., can be 
obtained from the architecte, Messrs. Саскебь and Burns Dick, 
24, Grainger-street West, Newcastle on-T yne. 

Darwon.—The Corporation invite tenders for the supply and 
delivery of feeder cables pillars, and overhead electrical equip- 
ment in connection with the electric tramways. Tenders by 
March 25. Details in our advertisement columns. 


Manchester. —Thbe Tramway Committee invite tenders for the 
supply of permanent-way materials, toole, and plant. Particulares 
may be obtained from Mr. J. M. McElroy, general manager, 
Tramways Department, Town Hall, Manchester. Tenders by 
March 9. 

Aberdeen. —The Electric Lighting Committee invite tenders for 
supply of fuel economieer and additional Babcock and Wilcox 
boilers. Specification, eto., may be obtained from Mr. J. Alex. 
Bell. city electrical engineer, Cotton-street, Aberdeen. Tenders 
by March 15 

Cardiff —The Corporation invite tenders for steam-pipes, 
exhaust pipes, injection and overflow pipes, feed pipes, drain 
pipes, engine-house flooring, and switchboard gallery and central 
service gangway. "Tenders by March 18. Details in our advertise 
ment columna. 

Dagenham (Essem).—The West Ham Town Council invite 
tenders for the erection of a dynamo house at their small.pox 
hospital, Dagenham Essex. Specification, etc., may be obtained 
at the Borough Engineer's Office, Town Hall, West Ham. 
Tenders by March 12 

Wolverhampton.—The Tramways Committee invite tenders 
for the complete overhead equipment of abou» five miles of bram- 
way route, and the supplying and laying of feeders, conduite, and 
switch pillare for the same. Tenders by March 22. Dobails in 
our advertisement columns. 

Vercelli (Italy).—The Municipality will shortly advertise for 
tenders for an electric installation for public and private lighting. 
The former will consist of 76 arc lampe of 800 cp. and eight 


Work must 
within six months. 


THE ELECTRICAL ENGINEER, MARCH 8, 1901. 


353 


Burnley.—The Tramways Committee invite tenders for the 
supply of the necessary materials for the overhead equipment in 
connection with the trunk line. Specification, etc., may be 
obtained from Mr. R. Birkett, borough electrical engineer, 
Aqueduct-streeb, Burnley. Tenders by March 23. 

Hammersmith.—The Borough Council invite tenders for sapply 
of electrical stores for 12 months ending March 31, 1902. Specifica- 
tion, etc., may be seen and any further information obtained of 
Mr. G. Gilbert Bell, resident engineer at the electriciby works, 
67, Fulham Palace-road, Hammersmith. Tenders by 13oh inst. 

Wimbleden —The Urban District Council invite tenders for 
cables, joint-boxes and jointing material, transformers, meters and 
demand indicators, lubricating oils, and Weleh steam coal, for the 
year ending March 31, 1902. Specification, etc , may be obtained 
en a e at the Electric Lighting Works, Durusford - road, 
Wim . Tenders by March 15. 

Bristol —The Electrical Committee invite tenders for the 
erection of the superstructure of the Avonbank electricity works, 
fFeeder-road, Bristol. The work compriees a large amount of 
steelwork, as well as brickwork and concrete work. 8 tien, 
ebe., cap be obtained ab the office of Henry Williams, Esq., 
architeet, 24, Clare-street, Bristol. Tenders by March 12. 

Warrington.—The Corporation invite tenders for (Section 1) 
supply, delivery, and laying of steel raite, paving, etc., forming 
a way ; (2) supply, delivery, and erection of steel poles, 

„ trolley wire, insulatere, etc., forming a complete over- 
head equipment; (3) electric tramcars. Specifications, etc.. can 
be obtained at the offices of Mesers. Preece and Cardew, 13, Queen 
Aune's.gate, Westmineter, З W. Tenders by March 27. 

Bray (Ireland).—The Urban District Council invite tenders for 
the supply and erection of: (Section A) boiler-house plant—oue 
Lancashire boiler and accessories; (Section B) engine-house 
plant -() one 150.kw. high-speed steam alternator, aad (2) one 

kw. rope-driven alternator and accessories, for the municipal 
electricity works. Specification, etc., may be obtained by manu- 
fecbuners ab the offices of Mr. Robert mond, M. I. C. E., the 
eonsulting engimeer to the Council, 64, Victorie-sueet, West- 
minster, „S. W. Tenders by March 14. 

Mewpert (Men.)—The Corporation invite tenders for the supply 
and erection of: (Section 4) constructional steelwork, bankers, 
ete. ; (5) steel flue; (6) coal and ash conveyor; (8) overhead 
travelling crane; (9) steam.boilers ; (10) mechanical stekers ; 

Ínel (12) water- tanke; (13) eompeund 
ne (14) electric generators ; (15) con 
t with cooling towers; (16) feed pumpe. Specifica- 
tions, etc., у De obtained from Mr. Н. F. Parshall, 8, P:inces- 
street, Bank, London, Е.С. Tenders by March 25. 

London, W.O.— The British Electric Traction Company. Limited, 
on behalf of the Gravesend and Northfleet Electric Tramways 
Company, invite tenders for the construction of new tramways in 
Gravesend and Northfleet, and the reconstruction of the existing 
tramways in Gravesend ; for the supply and conetruction of the 

electrical equipment for working the overhead system. 
Copies of the specifications and echedules can be obtained on pay- 
ment of £10, returnable upon receipt of a bona fide tender, from 
the secretary, Mr. Charles Dade, Donington House, Norfolk street, 
Strand, London, W.C. Tenders by 25th insat. 


RESULTS OF TENDERS 

Bradford.—Mesere. D. Bruce Peebles and Co. have secured the 
contract for two 200-kw. tramway generators for the Corporation. 

Creydon.—Mesars. Callender have obtained the contract to 
supply cables and undertske works of maialaying, etc., during 
tbe current year. 

Mertiake. — The Barnes Urban District Council bave accepted 
the tender of Meesre. Johusoo and Fitzer, St. John’s-road, Rich- 
mond, at £89. ба, for wiring their electricity works ab Mortlake. 

Halifax —The Tramways Committee have accepted the tender 
of the Brush Electrical Engineering Company, Limited, for the 
eupply of 12 tramcar bodies at the price of £238 5s. each, and for 
the supply of 36 trucks for tramcars at £55 eacb. 

Istiogton.—The Borough Council have accepted the following 
tenders for the supply of electrical stores : Sloan Electrical Com. 

ny, 15, Fore street, Avenue, E.C., and Mackey’s Electric Lamp 

pany, Limited, Tulip-place, New Church-street, Bermondsey. 

Worthing.—The Electric Lighting Committee have received 
tenders for the fitting up of premises with the electric light from 


Meesrs. Bostel Broe., Brighton; Messrs. Page and Miles, 
nne Brighton; and Mesers. Whittaker Bros., Limited, 
udley. 


Ballinasice (Ireland) —The tender of the Ampére Electrical 
Company, Mill Abbey street, Dublin, at £1,205, bas been accepted 
for supplying and erecting the necessary plano and fittings for an 
electric ligho installation in the new hospital block of the district 
lunatic asylum, Ballinasloe. 

Aberdeen —The Tramways Committee have accepted the offer 
of the British Ineulated Wire Company, Limited, amounting to 
£1,601. Ze. 7d., to furnish the electrical equipment of the tramway 
to the bathing station. The Gas and Electric Lightiog Committee 
have accepted the tender of Measers. Alley, M'Lellan, and Co, 
Glasgow, for condeneers for the new Dee Village electric lighting 
station, аб £1,697. 

Huelva.—The tender of Don Julio Saranana, ab 7,400 pesetas 
per year, has been accepted for the lighting concession of the 
town for 20 years. In connection with these Spanish contracts, 
id is interesting to note that the successful tenderer, who will 
transfer his concession to the Kleobro Ayamontina Company, was 


Babcock and Wilcox, Lim tel.. . . . T6230 6 0 
D. Smith, McMillan, and Со. ........ ......... ....—..... 3 300 0 0 
Stirling Boiler Company) .. 8,460 0 0 
Hornsby and Sons, Limite. orso o=o 8 709 0 0 
op ena) нна ка Seer pisi e... 6990 0 0 


the only tenderer, and that he obtained the same ab 100 pesetas 
per annum lees than the official estimate. 

Wolverhampten.—Tenders have been received for the construc- 
tion works for the new electrical tramways and the erection of 
tbe buildings. They include the supply of ebout 1,500 tone of 
steel rails for 7j miles of the track. The tender of Mr. H. 
Holloway. of Wolverhampton, at £50,000, for msking the line 
from the boundary on the Bilston side through Wolverhampton 
to Tobtenball, has been accepted. The time fixed for this work 
is 11 months. 

Lenden Seheel Board.—The School Board have received the 
тюк tenders for wiring, etc., for electric lighting Offord-read 

ool : 


G. Weston апа CO. оо. оос £370 0 0 
Drake and Gorbam ..... ............... ener.» 365 5 0 
Peto and Radford, Limited  ................. ............... . 231 0 0 
Comyn Ching and Со." ............... e . 324 0 0 


* Recommended for acceptance. 


NHemdon.—Tbe following tenders are recommeedel for accept- 
ance in connection with the electric lighting : 


Section A. —Holdawosth aud Sane ...................... ^. 30 0 0 
Sectien B.— Mather and Platt, L'mited..... ........ wee 806 0 0 
Section D. —J. Speacer and ОС ·. .... "—— — Ж 220 0 0 
Sec'ion Е. —В. Thomas . . . . e. 4.221 16 0 
S.ctim F.— Electrical Power Storage Company, Limited 2,103 7 6 
S-ction G - Western Electric Company................. ... 12,518 11 9 
Section H.— British Thomson - Houston Оошръу, 
Hit,“, каа 6493s 347 15 O 
Section I.— Puck and Hick m ............................ 255 4 9 


S ction O not yet tendered fur. 
Seuthwark.—The Electric Lighting Commi:tee have received 
the following tenders for the second extension of electric lighting 
station : ` 
Section A.—400-kw. steam generator with foundations, ebeam 
connections, etc., and a spare armasure for same. 


C. A. Parsons and (Со. ...................- Versu. TN = 00 
Bergtheil and Yeung........... ..£5,827, £3,897, £3 987, 4 627 0 0 
British Schuckert Company, Limited ...£4,000 £4303, 5,888 0 0 
British Westinghouse Company, Limited, 

£4,064, £4,220, £4,264, £4,268, 4,884 0 0 
Willans and Robinson, Limited, 

ВА 070, 24,409. £4 679, £4 878, 5, 142 0 0 
Si mens Bros. and Go.... £4226 *£4,510, £4,313, 4,996 0 0 
Mather and Platt, Limited...... 5 24, 18), 24 24), 4 500 0 0 
Smith, McMillan, and Co.. £4 379, 4 969 15 0 
Electric Oonstruction Oompa y .................. ase. $4,390 4,789 0 0 
Ashton, Frost, and Oo., а, eie etes . . 4,598 0 0 
S Z. de Ferranti, Limited... £4 610. 16s., £1,717. t5s., 5,190 15 0 
General Electric Сотрапу.. .. ......... idi 4,813 10 0 
Jobnson and Phillipe. ——— . . 480 0 0 
Orompton and Co., Limited .......................... £5,034, 5,017 0 0 
Brush Electric Engineering Company, Limited........... 5,870 Ө 0 
Bow, McLachlan, and Co., Limited d ... . £5,500, 5.88) 0 0 


S ction B.— For the provision of a further pair of water- tube l oi ers 
with steam connections, mechauical stoker8, acd ex'ensiers to coal- 


conveyor gear, 


Recommended for acceptance. t Recommeaded ‘or 

subject to the price of their chain grate stokers and Vicar«'s atokers 
being included in the schedule annexed to their contract, and tho 
Council reserving the right to determine which stoker is to be installed 
within three months from the execution of the contract. fwitches, 
ammeters, and instruments required for regulating the East.s'reet 
feeder are to be fitted to the switchboard panels ia the station by the 
General Electr c Company, at а cost of 2117. 10:. 


BUSINESS NOTES 


TRACTION. 


Ceslielo. —Streps are being taken to ard the publie as far 
as possible from the risks attending tbe fal of eleetrio wires. 

Ayr.—Mr. Frederick Cout$», of Dundee, has been appointed 
manager of tho electric tramways аб a salary of £300 per annem. 

West Cumberland Tramways.—On Monday the West Cumber. 
land Electric Tramways Bill was read a firet time in the House of 
Commons. 

Barnes.—A ratepayers’ meeting has unanimously a ved the 
action of the District Council in opposing the on United 
Tramways Bill. 

Power Bills. —The Brighouse Town Council and the Mexborough 
Urban District Council intend to petition against the two 
Yorkshire Electric Power Bills 

Merthyr Туйту — Ad the meeting of the Brid and Roads 
Committee on Monday, io was stated that the electric traction 
company's authorised lines were nearly completed. 

Darlington. — Аб a meeting of the General Purposes Committee 
on Wednesday ib was resolved to recommend the Corporation to 
Jr dae purchase of the trenrway company’s u tor 


954 


North Shields.—It was fully expected that the new electric 
tramways would have been in operation ou Saturday, but for some 
reason the cars were not running, and much disappointment was 
expressed. 


W —On the recommendation of Mr. Preece, the con- 
sulting electrical engineer, estimates of the cost of additional 
lant in view of the early introduction of electric tramways are 


ing prepared. 

Leamington.—All that is now needed before the work of laying 
the new line for the electric trams for Warwick and Leamington 
can be commenced is the formal parliamentary ratification of the 
provisional order. 

Stourbridge.—Ab a special meeting of the Urban District 
Council on Tuesday ib was stated that the Railway Committee had 
now agreed to allow the tramway company to use span wires and 
ornamental poles to carry them. 

Bilston.— The District Council bave given their consent to the 
transfer of the old oen: Tramway Company's uuder- 

taking in Bilston to the Wolverhampton District Electric 
Tramway, Limited, at the price of £9,582. 


Gateshead.—The system to be adopted on the tramways for the 
protection of the public against falling wires is to consist of 
earthed guard wires over the trolley wire at such points where the 
trolley wire is crossed by telegraph or telephone wires. 


Chester,— With reference to our note in last week’s issue, we 
now learn thab at a special meeting of the Town Council last week 
it was decided to abandon the proposed extensions of the 
tramways to Hoole and Liverpool-road, and to Stonebridge, 
Saltney. 

Ipswich. —The Corporation have notified the tramways company 
that they have obtained the approval of the Board of Trade t to 
their purchasing the company’s undertaking. An extraordinary 
meeting of the company has resolved to sell to the Corporation by 
agreement. 

Swansea.—The official notice of approval of the tramways 
extension shows that the maximum charges are b> be ld. per mile, 
and the Corporaticn have power to borrow up to £100,000, and are 
given leave to lease the undertaking to the tramway company on 
berms already arranged. | 

Leicester, — Mr. E, George Mawbey, M. I. C. E., the borough engi- 
neer, is particularly interested in the proposed tramwaye, having, 
in conjunction with the Tramways Sub-Committee, prepared the 
scheme. As reported in lasb week's issue, Mr. E. Manville has been 
appointed consulting engineer. 

Pembroko (Ireland). —The Urban District Council have received 
а deputation from the railway company in reference to the pro- 

Scalp and Enniskerry tramway. Ib is contended аб the 
statutory requirements have not been complied with, and the 
matter is postponed to enable the Council to obtain advice on 
the point. 

Shereham.—Representatives of the Brighton and District 
Tramway Company have had an interview with the Urban 
District Council's Works Committee relative to running their 
cars by electricity instead of by horses, and respresentatives of all 
interested autborities are to be invited to meet and talk the 
matter over. 

Gosport. —AÀ ratepayers’ meeting has unanimously agreed to the 
proposal of the District Council to apply the rates under their 
control to the payment of the expenses attending the opposition to 
the Bill now being promoted by the Portsmouth Street Tramways 
Compeny to construct further tramways in the urban district of 
Gosport and Alverstoke. 


Croydon.—The County Council have decided that on the con- 
version of the tramways to electric traction the cars shall stop 
only ab certain fixed points along the route. А starb was made 
on Wedneeday with the work of erecting the poles for the overhead 
system, the contract for which ie in the hands of the British 

homson-Houston Compauy. 


Searborough.—With regard бо the offer of the tramways com- 
гарую hand over their Bill to tbe Corporation on payment by 
the labter of £1,600 (expenses in connection therewith), the Streeta 
and Buildings Committes have decided not to close with this offer, 
but to continue to oppose the Bill of the company pending any 
arrangement which might be come bo. 


Crewe.—Abt a meeting of the Town Council on Wednesday the 
chairman of the Tramways Committee stated that the Light 
Railways Commissioners had refused to give the Council an order 
for the construction of electric tramways within the borough. The 
scheme although blocked would only be delayed, and he thought it 
would be carried out in a few years time. 


Burnleg.—The price to be pa by the Corporation for the 
undertaking of the Burnley and District Tramway Company has 
been fixed at £53,000. The Corporation took possession on 
March 1, and are now carrying on the system. Already it has 
been decided to abolish the exin steam trams, and to spend 
£120,000 forthwith in equipping the line for electric traction. 


Sunderland. — The overhead “рше; of the new electric 
tramways on the Southwick, Tatham street, and Hylton-road 
routes was inspected on Tuesday on behalf of the Board of Trade 
by Mr. A. P. бег. He expressed himself satisfied, and then 
roceeded to the electric power station in Dunning-etreet, which 
e inspected and approved. Major Druitt, R E., inspected the 
permanent way of the new routes the following day. 


Manehester.—The General Purposes Committee have resolved 
that a statement be inserted in the petition of the Corporation 
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age the Lancashire and Yorkshire Railway Bill that the angle 
of the proposee new road at ite junction with St. Mary's-road 
would unsuitable for the electric tramways, and suggesting 
thab the company should make such alterations as might meet the 
пат of the Corporation and the safety and convenience of the 
public. 

Motor Union.—At tbe annual meeting of the Automobile Club 
ib was decided to form a motor union, open to all motoriste, 
ladiesor gentlemen, without reference to social position, by which all 
automobiliste shall be embodied under one banner for the purpose 
of furthering the motor movement, Members of the union will 
have the privilege of claiming from the union financial and 
assistance in respect of proceedings or actions-at-law, either civil 
or criminal, in connection with their motor vehicles. 

Proposed Railway under the Selent.—In the case of the 
South. Western and Isle of Wight Junction Railway Bill, ander 
which powers are sought to connect the Isle of Wighb with the 
mainland by a railway under the Solent, the Examiners of Petitions 
for Private Bills have decided that the Standing Orders of the 
House of Lords have nob been complied with, inasmuch as no proof 
has been given in connection with that part of the Bill empower- 
ing the London and South-Western Company to subscribe to the 
undertaking. 


Dundee.— Work upon the eastern tramway route is now 
practically completed. As all opposition to the Constitution-road 
scheme has been withdrawn, it is expected that the Municipality 
will be vested with authority to construct the pro tramway 
in that part of the town. A start with the work will be made 
about the end of April. Plans are also prepared for the 
conversion of the system in Victoria-road. e Board of Trade 
inspection of the electric overhead рде of the East End 
tramway system was announced for Wednesday last. 


Proposed Russian Electric Railway.—The Berlin oorre- 
apondent of the Standard states that an English company pro- 
ре to build an electric circular railway, ‘with several branch 

es and a central station, in St. Petersburg. It promises to 
provide the Russian capital with a service of trains running every 
two minutes, In the city the line would run overhead on iron 
pillars, and in the suburbs on an embankment. It would be about 
60 miles in length, and would cross the Neva and canals on 11 
bridges. Ib is reported that the Russian Government has appointed 
а committee to examine the project. 


Uardiff.—Ab the adjourned meeting of the General Purposes 
Committee on Monday it was resolved that the Tramways Com- 
mittee be requested to discuss with the tramways company the 
suggestions contained in the letter of Mr. John Glenn, the essential 
parts of which are: that the existing lines be measured up by the 
engineer of the company with the borough engineer ; that the value 
of the lines as the result of the measurement be ; that the 
company reconetruct the lines for electric traction by Jan. 1, 1902 ; 
and that the work done for this purpose be carried out by the, 
company ab the cost of the Corporation. 


Aberdeen.—On the reporb of the electrical engineer in reference 
to the equipment of the bathing-station route of the tramways, 
tbe Tramways Committee have recommended the grouping of the 
telephone and telegraph wires ab as few points as le, and 
the erection of efficient guard wires. Ata meeting of the Tram- 
ways Committee on Saturday, ib was stated that instead of there 
being a deficiency of £1,100 on the horse tramcar service for the 
last 35 weeks as previonsly reported, there was, in facb, a surplus 
of between £300 and , and, in consequence, the present 
service will be continued. The mistake was due to a miscalculation 
of the mileage. 


Liverpool .—The subject of the proposed Manchester and 
Liverpool electric express railway was before the council of the 
Chamber of Commerce on Monday. The Chamber had previoual 
resolved to petition in favour of the new railway. Considerable 
diversity of opinion seems to exist in Liverpool as to the desirability 
of the scheme. The Parliamentary Committee have recommended 
the City Council to petition against the Bill authorising the 
construction of the proposed railway, and on Wednesday the 
Council adopted the recommendation оп the ground that the 
railway would be a source of danger on account of bhe excessive 
speed proposed—viz., 110 miles au hour. 

Dudley.—The Tramway aud Electric Lighting Committee are 
recommending the retention, so long as he is professionally en 
in the districb of Mr. R. Wilson as chief engineer ab the electric 
generating station at a salary of £500, on condition that he 
engages and pays two assistants, one to Mr. Marsh, the present 
engineer. Ata meeting of the Town Council on Tueeday con- 
siderable discussion took place respecting the new tramway 

ulations, by which cara to and from Cradley Heath were nob 
allowed to run through the town, an alteration which, ib was con- 
tended, had given great dissatisfaction to the travelling public. 
It was stated that the tramway officials proposed to lay a new 
scheme with regard to the matter before the committee. 


Barrow.—Up to the present the Corporation and the British 
Electric Traction Company have been unable to come to terms in 
regard to the purchase of the steam tramways. The Board of 
Trade are granting the company licenses for short periods, and as 
the permanent way is being repaired, a full service of cars is still 
maintained. The Corporation have intimated to the company 
that with regard to an extended tenure and the conversion of 
the present lines to electric traction, they are prepared to receive 
in writing and discuss the length of term, value of present lines. 
cosb of conversion, electric current, improvements in lines and 
rolling-etock, etc. The Independent Labour Party have appointed 
a committee to urge the Corporation to municipaliee the tramways, 
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Traction Equipment.—We are informed that Messrs. Robert 
W. Blackwell and Co., Limited, have lately secured the following 
contracte : Bradford Corporation, overhead electrical equipment 
of the fdle and Thackley, Clayton and Queenebury, and Farsley 
eections of the tramways; Southampton Corporation, overhead 
electrical equipment of the Canute.road, Dock 
and So, Mary-streeb sections of the tramways; Brighton Corpora- 
tion, supply of their traction switchboard and for the overhead 
electrical equipment of their tramways system ; Southport Corpo- 
ration, supply of all the poles and brackets required for vhe exten- 
sions of the tramways; Manchester Corporation, the material 
required for the overhead equipment of their new car-shed, and 
for tower wagons, reel wagons, and all tbe necessary tools required 
by the tramways department for carrying out extensions of their 

@, | 

Hampsetead.—With a view to securing the withdrawal of the 
opposition of the Borough Council to the Hampetead, Euston, and 

hariog Cross Railway Bill, the promoters offer to give way in 
every important particular to which those interested in the preserva- 
tion of the Heath have objected. They promise not to erect a 
station on the summit of the Heath, or at North.end, and not to 
tunnel under any portion of the Heath if the Borough Council will 
undertake not to oppose the Bill for the construction of the exten- 
sion of the line from Holly-hill, Hampetead, to Golder'e green, 
Hendon. The Borough Council has appointed a committee bo meet 
а deputation representing the promoters and discuss the details 
with a view to a settlement being arrived ab, The General Purposes 
Committee of the Borough Council have agreed to confer with 1 the 
London County Council's Highways Committee on the proposal for 
the construction of a new tramway line from the Marble Arch along 
Edgware-road to the county boundary at Cricklewood. 


London County Council Tramways. —The parts of the London 
County Council (Tramways and Street Widenings) Bills which 
have been struck out in consequence of the opposition of rosd 
authorities related to tramways in Stoke Newington and Hackney ; 
Hampstead-road, Marylebone, and Tottenham Court-road ; Cam- 
bridge-circus and the parish of St. George-bhe Martyr, Holborn ; 
from Cheyne-walk to Blackfriars Bridge along the Victoria. 
embankment; Chelsea and Hanover-equare ; Vauxhall and Gros- 
venor-road, and the parish of Std. John's, Westminster, and 
Vauxhall Bridge, Putney, and Battersea Bridge ; Hammersmith 
and Fulham, g: street, Hammersmith, and the Broadway, from 
Uxbridge-road to Netherwood-road, from Netherwood-road to 
Shepherd’s Bush-road, etc. Consente to the Battersea parte of 
the Bill were given, as aleo were those to the parte affectin 
Lambeth, Southwark, Bermondsey, Wandeworth, Camberwell, 
and Newington. Tramway No. 6, it is understood, will run along 
the boundary line between Finsbury and Holborn, and that while 
Finsbury consents Holborn in part refuses consent. A speciai 
abe 70 will in this case be submitted to the Standing Orders Com- 

tee. 

Leeds.—The Tramways Committee have approved of the elec- 
trical engineer's recommendation in favour of the furnishing of 
every electrio car with an earth swibch, which will practically 
divert the electricity from a fallen wire or wires to the rails; and 
also of his proposed arrangement of telephone boxes, and the 
suggested connection of the underground telephone system with 
the fire brigade station. At the same meeting a discussion took 

lace relative to the present management of the tramways. The 

hairman admitted that the system he had favoured two years ago 
of having two аре had absolutely broken down, and that he 
was now in favour of the proposal advocated by the Liberal party 
in the Council ab that time. The chief point in the discussion 
was whebher а general manager could be appointed with full 
control over the entire staff. No decision was arrived at. The 
Tramways Committee recommend that the salary of the tramway 
electrical engineer be increased by £200, and that of the super- 
intendent of Mee EE by £25. An effort is. being made 
to have the Beeston-hill electric tramcare running at the beginning 
of next week. The equipment of the line is almost complete 
and workmen are now devoting their abbenbion to the Ellan road 
section. * 

London's Underground Railways.—A Select Committee of the 
House of Lords is to be appointed to join with a committee of the 
House of Commons to consider and report whether the lines of 
roube for the proposed weis gre railways in and near London 
are best calculated to afford facilities for present and probable 
future traffic, and, if not, what modifications of those lines of 
route are desirable ; what special роо if any, should be 
made for the protection of owners, leasees, and occupiers of pro- 
perty &djacent to underground railways from possible damage 
and annoyance, what special terms and conditions as bo construc. 
tion and working should be imposed on the promoters; and 
whether any of the schemes should be sanctioned in the present 
session. In the House of Commons last Friday the President of 
the Board of Trade, in answer to Mr. Compton Rickett, stated 
that an expert committee was sitting to enquire into the subject 
of vibration on the Central London Railway, and until it had 
reported he was not in a position to express any opinion. Among 
a number of Bills which received second readings in the House of 
Lords on Tuesday were those of the Central London, City and 
Brixton, and the City and South London Railway Companies. 
Yesterday the Chairman of Ways and Means in the Commons, in 
accordance with a message from the Lords, moved a resolution 
corresponding with that passed in the Lords as to the appointment 
of a joint committee of both Houses to consider the question of 
underground railways in London. Notice of opposition has been 
given in the House of Lords by the trustees of the Cavalry Club 
against the Charing Cross, Hammersmith and District Electric 


бабіоп to Avenue, 


of the Cleveland and Durham Electric 


Railway Bill; by the Westminster Corporation against the King’s- 
road Railway Bill ; and by the Westminster Corporation against 
the Piccadilly aud City Railway Bill. 


LIGHTING AND GENERAL, 
.—The Town Council have resolved to purchase electric 


. Hastings 
light plant ab & cost of £9,500. 


Wath —The Urban District Council will nob at present oppose 
the South Yorkshire Electric Power Bill, 

Durham. —The County Council will probably 1 in favour 

ower З | 

Share Market.—4A steady bueiness was done during the week 
in electric shares, although prices did nob alter much, 

Lynton.—The agreement between the Council and the electric 
light company for lighting the town hall has been sealed. 

Eastbourne.—We understand that Mr. Bennett is being con- 
sulted with regard to the proposed municipal telephones. 

British Insulated Wiro Co.—The annual staff dinner of this 
Company takes place to-day at the Adelphi Hotel, Liverpool. 

. Neyland.—The Urban District Council are making enquiries 
into the cosb of obtaining an electric lighting provisicnal order. 

Calverley.— The District Council have obtained a report by the 
committee appointed to obtain information with respect to 
proposed electrical supply. 

Net Made in America.—Mossrs. Escher, Wyss, and Co., of 
Zurich, have jusb received from Niagara an order for six electric 
turbines, each of 5,500 h.p. 

Todmorden.—The Town Council have decided to oppose the 
Bills of the Electric Power (Yorkshire) Company and of the South 
Yorkshire Electric Power Company. 

Manchester,—Mr. S. D. Pearce (now chief engineer ab Shepherd’s 
Bush generating station) has been appointed deputy chief electrical 
engineer, at a salary of £500 per annum. 

Cable Depet.—Mosers. Johnson and Phillips, Electric Cable 
Works, Old Charlton, have opened a West-end depót for their 
cables at 37, King-etreet, Covent Garden, W. C. 

City of London Electric Co.—The directors announce a 
dividend of 6s. per ahare on the preference shares for the six 
months ended Dec. 31, £11,350 being carried forward. 

York.—The Local Government Board have sanctioned the 
borrowing of the sum of £20 000 by the Corporation for electric 
lighting purposes, the time allowed for repayment being 25 years. 


Morloy.—Sanction has been received to the reborrowing of 
£21,947 for electric lighting works. Application is to be made 
for sanction to borrow £7,050 to carry out electric cable extensions. 


Iiford.— Mr. Arthur Shaw and the acoountenb are aboub to 
visit Brighton with а view to making themselves acquainted with 
the system of keeping the electricity accounte as in use at that 
town. 

Coventry.— Tho Council have confirmed the resolution previously 
noted by us to borrow £23,200 as follows: electric works exten- 
sions, £14 891; distribution £3 300; expendibure already incurred, 


£5,009. | 

Middlesbrough.— The Town Council on Wednesday decided to 
apply for sanction to borrow £21,000 for addibion 5 
plant and extensions to the Park- road, Linthorpe, and Newport 
districts, 

Penzanoe.—The Town Council have adopted the engineers 
report on electric lighting, and will discuss the same at a future 
meeting. Iv is probable that the scheme will be handed over to a 
company. 

Hull Telephones.—The Hull Guardian Society at their annual 
meeting last week passed a resolution urging the City Council to 
оаа ју apply to the Postmaster-General for а license for 
municipal telephones. 

Bridlington.—The Electric Lighting Committee having con- 
sidered the Bridlington Electric Lighting Order, 1900, are now 
asking certain syndicates upon what terms they would be prepared 
to carry out the order. 

Londen Gaxette.—' The day fixed for public examination re the 
Gutta Percha Corporation, Limited, Throgmorton House, Copthall- 
avenue, E.C., is March 11 (ab 11 a.m ) at Bankruptoy-b ga, 
Carey street, Lincoln's- inn, W. C. 

Arbroath.— The Arbroath Town Council have resolved to apply 
to the Secretary for Scotland for a provisional order erri 
wers upon the Council to borrow a sum nob exceeding £40, 

or the purpose of electric lighting. 

St. Pancras.—Tho Borough Council have adopted an extensive 
scheme of arc lighting prepared by Mr. Baynes, chief electrical 
engineer, for various parts of the borough. The necessary feeders 
are to be laid down at an estimated cost of £69,112. 

Southwark.—Application is to be made to the London County 
Council for a loan of £15,000 for electric lighting extensions, 
repayable in 42 years, the firat instalment being e payable at 
the end of the third year from the date of the loan. 

West Hartlepool. — The Town Council intend to oppose the Bill of 
the Cleveland and Durham Electric Power Bill, the promoters 
having declined to insert a clause which had been approved at the 
joint meeting of Corporation representatives ab Stockton. 

Woroeester.— We note that Mr. C. J. Sutherland resumed his 
duties on Jan. 1 last, and that the City Council ab their last meet- 


ing apppointed Mr. Hoadley (who carried out Mr. Sutherland s 


duties during kiv absonco) as chief assistant ab a salary of £250 per 
sanam. 


Beckevham.—The National Telephone eii ond are asking the 
Urban District Council for permission to lsy a cable through the 
Croydon road recreation ground, as they have been refused seven 
important wayleaves. The matter is before the Works Committee 
and the surveyor for report. 

Aron Electricity Meter Co.—We ave informed that, owing to 
diaputes as to the management of thie Company, Dr. Julius Juttke 
has resigned his seat? on the Board as well as hie position ae 
managing director of Aron Electricity Meter, Limited, after having 
been connected with the Aron Meter for the last 11 years. 


Tredegar.—At the last meeting of the Bedwelty District 
Council st Pengam it was decided that an expert from Cardiff be 
engaged to report upon the coat of an electric light scheme for the 
whote of the ney Valley area of the Council's district. It is 
suggeeted that generating machinery be placed at Pengam. 


City of London. —Tbe Court of Common Council have recetved 
formal notice from the Charing Cross and Strand Electricity 
Supply Corporstion of their intention to open all the principal 
streets in the eastern of the City for the purpose of laying 
cables. The notice has been referred to the Streets Committee, 


Barrow.—The 8 intend to apply for sanction to 
borrow £12,000 for lighting in cormection with the new 
town of Vickerstown on Walney Island, Barrow, which is being 
built by Mesers. Vickers, Sons, and Maxim and where over 1,000 
houees sre being erected for the workmen employed st the 
shipyerd. 

Wimbledon.—At the last meeting of the Urban District Council 
io wae stated that Mr. Barnes 8 r hed yielded to the E'ectric 
Ligistiog Committee's wish that he should remain with the Counoll. 
His salary is to be raised by £100 a year as from April 1 for a 
peried of two years, ab the end of which time the matter will be 
veconeidered. 

Newport.—It is reported that there has been a mistake in the 
ettimate of expense ит putting up aad equipping the new power 
sta ion to the amount of something like £70,000. The estimate at 
fired was about £130,080 ; now it is about £200,000. ‘The founda. 
tions alone will involve a much greater expenditure than was at 
firad thought. 

Gravesend,—Appliestion is shortly te be made for sanction to 
a loan to cover the cost of the proposed installation of the eleetric 
light system, iocluding a supply of energy to the tramway com 
pany amd others, with the addition of a dust destructor. The 
committee are about to view proposed sites for the works in com. 
pany with Mr. Trentham. 

Eastbourne Telephones.—The borough accountant is pre- 
paring a map showing the premises of those who have agreed to 
become subscribers to the manici exchange, ава the Town 
Council ћете notified the Natiowal Telephone оразу that they 
sre prepered to te with them for the acquisition of the 
company’s Eastbourne undertaking. 


Meck Exchange. — Tho Stook Exchange Committee have 
ordered the undermentioned securities to be quoted in the official 
Het : Cape Electric Tramways £400 000 shares of £1 each, fully 
paid, Nos. 1 to 400 000; Electric Lighting and Traction Compary 
of Australia 20.000 6 per cent. cumulative preference shares of 
85 each fully paid, Nos. 1 te 20,000. 

Newport (Fifo) —At the last meeting of the Town Council a 
discussion aroee on a motion that the Council consider the advis- 
&bleness ef applying for a provisional order for electric lighting. 
Io appears thet the community of Newport are strongly of opinion 
that she quality of the gas is so bad thet they would rather have 
elec'ric light. The question was remitted to a committee. 

'Werkesp.—Àn interview with the solicitors to the promoters 
of the Notte and Derbyshire Electric Power Company's Bill baving 
proved fu ilo, so far as sewuring the insertion of а clauee te safe. 
guard the interests of the Council is concerned, the latter have 

ed to oppose the Bill in Parliament. The Council are now 
sponding £45,000 on electric lighting works within sheic district, 


.— Ab the meeting of the Chamber of Commerce last 
Friday a letter was read from the town clerk, stating that thy 
Corporation were coneideriog the desirability of eetabliehing a 
miei ре telephone exchange, and оой! а decision had been come 
te ва 0 metter they could not consider any application from 
the Telephone Company for permission to lay down any under- 
ground wires. 

Sates of P$ant.—The Electric Lighting Committee of the Hull 
Garperation are about te sell four Willans Siemens direct coupled 
abeam dynamos, together with spare armatures and other parts, 
switehboards, and accessories ; and the Dudley Electrical Com- 
taistee have for sale generators, belt. tightening gear, Westinghouse 

wrought-iron stack, etc. Full particulars appear in our 
advertisement columes 

West Bromwich.—The Mayor has coneented to open the works 
ab Black Lake as soon as everything is ready for the generation of 
electricity. Several demands for power having been made, the 
Electrio Lighting Committee have decided to carry a main down 
Swan.-lane and Phonix-street ; a distributing main will also be laid 
along the latter street. Ib ів also recommended that the Farley 
clock tower be lighted by electricity. 

Monmouth. —The r t of the Drainage Committee, adopted on 
Monday, stated that Meesrs. Siemens Bros. had accepted the con- 
disione offered by the Council, the Council agreeing to pay them 
£4,763. 44. Sd. in settlement of the electric machinery, oto , sup- 
plied, including’ the extra dynamo now on otdor-—£757. 40. 58. to 
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be paid now, the balance, £3.996, with interest; to be paid by 
quarterly instelmente extending over five years. 
Twiekeoham.—The Council have consented, under the usual 
conditions, to an application from the General Post Office, in con- 
nection with the proposed new Post Office telephone service, to 
lay dif$ribu'ing pipes from time to time in order to reach the 
premises of the subscribers, and asking that the Couseil would 
give their general permission for the laying of such distributing 
pipes under the footways and streets within the district. 
Dudley.—It h proposed thad the scheme for the free wiring of 
the premises of intending users of the electric light be abandoned 
on account of the opposition of the Local Government Board. The 
price for current recommended is 5d. per unit throughout or 6d. 
per unit for two hours per day (the hours to be determined by the 
Corporation or their engineer from time to time) and 14d. per anit 
for the remaiwing 22 hours, no rental to be charged for meters. 


High. Voltage Switoh. —The Electrical Trades Supply, Limited, 
of Birmingham, have forwarded to us one of their circular sheets, 
illustrating the high.voltage tumbler switch manufactured by 
them. The chief advantages claimed for this switch are a long 
break between the lever and contacts, wide space between the 
terminals, and improved leverage, while it is asserted that no 
leakage is possible. These high-voltage switches are made in three 
sizes, of 5, 10, and 20 amperes respectively. 

Aberdeen. The Council on the 4th inet. decided to borrow а 
further eum of £81 000 with the view of meeting the additional ex- 
penditure on machinery, buildings, ebo., in eonnection with the 
elecoric light undertaking. Ib was remitted to a special committee 
to report as to the propriety of the Corporation obtaining a licenee 
from the Postmaster-General to provide a system of public tele- 
phonic communication for the city and district adjoining ander the 
powers conferred by the Telegraph Act, 1899. 

Pacific Cabie.—Reuter wires that a resolution authorising 
Canada's share of five-eighteenthe of £2.000.000—bthe cost of the 
Pacific cable—was adopted in the Dominion House of Commons on 
the 5th inst. Mr. Mulock, the Postmaster-General, said that as 
бо the eoncession granted by New South Wales 16 was too late 
now for Canada to recede, as the contract was signed and the 
cable under construction. He denied the report that any pooling 
arrangement existed with the Eastern Extension. 

Heathman’s New Faoteries.— We havo been asked by Mr. 
Heathman to mentien that he will be pleased to show anyone over 
Меваге. Heathman and Co.'s new works at Rectory-road, Parson's 
Green, when in his direction. The various workrooms have been 
designed specially for the services they are to render. We note 
that the company’s west central stock and showrooms, 37, Badell- 
streed, Covent Garden, and the Islington depot at 7, Pentonville- 
roed, will still be retained for the convenienee of customers. 

Bath.— The resignation of Mr. G. F. Metager, the city electrical 
engineer, who has been appointed engineer to the Manchester 
Corporation, has now been accepted.  Fifoy applications were 
received for the post, and of these the committee selected 
three to appear before them—Messrs. Teague (Paisley), Sayer 
(Hampetesd), and Pullen (Ealing). At a special meeting of the 
Electric Light Committee on Tuesday it was decided to reeom- 
mend tbe appointment of Mr. Teague, at а salary of £350 per 
annum. 

Cor- 


Acorington.— On Monday afternoon last, the Acorin 
poration new electricity works were formally opened by Councillor 
Jas. Cunliffe, chairman of the Electricity Committee. The rm he 
(Mr. D. L. Sprake) subsequently spoke in bighly ve 
terms of the work done by Councillor Cunliffe for the benefit of 
the ratepayers ia connection with the undertaking. We hope to 
give illustrations and full particulars in an early issue, The elec. 
trical eogineer's report for January states that there were 61 ооп. 
sumers connected with the maias. The average unite generated 
bad been 2 270, the average unite delivered to the town 1,884 per 
week. The average fuel used per week wne 7:5 tome, or 7 45lb. 
per umit generated. The appointment of Mr. Harold Grey as 
borough engineer, to take effect from Jan. 1, has bees confirmed. 
The electrica? engineer and surveyor are conferring with a view 
for temporarily heating the assembly-room in the town hall by 
electricity. 

Leith —A sub-committee has been appointed to consider bire 
terms and conditions on which electricity was supplied to oon- 
sumers, and also the practicability of free wiring and of hiring 
out motors. The provieton of farther generating plaut at the 
power station, and a reduction in the charges for both light and 
power, will ehertly be considered by the Council. The accounts 
of the electricity department show that the capital expenditure 
to date has been £44 014. 48. 10d. Of that sum £35,000 bas been 
borrowed for 30 years ab 23 per cent., and £9,000 for five years 
at 34 per cent. Iv had been a hard year for the scheme owing to 
bhe high p:ice of coal, of which 2,945 tons were eonsumed, costing 
£1 795. Зе lld., an average of about 123. 24d. per ton. If coal 
could have been bought at 6з, 8d. а ton the price of the previous 
year, the revenue would have shown а surplus of £435 4s. 9d., 
instead of a deficit of £378. 10а, 10d. The income was: from 
private lighting £3,041; from motive power, £1 247 ; from public 
ligh:ing. £2 160; miscellaneous receipts. £15 —total, £6385 The 
cost of generation and distribution was £4 743, leaving a profio 
of £1641. This added to the credit balance brought forward, 
gave a tobal of £2,370 to meet payment of interest, £1,602, and 
repayment of capital, £1,208. Oa the whole, the acoounte were 
very satisfactory. Attention was drawn to ths fact that the 
amoand of electricity sold compared with the amount generated 
showed s deficiency of 54 564 units, about 10 per сето. of the total 
production, 
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North Shields. —The electric light supplied by the Tynemouth 
сотона has been tested on several occasions during the past 
, and has proved in every way satisfactory. A number of 
large arc lamps in the principal thoroughfares have been tried and 
found to give an excellent light. A number of places of business. 
the North Shields police station, and the Presbyterian church in 
Northumberland.square have also been lighted with the new 
illuminant, and the resulte produced have come up to the most 
sanguine anticipabions. 

Burnley.—-The deputation appointed by the meeting of con- 
sumers of electricity walted apon the Corporation Electricity 
Sub.Committee on Thursdsy last week with respect to the method 
of charging for electricity supplied for lighting purposes. The 
deputation requested the sub-committee to institute a uniform 
system of charging, and that the price per unit be 34d. The sub 
committee, after fully considering the present system, decided to 
abolish the maximum-demand principle of charging, and to charge 
4d. per unit for all electricity supplied for lighting purposes. 


Glasgow Technical College Scientific Soolety.—The eighth 
annual dinner of this society was held in the Bath Hotel on 
Saturday night, Mr. D. Home Morton, M.I.C.E. and M. I. M. E., 
occupying the chair. There was a large attendance. Mr. Andrew 
Stewart, A.I E.E., who had officiated as honorary secretary to tho 
Bocioby for the past three years, and had lately departed from 
Glasgow to fill the important position of gp yu and engineer to 
the Durham Power Distributing Company, Limited, was presented 
with an illuminated addrees and various other tokens of esteem. 


Henden.— Ab the last meeting of the Urban District Council a 
letber was received from Mr. G. D. Perks intimating that the 
approximate price at which his company could furnish current 
for electric lighting would be 3d. per Board of Trade unit. A 
communication was received from the borough of Hampstead 
intimating that the price for electricity in bulk would noo be less 
than 6d. Board of Trade unit. The Council decided to 
abandon the idea of taking а supply of electricity in bulk from 
an outside source and to proceed with the execution of their own 
electric lighting order. 

Stockton.—Aba meeting of the Town Council on Tuesday the 
electric works m submitted an estimate, amounting to 
£21,000, for additional machinery required and the necessary 
cables in connection with the proposed extensions of the electric 
lighting system in the town. The manager was instructed to 
propere plans and estimates of the future requirements for electric 
ighting, and it was decided to advertise in the meantime for 
tenders for а 300-kw. engine. The Rural District Council have 
decided to slr эчт against the Cleveland апа Durham 
Electric Power Bill, but it appears that the feeling is in favour 
of the Bill, provided that the Council's interests are properly 
protected, 

Exeter.—Plans for the new electricity works аб the Basin have 
been approved, and tenders for building snd equipping the 
station are to be invited. The Council will consider any alterna 
tive cemplete proposals on the alternating system of equal 
efficiency, under guarantee, for the construction and equipment 
of the electric station, such proposals to be accompanied by esti- 
mates. Additional plans and specifications are to be prepared for 
dynamos, etc., for supplying electric current on the direct system 
for motor purposes, with & view of inviting tenders for the supply 
of such power in conjunction with the construction and equip- 
ment of the new station. The salaries of various members of the 
engineering staff have been increased. 

Rochdale.—At a meeting of the Gas and Electricity Committee 
last week a resolution was received from the Rochdale Merchants’ 
and Tradesmen's Association urging that it would be to the 
general benefit to have one uniform charge for electricity. The 
committee, however, could nob see their way to any alteration in 
the present system of charges until the present method has had э 
full three months’ trial. A discussion arose as to the decision of 
the joint conference on the utilisation of refuse for the generation 
of electricity. The committee resolved to be in readiness to sapply 
electric power for the tramways when it is called for, and to 
recommend the Council to give orders for necessary additional 
plant to generate the power so required. 

Salford.—The severe weather of the past month has caused 
some delay with regard to the outdoor work at the new electrical 
station ab Strawberry-road, but (according to the Salford Chronicle) 
satisfactory progress is being made. The walls of the fine gene- 
rating station are completed, and half the roof principals havo 
been erected. Eight of the large Lancashire boilers are y 
in position, and a ninth will be delivered this week end. The 
erection of the two fine stone and brick chimney stacks is proceed. 
ing apace. These are to be 200ft. high, and the one nearest the 
roadway has already attained the height of 185ft. Plant and 
machinery are daily being delivered, and great efforts are being 
put forth to be pre to supply the great demand for the 
electric current when any of the tramway routes are ready for it. 

Presentation, —On the occasion of Mr, Cross, the present works 

eer of the electricity department, leaving Aberdeen to fill 
the position of borough electrical engineer for Rotherham, he was 
entertained in the Bon Accord Hotel, Market street, by the staff 
of the department and presented with a case of drawing instru- 
ments, а collection of books on electrical and allied sciences, and 
a photograph of the present staff as a token of their esteem and 
good wishes, The city electrical engineer (Mr. J. Alexander Bell) 
presided, and referred to the excellence of the work carried 
through by Mr. Cross during the 21 years he had been connected 
with the department. He said Mr. was the first Aberdeen 
assistant who had been appointed s chief electrical engineer, which 
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showed that Aberdeen was growing in standing and importance in 
electrical distribution in comparison with other towns. 
Shipley.— At the last meeting of the District Council а state- 
ment was referred to which had appeared in the Bradford Observer 
to the effect that the Shipley District Council in their Bill 
were applying for powere to supply electricity to other districts. 
This was stated to be a misrepresentation. The Council were 
not making any such 7 therefore it could not be 
necessary for the Shipley Bill to be opposed on that ground. Ib 
was also stated that it might be necessary for Bradford, as the 
were making an application for Baildon to be included in the 
area, to free Baildon from the necessity to take its gas from the 
Shipley Council. Provision was made in the Shipley Bill under 
which Bradford, for Heaton, or Baildon, for iteelf might ао any 
time, by giving six montha’ notice, obtain the right to supply ite 
own district, It could not be contended that the powers of the 
Shipley Council should be voluntarily surrendered, or that Brad- 
ford or Baildon would attempt to compel Shipley to parb with 
legitimately-acquired rights without proper consideration. 
Groydon.—The borough electrical engineer's report, which was 
adopted at the last) meetiog of the Town Council. stated that the 
extra high-pre:sure main to Upper Norwood, laid in the autumn 
of 1898, specified to work at a pressure of 5.000 volts, and to stand 
a test pressure of 10,000 volts, nobwithsbending ite having success- 
fully withstood this test ab the works, does not now, as laid, meet 
the requirements of the specification, the failure not being due to 
deterioration, bad to the fact thab such a long length of cable 
requires larger margins of insulation to withstand the current 
produced by the machines than the makers have given it. The 
borough electrical engineer further reported that he had been in 
communication with the contractors with regard to the cable nob 
meeting the requiremente of the specification, and that the con- 
tractors had now expressed their willingness to lay a new cable, in 
accordance with the specification, from the central station $o 
Upper Norwood, vid Thornton Heath, free of cosb. the Corporation 
to pay for the excavation only, the old cable being left in the 
ground, the property of the Corporation. The committee recom- 
mended tha^ vohis offer of the contractors be accepted, end that the 
corporate seal be affixed to а contracb embodying this arrangement. 
Edwards Air-Pump Syndicate, Limited.—The third annual 
report of the directors, with revenue account and balance-sheet at 
Dec. 31, 1900, has just been issued. The royalties booked during 
the 12 months show an increase of over 32 cent. on the 
previous year. The revenue for 1899 amounted to £3,219, while 
that for 1900 is £4,266. We quote from the report as follows : 
“* In addition to the important contracts formerly booked for the 
London County Council, the Mersey Dock and Harbour Board, 
and the Corporations of Glasgow, Manchester, Liverpool, Salford, 
Bradford, Portemouth, Halifax, Swansea, Newport (Mon.), eto., 
the Edwards pump was specified during the past year for the 
following inetallations: the Midland Electric Corporation for 
Power Distribution, Limited, the Metropolitan Electric Supply 
Company, Limited, South London Electricity Supply Corporation, 
Limited, Merthyr Tydfil Electric Traction Company, Limited, 
Melbourne Electric ghting Company, and Calcutta Tramways 
Company; Leeds, Bristol, Burton - on - Trend, Torquay, Aberdeen, 


‘Wrexham, Aocrington, Barrow- in- Furness, Derby, Southport, 


Warrington, Wolstanton, and Alloa Corporations; Wimbledon 
and Dartford Urban District Councils; Shoreditch, Hackney, 
Plumstead, and Wandsworth Borough Councils More than 1, 
pumps are now at work or in course of construction." | 
Walker.—At a meeting of the District Council on Tuesday the 
Surveyor reported to the Electrio Lighting Committee that elec- 
tric malns were being laid from the Walker and Wallsend Gas 
Company’s кеа station at Wallsend along the riverside 
railway into Walker, and 3 were being made for the 
erection of a sub- station between the railway and Fisher - street, 
but no plan had been deposited for the Council's approval. The 
gas company were running the overhead cables from their station 
at Wallsend through Messrs. W. Richardson's boiler works in 
Walker, and were continuing them through the shipyard. Io waa 
recommended that coupsel's opinion be taken. A resolution was 
proposed to reconsider the question of the destructor, as the esti. 
mates were bigher than anticipated, and the usefulness of the 


destructor had been curtailed. It was stated that at the beginning 
it was estimated that the cost of the destructor, erecting an electric 
&bation, and providing plant would be £30,000. Already they had 


spent £13,000 for the destructor and £16,000 for the mains, leaving 
only £1,000 for the station. The Chairman said the desoructor 
would save £500 s year to the ratepayers, and the sanitary ocon- 
ditions would be greatly improved. The entire expenditure would 
come out of the pockets of the electric supply company under an 
agreement already come to. The motion was lost by a large 
majority. 

Basingstoke.— Mr. Reginald P. Wilson, electrical engineer, of 
66, Victoria-street, S. W., has submitted to the Town Council a 
report on the proposal to introduce a scheme of electric lighting 
for the borough. The following estimates аге appended to the 
report: Capital expenditure — engine-room and boiler-hou 
engine and boiler foundations, chimney, £4,750; boilers an 
mechanical stokers, feed pumps, pipe work, evc., £2,500; two 
100 kw. and one 50-kw. sets, switchboard, balancers, traveller, 
etc., £4,050; cables, including all roadway work, arc lampe 
pose switch pillars, meters, and house connections, say, £4,650 ; 
egal and engineering charges, etc , £1,250—total expenditure at 
end of third year, £17,200; probable оовь of destructors, £750. 
Financial results : Revenue—private lighting (84,000 unite at 5d.), 
£1,750 ; public lighting (inclu repairs, interest, etc.) (10,069 
units at 23d.), £120 ; power supply (104,000 unite at 2d.), £866; 
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pumping water (218,400 unite at 3d.), £682; pumping sewage 
(155.520 unite at jd.), £486; meter rente, £75—total unite, 
572.545; total receipte, £3.979. Expenditure—total worke cost 
(198,625 unite at 1:5d.), £1,237 ; total works cost (373,920 unite at 
0:6d.), £935 ; interest and sinking fund at 64 per cent. on £17,200, 
£1,120—-23,292 ; balance being profit, 2637 total, £3,979. The 
interest and sinking fund on the sewage and water pumps are not 
included in this figure because they will be borne by the com- 
mittees responsible for sewage and water works respectively. 

Bury St. Edmunds.—On Thursday week the Mayor and 
Mayoress (Mr. and Mrs. Shillitoe), accompanied by Mr. A. H. 
Roe (borough electrical engineer), and Mr. C. Oliver (former chair- 
man of the Electric Supply Committee), assisted in the inaugura- 
tion of the public lighting. The Mayoress switched on the current. 
There was no неба аруа There are eight arc lamps, of the 
open, double-carbon, change-over type, and are capable of burning 
for 32 hours without 8 serving to light 24 ends of 
streets or turnings of streets. The current for the arcs is 
taken from the private lighting mains, and the lamps are 
controlled by means of time switches. The aro lampe will 
burn from sunset until 11 o'clock, at which hour the 
ineandescent lamps, fixed about half-way up the pillars, will 
be switched on, and will continue to burn for the remainder of the 
night. Each arc lamp is equal to about 2 000 c.p., thus giving a 
total of 16,000 c.p. Measuring from the centre of the globe, the 
height аб which they are suspended is 22ft. from the ground. The 
small incandescent lamps are 12ft. Mr. A. Н. Roe, the borough 
electrical engineer, is responsible for the design of the iustellation, 
and the work has been entirely carried through by the staff ab 
Bury St. Edmunds electricity works. The three core steel- 
armoured cable has been supplied by Mesars, Callendar and Co.; 
the pillars by Messers. Macfariane and Co., of Glasgow; the lamps 
by Mesers. Crompton and Co., of Chelmsford. 


WORCESTER ELECTRIC LIGHTING ACCOUNTS. 


The accounts of the electricity department of the 
Worcester Corporation for the year ended Dec. 31, 1900, 
have just been published, from which we give an extract 
of the revenue account, general balance-sheet, and state- 
ment of electricity generated, sold, eto. An abstract of 
the report of Mr. C. J. Sutherland, city electrical engineer, 
‘to the Electricity Committee on the work of the department 
during the year is also appended : 


Dr, REYENUE Acoounr, £ s. d. 
Coals ewe oc eS ee Oe OS 009 9 5-0 0 O9 0 99 9:00 0 0900090900009 оов ове о ом 6 09 о O0 2,677 12 1 
Oil, waste, and engine-room stores ........ ...... Sadosi 217 11 3 
Wages аб generating station 3 1.037 0 7 
‘Repairs to building, plant, and machinery .......... ee 507 18 5 
Wages of linesmen, fitters, and labourers ......... NS 2 14 11 
i and maintenance and renewal of maine...... 16 2 7 
Repairs and maintenance of transformers, meters, 
eto ————— Á————— Q ES 68 18 3 
Attending and maintenance of public lampe 338 2 3 
Rents 006 0000000 99 0.900 "4060900900999 9000900000*79 9090090090099 =n” o o o a 88 12 9 
Rates and taxes... ——— ve 49 0 0 
Salaries—engineer's department........................... 481 10 1 
Stationery PT i a — 8 - 63 13 10 
General establishment charges... .......................ь 22 13 2 
Lew expenses ................ J ² E 31 8 9 
Compensation re accident. ——  — M = 75 0 0 
Tii ые vcs se ceded m = 62 7 4 
Free Wiring Company —— € асе 57 8 2 
Lamps осп оси оо 909 отоо то тоФ е тзтовроо о 9906609 00990990090 ot oao oea 266 16 2 

5,99 5 7 
Balance carried to net revenue account .......... -.. 3,669 13 5 

С. 29,668 19 0 
Sale of current per meter, £8,152, ба. 8d.; less dis- £ s.d. 

counts and allowanoes, £217. 3s. 4d. ................ — 7.935 2 4 
Public lighting... . . . osos enero — 1,378 12 2 
Rental of meters, etc., on consumers’ premises ...... 219 18 1 
Repairs, testing fees, carbons, eto... 510 0 
Rent of water - mill at Powick, etc........... sees — РЕ 50 0 0 
Rent of cottages ................- .... —  ÁÁ — жаш 98 10 3 
Sale of old iron, casks, etc. .......... E a 33 15 1 
Damage to electric lamp pillar.......... MOTER — 090 
Employés’ share of premium re insurance against 

iet, 1 16 7 
On асооппф of amount due re action Rucker v. 

London Electric Supply Corporation, Limited. 15 5 6 

£9,668 19 0 

GENERAL BALANCE SHEET. 
Liabilities. £ в, d. 
Capital account— amount received. n . 0821717 3 
Band ry oreditors .. . . -.. 1.889 18 9 
Balance at credit of net revenue account ........... ios 93 19 10 
Sinking fund acoount.......... JJ i a за. 70,008: N 2 
Troasurer m.e арасаев erem «зеге еы reise 16,227 12 0 
£90,287 16 0 
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Assets. £ в. d. 

Capital account—amount expended for works .. 82,029 14 5 
Stores on band „ — Уран 498 18 4 
Sundry debtors for current supplied ............. 2.2. 2,805 5 1 
Public lamps................ . 3 5 366 16 9 
Obher dend?” 8 78 13 3 
Sinking fund account. .. . . . 9, 908 8 2 
£90,287 16 0 


STATEMENT OF ELECTRICITY GENERATED, SOLD, ETO. 


Qaantity jaar Ат ао of Trade unite a dut 842,132 
А ublic FCC , 

Quantity sold | private consumers by meter.. 519.030) 625,739 

Quantity used in works ................ 2 8,605 

Total quantity accounted for . —.— 634,344 

Quantity not accounted for ............................. e... 207,788 

Total maximum supply demanded (kílowabte) ............. $i 510 


Number of public lampe: 57 arc lampe of 500 watte each, three 
incandescent lamps ef 600 watte each, 13 of 60 watts each. 


MR. SUTHERLAND'S REPORT. 


I have the honour to submit to you the following report on the 
resulte of the sixth year of working of the electricity department. 
I have followed the usual precedent, and included the result of 
previous years in order that they may be compared with those 
obtained in 1900. I think it isa matter fer congratulation that 
the financial result shows a small profit, in spite of the large 
increase in the cost of coal. It will be noticed that the coal bill 
has increased by a sum of £1,051. 8s., and this is almost entirely 
due to the high price, and not, as might be supposed, to a largely 
increased consumption. Ass matter of fact, the consumption for 
1899 was 2,068 tons, and for 1900 was 2 157 tons. this is 
reduced to pounds of coal per steam unit it will be seen 
that though the cost of coal per unio bas increased from 
707d. to 1 027d., the weight of coal used has only increased 
from 111916. per steam unit to 11°27lb. per steam unit. 
This small increase is accounted for by the fact that we were 
using s different class of coal during 1900. The item of oil, waste, 
өбс., shows а small increase of ‘015d., chiefly owing to the addi- 
tional quantity of oil required by the Ferranti plant. The сово per 
unib of salaries and wages at works has again fallen, and has shown 
а steady diminution since the commencement of the supply, and 
the figure at which it now stande—viz., :897d. —will be found very 
low ip comparison with the majority of other фен There 
is a rise of ‘029d. per unit in repairs and maintenenoe to buildings 
and plant, etc., due to several repairs which had to be undertaken 
during the past year, and also to the fact that as the engines “ge 
they naturally require more repairs than when they are practically 
new. 16 will be noticed that the cost of repairs and maintenance 
of mains, otc., has fallen by *024d., the reason being that in 1899 
the re were heavier usual owing to the breakdown of 
several transformere, The total works costs show an increase of 
:823d., and as coal alone is responsible for 320d. of this amount, 
I think the result may be considered satisfactory. Every other cost 
per unit including salaries, etc., has decreased until insurance is 
arrived at. This shows a small increase of ‘004d., owing to the 
committee having decided to insure the works more fully against fire 
and the alternators against self ignition. Our payments to the Free 
Wiring Company have increased during the past year, but this 
is due to s larger number of units having been sold to free- 
wired customers, and is merely a receipt which is on to the 
company. The cost of lampe is, however, included, and though 
this has risen, ib must be borne in mind that it is поб a cost in the 
usual sense of the word, but is merely а discount formerly allowed 
for prompb payment, and is therefore no more & cost than & cash 
discount would be. As more unite were sold during the first six 
montha of 1900 (the period during which the lamps were allowed) 
it follows that the cost necessarily increased, Now that the giving 
of ''free lamps" has been abandoned, the item will disappear from 
the accounts. The total costs have increased 211d. per unit, and 
when it is remembered that coal increased 320d. and lampe ‘016d., 
it will be seen that if ib had not been for the higher price of 
coal a substantial reduction in coste would have been shown and 
a profit of several hundred pounds would have been made, The 
units supplied to public lampe are returned as less than in 1899, 
but this decrease is more apparent than real. Ib is not possible to 
measure these unite, and they have to be calculated from the hours 
the lamps are lighted. This year I have adopted a standard for 
calculation which I consider more accurate than the former 
method, and the result is that the units appear lees ; this new 
method also accounts for a larger percentage of unite remain- 
ing ‘‘unaccounted for." The units sold to private con- 
saumers for the year 1900 increased 17°62 per cent., a satis- 
factory result, but slightly below the previous year, when the 
increase was 20°73 per cent. The waterworks used 24 22 cent, 
more current for their motors, the total unite being higher than 
any previous year. The mean price per unib obtained has risen 
from 3°638d. to 3 708d., owing to the increase in the price of 
current, which came into force in the last quarter of the year. 
Id is worthy of note that the average price obtained for private 
lighting only is 4 48d. per unit, which proves the advantage of 
the maximum demand system of charging to the consumers, for 
as a whole they pay rather less than 44d. per unit for current, 
The number of new customers connected during 1900 was 69, against 
51 in 1899. "This is a very good result, especially as the increase 
io prices mentioned above, which was rendered necessary by the 

cost of coal, preventing many customers from coming on. 
th to the water power, I am pleased to say that this 
was much better than during the previous year, the result being 
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that practically half our unite were 5 by water power 
the actual figures are 50:87 per cent. by steam and 49 13 per cent. 
by water. ere were only two floods of long duration, and the 
web summer caused the water to hold out better than usual durin 
August, September, and October. One result of the inc 
wieder power was that we were able to run both motors at the 
waterworks more frequently, and oonsequently the unite used 
for pumping were much higher than ueual, as mentioned 
above, e contract formerly existing bebween the Free 
Wiring Company and the Corporation was terminated last June, 
up to which time they had obtained 44 customers altogether. 
From June until the end of the year nine customers had availed 
themselves of the Corporation free wiring scheme, and there 
seems every probability of its becoming more popular as 
the advantages are more fully reali by the citizens. 
The Ferranti plant has run well during the winter load, and 
is Proving very economical in steam—in fact, it is largely 
due to the use of this plant that our coal consumption 
inereased so little in spite of the increase in units generated. 
When we have а good head of water the turbines are made to do 
all the load poesible, and the surplus is done by the Ferranti 
plant, which is a much more economical arrangement than when 
we were obl to run several Brush engines. There was an 
unfortunate breakdown of the Ferranti engine in November, and 
for some eight weeks it could only bo run on the high-preasure 
side, which caused а large increase in the coal used during these 
weoke, amounting to some 50 tons, The valve gear on the engine 
has been remodelled and now runs very smoothly, and is 
less complicated than the old arrangement ; and а new governor 
has recently been fitted, which is very satisfactory "P to the 
present. It will be remembered that the Ferranti mpany 
Ша lasb year to alter the plant from 300 kw. to 
kw. in lieu САК pene for delay, and though it will 
do the increased 1 ib is not ab present quite satisfactory 
whee running with loads above 325 kw., and the 
giving the matter their attention. We are still in the same 
position as last year regarding reserve plant, and if the Ferranti 
set breaks down during the winter ib will be а very serious matter, 
more especially if the accident should happen during a flood, when 
the water power is not available. The scheme for the new gene- 
rating station in the town is now under way, but it is doubtful if 
if the plant will be available for use before the spring of next year. 


UNITS GENERATED BY STEAM AND WATER POWER WITH 
PERCENTAGES FOR 1900 


company are 


Total Steam, | Water, 

Month. units. Steam, | Water. per cent. per cent. 
Јаһиагу...... 2.2.21 87 366 | 56,528 | 30 838 64:6 35:4 
February ...............| 70,898 | 43,698 | 27,200 619 33 1 
Maren. . 2.2. 68 966 | 24,856 44 110 80 0 64 0 
April ..................._[ 56,956 | 10,764 | 46,192 18 9 81:1 
y .—— . 00,938 8,922 | 49 016 17 6 82 5 
апе .................. „| 44 580 | 13 838 | 30,742 31:0 69 0 
July .... „._| 49,024 | 31,738 | 17,986 617 35:3 
August ................. 072 | 18,069 | 36 402 33:9 661 
September .......... | 65 056 | 50,173 | 14 883 711 22:9 
October ............... ~| 82,955 | 62,190 | 20,835 74:8 22 2 
November . .. 101,901 | 45,937 | 55,964 44:8 55:2 
December . .......... ~| 109 120 | 61,874 | 47 240 567 43 3 


Note. —July, September, and October only 36in. wheel for a few 
hours per day ; Oct. 17 to Nov. 3, No. 5 turbine under repair. 
Floods : (1) Jan. 1 to 10; (2) Feb. 16 to March 14; (3) Dec. 28 to 31. 


PROVISIONAL PATENTS, 1901. 


FEBRUARY 20. 

3964. Improvements in electric igniters fer internal-cem- 
bustien engines and tho like. Anthony Georgo New, 
The Voltage, Woking. 

3005. Improvements in automatic and safety subsidiary 
devices for controlling electrically-prepelled vehicles 
and the like, Anthony George New, The Voltage, 
Woking. 

3907. improvements in dynamo - electric generators and 
electrico motors. Albert Dickinson and Thomas Preece, 
Armley Electric Works, Edinburgh-avenue, Armley, 
Leeds. 

3978. Improvements in machines or mechanism employed in 
the manufacture of pipes or tubes or for covering 
telegraph and telephone eables and wires with lead 
or other metallic substances for electric purposes. 
Ernest Alexander Claremont and John Stratton, 4, St. 
Ann's- square, Manchester. (Complete specification.) 

3908. Improvements in electrical accumulaters. Henry 

William Cobb, 49, Crowther-road, South Norwood, 
London. 

4005. Improvements in or relating to electrical ship log 

apparatus. Thomas Ferdinand Walker and Thomas 

Sydney Walker, 55, Chancery lane, London. 

ts in cemtrolliag apparatus for electric 
lifts, Herbert John Haddan, 18, Buckingham-street, 

Strand, London. (August Stigler, Italy.) 


4007. Improvements in telephonic a for central 
stations. Charles Denton Abel, Birkbeck Bank. 
chambers, Southampton - buildings, Chancery - lane, 
London. (Siemens und Halske Aktien-Gesellechaft, 
Germany.) (Complete specification.) 

FEBRUARY 26. 

4050. Improvements in electrical switches. Ludlow Patton 
Perkins and Henry Humphreys, 40, Victoria- buildings, 
Manchester. 

4088. A safety device for overhead systems of street electric 
transmission of power. Cecil John Reginald Le 
Meeurier, 19, Perrymead-street, Fulham, London. 

4098. Improvements in railway electrie signalling apparatus, 
Washington Hume, 52, Chancery-lane, London. (Com- 
plete specification. ) 

4114 Imprevements in or applicable to the trolley system 
of electrical traction. Sidney Harper Heywood, 70, 
Deanagate, Manchester. 

41299 Improvements in make-and-break switches or inter. 
rupters for electric cirouits. Georges Eugène Gaiffe 
and Gaston André Gabriel Contremoulins, 11, South- 
ampton-buildings, Chancery-lane, London. 

4133. Imprevements in and relating te slack-cable safety 
gears for eclectrically-oporated lifts, elevators, and 
the like. Charles William Hildred and Henry Cecil 
Walker, 60, Queen Victoria street, London. 

4149. Improvemonts in electrically-operated switches, John 
Henry Spangler, 18, Buckingham street, Strand, London, 
(Complete specification. ) 

FEBRUARY 27, 

4215. Improvements relatiog te electric switches. Henry 
Harris Lake, 45, Southampton-buildinge, Chancery-lane, 
London. (The Telephonfabrik Aktiengesellschaft, vorm. 
J. Berlinger, Germany.) 

4943. Improvements in electrical circuit breaking and making 
devices. J. W. Beauchamp, 6, Lord-street, Liverpool. 

FEBRUARY 28. 

4259. The preparation and use ef calcium compounds for the 
electro - depositions of metals ether than calcium. 
James Kelly, 27, Branaton-street, Birmingham. 

4990. Improvements in mica insulation for electric apparatus. 
The British Thomson-Houston Company, Limited, Bush- 
lane House, Cannon - street, London. (Charles F. Peterson, 
United States.) (Complete specification.) 

4305. An improved tidal metor for generating and trans- 
mitting electrical energy. Richard Wiliiam Derbyshire 
78, Sd. Stephen’s road, Upton Park, London. 

4330. Improvements in the connections or contacts of inoan- 
desoent electric lamps for lighting and heating. 
Herbert John Dowsing, 115, Cannon-street, London. 


MAROH 1. 

4887. A new or improved stopping-place indicator fer electric 
ears and electric railways. James Bates MacKenzie, 
2, Market-streev, Bradford. 

4366. Improvements in safety devices for the trolley poles of 
electric ears. Charles Revill Beliamy, William John 
Turner, and Daniel Richard Wallwork Hardman, 34 
Castle-street, Liverpool. 

4682. An improved method of breaking the electric cirenit 
in the overhead wires of electric tramways, railways, 
and the like, and apparatus therefor. Cecil Charles 
Hewett, 185, Fleet-atreet, London. 

4308, Improvements in devices fer producing, by the electric 
volatilisation of metal wires, flashes for use in 
photegraphy. Jules Courtier, 70, Chancery-lane, London, 
(Complete specification. ) 

4401. An electric heater for liquids. Thomas Kerrison Bellis 
15, Bury street, St. Mary axe, London. | 


44223. Improvements in electrico primary batteries. Charles 
Albert Hussey and Stephen Greely Clarke, Birkbeck 
Bank-chambers, Southampton-buildings, Chancery-lane, 
London. (Complete ареайвамоп, ) 

4499. Improvements in or relating to eleotrie storage batteries 
or accumulaters. Frédéric Marie Chaplet, 111, Habbon- 
garden, London. 

Maron 2, 


4487. An improved magnetic brake for motors for electric 
lifts and other purposes. John Bush and Matthew 
Thomas Medway, 90, Lausanne-road, Peckham, London. 

4489. Improvements in eleotrolytio cells and in clectredes 
therefor. August Alfred Vogelsang, 139, Queen Victoria- 
street, London. (Complete specification.) 

4494. Improved process for making electrodes for accumu- 
laters. William Phillips Thompeon, 322, High Holborn, 
London. (Akkumulatoren und Electricitüte- Werke Aktien- 

chaft, vorm. W. A. Boese and Co., Germany.) 
(Complete specification.) 

4501, Improvements in electrie switches. George Wallace 
Coxson, 11, Burlington-chambers, New-street, Birm- 
ingham. 

4508, Imprevement in accumulater plates, Н John 
Horatio Pickard and James Samuel Evans, 55, Chancery- 
lane, Lendon. (Complete specification.) 
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4509. Improved composition of paste for filling the cells of 
reticulated accumulater plates. Henry John Horatio 
Pickard and James Samuel Evans, 55, Chancery-lane, 


London. (Complete specification.) 


4519. Improved construction of rail for electric and ether 


railways 
166, Fleet street, London. 


or tramways. Charles Frederick Henget, 


COMPLETE SPECIFICATIONS ACCEPTED. 


To be published on March $$. 
1899. 


„25591. Apparatus for wiroless telography. Guarini. 


(Date 


applied for under International Convention, May 27, 


1899.) 
1900. 
Electrical speed indicator. 
Voltmeters, Wise. 
werke, vorm. O. L. Kammer und Co.) 
4461. Electrie cables or conductors. Glover. 
4030. Electric accumulators, Müller. 


work. Scott. 
nde 
1651. C 


rds liko. Burbey. 


7192. Electrically-operated brakes for centrifugal 
machines or hydro-extractors. Longsdon and Dale. 


7997. 
8347. 


Electric gear for cranes. Kammerer. 


propelled cars or vehicles. 
11097. 
manufacture of same. Woodward. 
Electric arc lamps. Bremer, 
Telegraphones. Paramore. 
Electric railways working 
syatem, Lake. (Brown.) 
20778. Electric aro lamps. Heany. 
$9719. Electric arc lamps. Heany. 
22585. Flexible supporting structures 
Biewster. 


15225. 
11481. 
19074. 


Collinge and Collard. 
(Aktien-Gesellschafo Elecbricitate- 


Electrical apparatus for hoisting or other intermittent 
Means for electrically igniting miners’ safety lamps. 


grips fer electric lampholders, ceiling roses, and 


drying 


Trolley head employed in connection with electrically- 
Taylor and Hudson. 
Electrical accumulators or secondary batteries and 


on the surface-contact 


for olectric lampe. 


23523. Electric block signalling and supplying electric current 


to trains in connection therewith. 


Cruvellier. 


23098. Megnete-electric device for igniting explosivo mixtures. 


Sturm. | 
1901. 
716. Electrically-operated ploughs. 


Meissner. 


1966, Positive rods for secondary electric batteries. Roro, 


Halifax, and Antrobue. 


2117. Mechanism for actuating electrical igniters fer internal. 
combustion engines. Abel. (Gasmotorem Fabrik Deutz.) 


[TRAFFIC RETURNS. 


Increase 
Line. week or 
Ending |1901. |1900. | decrease. 
# £ £ 
Aberdeen Corp'rat'n Mar. 2 | 559} 549 + 10 
Birmingham Trams. „ 2]4159|4181 - 22 
Blackburn Corp'rat'n| Јар. 131. 191 — — 
BlackpoolCorporatn. Feb 28 |. 189; 159 + 30 
Blackpool. Fleetwood Mar. 2 | 139| 177 - 38 
Bolton Corporation. „, 3 [1,279 854 + 425 
Bradford Oity Trame) ,, 3797 385 + 412 
Bristol Tramways Co. „ 1 |3,67012,743 + 927 
Carlisle T'mw'ysCo ,, 2| — | — |+ 122 
Central London Ry. „ 2 6,028] — — 
City & South London 3 1.9851, 459 + 596 
Cork E. T. and L. Co. Feb. 28 348 334 + 14 
Dover Tramways ... Mar. 2| 159| 140 + 19 
Dablin & Lacan E. R „ 2 74 + 16 
Dublin U. T., elec. cars ,, 1 3,040 2.938 + 102 
Dublin S.D. Electric) , 1] 642] 639) + 3 
Dundee Tram Co. ... Feb. 27 | 435| 359 + 76 
Glasgow Corporation| Mar. 28,206|8,207 — 6! 
Halifax Corporation, 3 735) 559 + 176 
Huddersfield Corp’n.| „„ 2| 722| 649 + 73 
Ball rat'n E. B. „„ 2 1,496] 723 + 773 
Liverpool Corporat'n Feb. 23 7,6276, 900 + 727 
Liverpool Overhead Mar. 8 |1,431|1,432. — 1 
Portemouth Corpn..| , 2 — — 
St. Helena Tramwys.| — — | — — 
Sheffield Corporation| , 3 2,912] — — 
. Bouthampton Trame Feb. 28 536| 360| + 176 
BouthportCorporat'n — — 
Swansea Tramways..| „„ 22 381 + 137 


Total receipts for 
half-year. 


1901. 


1900. 


36.471 28,671 
33,1865 30614 


65.6885 


62 070 |52 588 
13,188 12,932 


b Binoe April 1, 1900. 


oes c From June 1, 
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COMPANIES’ STOCK AND SHARE LIST. 


Wame. Amount Last price. 
Commereial and Industrial.— paid. 
Aron Electricity Meter, 6 p.c. Oum. Pref. Shares, 1-195,000 1 ашыр ae 
British $ § 1-40 an c an an on an Go am о a em 0-11 ха 
——— 60,001-70,000 ʒdl«éę «„“ = -10% 
—— 6 per cent. Cum. Pref., 1-40, 000 am É ee 
—— 6 per cent, Cum, Pret. 1 ow 1 2 98005 
— 60606. e ао ею an 
British Westinghouse uf., 6 per cent. ~ 5 „ 5 
Hlectrical Engineering, Ordinary , $ æ 1 i 
— Non. Oum., 6 per cent. Pref. ..  — e.. ~ ~e a ae co 22 ? 
— — 63 per cent. Debenture Btock.. .. co == 100 . 108-108 xd 
— рог cent. nd Debenture Stock. ... ......... com 100 = 101-108 
Oallen 8 [] Deben 0- em» em» am ою шо шо Do UD e e an a> "з 1 em arene 
— § per cent. Pref. em» em an ap Que æn ао ео ею ee oe be ow ow 2 t eue v 
Orompton an e oo eo mo eo co ею aw 9 Ó aw an on ео eo ap em 9 O am e an a= LI 
— § oent. Deben екю стз ọọ =n ap I =o ap T seamen — = 100-108 
Bdleon Swan United, Ordinary ... = = = = on =o = = = 8 = 1-34 
— — 6 per cent. Debentures .. .. 4 5 „ 
é per cent. Deb. ео aw ap œ Gm C ре CB aD ap 100 =æ 
5 per cent, Second Deb. Stk., Prov. 2 . = „ 96-100 
Biectric Construction, Limited, Nos. 1 to 112,10._..-. 1 ^y 
Н per cent. Cumulative Pref. ........... "M a 8 
— Perp. let Mort. DDD = 100 . 101-104 
сансара Po Works, Ordinary e эе «9 ee c9 Qu om 5 e 10-17 
Preference a.a = oo me co cw «44 b „ 951 
India Rab do bmx ha, and Telegraph Works ....— w o San 
n а “рым [| or = е 
T та ов o-o оо € о то то GRO ew е GEO QUO a EU . "e 14 20 
inh ia and Maintenance „оь - 
coe 6 dent. Bond N æ ЕТЕТ 
per cent, Cum. bh... n dics b . 111 
Willana and Robinson, Ordinary, 1-30,000 ................ 6 œ 11-12 
— 6 per cent. Cum. Pref., ‚001-60 Vs uA NE Md 6 „ 87 
— per cent. First Mortgage Debenture Stock, Red. 100 . 106-1 
Electric Lighting and Supply 
th & Greenwich District Ordinary 1. “101,200 ъ 1l a e 
per cent. Deb. Stk. Oorta., Red and Gout „ 76 .. 70-76 
Bournemouth and Poole, Ording . 10 . 134-134 
4) per cen t. Cum, Pref. .... JFC eu аа ы а i 10 — 10-1 
nture „ock. Вай. A 100 .. 101-104 
Brompton and Kensington, Ordinary FFC b „ 7-8 
— — per cent. Preference.. b = 8-8 
0 Electric 8u Cotp., Ordinary, "Kos. 1- 30,000... — -— b a 7 
Charing Cross and Strand 8 .. 1 
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NOTES. 


American Institute of Electrical Engineers.— 
The January number of the Transactions of this institute 
contains some interesting papers read before the members 
last year. At the end of the volume are given two dis- 
cussions under the headings of Townsend on Trans- 
formers” and “Sheldon on Electrolytic Corrosion ” 
respectively. 

Submarino Torpedo Boats. —The naval estimates 
which were presented to the House of Commons this 
week make provision for the construction of five submarine 
torpedo boats. Some of these were said to be already 
in course of construction, and to be of the “Holland” 

. This class of boat is propelled when under water 
by electricity from accumulators, which are charged from 
oll-engines. These latter also serve to propel the boat 
when at the surface. From accounts which are to hand 
of other types of submarine vessels, the Admiralty are 
experimenting with the best type. : 

State Electrical Laboratory in New York.— 
The New York State Senate will shortly consider a Bill 
for the establishment of a laboratory of electric engineer- 
ing in connection with Union College in Schenectady. It 
proposes an appropriation of over £30,000 for the erection 
and equipment of the laboratory and between £5,000 and 
£6,000 a year for its maintenance. In consideration of 
this appropriation the State is to have the title to the land 
and 25 four-year free scholarships annually in electric 
engineering at the eollege. The selection of Union College 
is determined by the fact that the works of the General 
Electric Company are situated at Schenectady, and from 
them greater facilities are to be obtained. 


American Telephones.—In a lecture on telephones 
recently before the New York Electrical Society, Mr. 
Kempster B. Miller pointed out that a board of 6,000 
subscribers had hitherto been the limit of any telephone 
undertaking in America. Within three or four months, 
however, this will not be the case, for by that time the 
New York Telephone Company hope to have completely 
installed at their Cortlandt-street exchange a board of 
9,400 subscribers, which will be one of the largest in 
the world. It is confidently asserted in the States that 
within five years or so the total number of telephones 
in the old city of New York will aggregate 100,000. 
In the year 1900 no less than 14,210 new stations were 
established in the district of Manhattan and the Bronx, 
which is practically the old sity of New York. 


Sydney Electrico Trams.—In connection with the 
further conversion of the tramways in Sydney, N.S.W., 
to electric traction, we gather that some little difficulty 
arose recently in Elizabeth-street, owing to the disturbance 
of the telephone wires. It was the intention of the Postal 
Department, according to the New South Wales Railway 
Budget, to lay trunk wires in the telephone tunnels, and to 
remove the existing wires in Elizabeth-street in order to 
allow of the tramway overhead wires being erected. 
There was considerable delay, however, in putting the tele- 
phone wires underground, and until this was done it was 
decided not to run the electric trams on the new route, 
although the wiring had been practically completed. By 
this time probably the contemplated change in the tele- 
phones has been carried out, and the conversion of the 
next section of tramways may shortly be expected. 

Society of Model Engineers.— The second visit in 
connection with the Liverpool branch of this society took 
place on Saturday, Feb. 23, when, by permission of the 
general manager, Mr. S, B. Cottrell, а party of members 


and friends inspected the Overhead Railway Company's 
power station at Bramley Moore Dock. The second annual 
general meeting was held on March 6, when the officers 
and committee for the ensuing session were elected as 
follows: chairman, Mr. T. S. Dawson; vice-chairman, Mr. 
S. H. Croker; treasurer, Mr. E. Thorp; hon. secretery, 
Mr. F. T. Stewart; committee, Messrs. Rimmer, Jackson, 
Kirby, Bootle and Hastings. 16 was then decided to 
reduce the subscription to 5s. per annum, with an entrance 
fee of 1s. for new members, and that, if possible, а more 
central place of meeting be procured. Further particulars 
may be obtained on application to the hon. secretary, 
Mr. F. T. Stewart, 14, Adelaide-road, Kensington, 
Liverpool. | 

Overhead Tramway Oonductors.—We gave in 
last week's issue descriptions of two means of preventing 
danger to the public when other trolley wires are broken, 
or when a falling telegraph or telephone wire makes 
connection with the trolley wire. In the last event, 
complete immunity from danger is furnished by either 
device. We notice, however, that the Dundee Tramway 
Department have adopted an alternative, which, we think, 
is not to be recommended, in view of the apparatus which 
we described in our last week's issue. Instead of relying 
on automatic earthing of the trolley wire when a telephone 
conductor falls across it, they propese in Dundee to provide 
on each tramcar a bamboo cane with an insulated cable, with 
the two ends of the cable bared. The conductor of a car 
then, in the event of a wire having fallen, proceeds to hook 
the upper end of this insulating wire on to the trolley wire 
to make connection with the lower end of the insulating 
wire and the earth. This would, of course, blow either 
the sectional fuses or the main cut-outs in the station, 
but we think that the arrangements suggested by Mr. R. 
Ulbricht, of Dresden, would give much more satisfactory 
results. 

Electric Marine Railway.—An electrically-operated 
marine railway, probably the first in the world of its kind, 
was opened recently at Liverpool, Nova Scotia. On this 
occasion a vessel was hauled up a distance of 500ft. and 
lowered down again, all the apparatus and gear working 
satisfactorily. Some interesting facts about the railway 
are given in the Canadian Engineer, from which it appears 
that the equipment consists of a 30-h. p. induction motor, 
the motor shaft being geared to a heavy worm shaft and 
wheel. The worm-wheel shaft carries a pinion wheel, 
which gears into another large wheel, on the shaft of 
which is placed a large heavy sprocket wheel; over this 
sprocket wheel the heavy 2in. chain meshes into heavy 
sprocket teeth. This chain hauls the vessel up on a cradle 
over a track projecting out into the River Mersey to a 
distance of 500ff., on a grade of lin. to the foot. The 
track and cradle are built of heavy pine timber. Whereas 
it formerly took from four to five hours to haul up a 
vessel, the motive power used being horses, the same work 
is now performed in 20 minu zes. From the description, a 
slipway would be a more accurate description of the under- 
taking than a marine railway. 

Competition ——We notice in the first issue of the 
Electrical Review of America for the current month an 
editorial article headed “ The Factory and the Foreigner.” 
In this article comment is made on the ease with which 
anyone from abroad is allowed to go through electrical 
manufacturing works in the States. The argument of the 
editor of our contemporary is this: that in view of the 
heavy competition which will arise between America, 
England, and the Continent, the permission to view works 
should not be granted so readily. The idea seems to be 
that the trade secrets of the American manufacturer are 
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so valuable that he should close his doors, and keep all the 
information he has to himself. We should be the last to 
urge that this should not be done if it in any way pleases 
the American electrical engineers, but we are not at all 
sure that the closing of the works would have the result 
which the editor seems to think of giving manufacturers 
in the United States an advantage over their rivals. It is 
а curious fact that, as a rule, the manufacturing firm who 
makes the most parade of its trade secrets has fewer secreta 
worth guarding than the firm who allows free access to its 
works, always taking care to glean from those who go round 
their impressions of what they see. It is not in the manu- 
factories that we fear competition on this side, but the 
industry requires more freedom from State interference. 


Niagara Falls Switchboard.—Mr. A. B. Weeks 
describes in the Electrical Review of New York the switch 
gear now at work at the Niagara Falls Power Company’s 
station. We gather from his description that this switch- 
board is the outcome of the experience of the station, 
whieh has now existed for many years. For handling the 
large currents which are generated, and also for dealing 
with the high-voltage circuits, many novel devices have 
been introduced. For instance, all switches throughout 
the station are operated by compressed air from small 
levers which can easily be worked by hand. Another 
point in which experience has been gained at the station 
is that circuit breakers for 5,000-h.p. circuits are much more 
reliable than fuses. An emergency switch is also provided 
for each of the large machines, having for its object the inter- 
ruption of the field circuit in the event of a persistent short- 
circuit occurring on the lines supplied by the alternator in 
question. An ordinary short-circuit which tends to clear 
itself will not operate this switch, which requires a certain 
amount of time to act. In the earlier days the exciting 
current was supplied by rotary converters, which take their 
current from the alternating.current bus bars. Thus, when 
a severe short-circuit occurred, the bus bar voltage would 
drop and cause the rotary converter to fall out of step 
and interrupt the supply. As now independent exciting 
machines are provided for the excitation, the emergency 
switches have to be installed to give safeguard against 
suck short-circuits. 


Electro-Capillary Action.—The Scientific American 
for March contains an extract from the Bulletin of the 
Academy of Cracow, in which Constantin Zahrzewaki 
describes a series of experiments which he has recently 
made upon the E.M.F. produced by capillary action. 
In these experiments it seems he used an apparatus 
consisting of two large glass vessels united by a capillary 
tube of glass, silvered on the interior. The vessels were 
half filled with water, and each vessel contained a metal 
electrode placed in the water аб a short distance from the 
opening of the tube. The movement of the water through 
the capillary tube was produced by compressing the air in 
one of the vessels. The experimenter found that the 
movement of water through the tube gave rise to an 
electric current, the direction of this current depending 
upon that of the water. It was found that the E. M. F. 
depended upon the difference of pressure at the ends 
of the tube, and also upon the distance of the 
electrodes from the opening; when the electrode con- 
tained in the vessel toward which the current flows is 
removed farther from the end of the tube, the effect 
is diminished, The thickness of the layer of silvering 
seems also to have an effect upon the E. M. F., 
this being diminished as the thickness of the layer is 
increased. We should like to know what were the 
electrodes used in the experiments, and to be assured 
that the E.M.F. existed in spite of the fact that silver 


electrodes were employed as well as a silver lining for 
the capillary tubes. 

Electrical Patents.—In looking through the liat of 
patents issued during 1900, 16 is interesting to note how 
many of these are issued to tbe various electrical firms 
respectively. 'Thus we learn that last year the British 
Thomson-Houston Company obtained no less than 101 new 
patents. It does not follow, however, that these 101 
inventions were made during the year by the staff of the 
British Thomson-Houston Company, as a very large 
number of them were commuuicated to the firm by the 
General Electric Company of America, and the petenta 


ars held in this country by the British Thomson-Houston 


Company as agents. The next highest number of patents 


granted stand to the name Messrs. Siemens Bros. and Co., 


who have protected 19 new inventions during the year. 


These, of course, represent actual improvemente made by the 
members of tbe staff of the company, as the German firm 
of Siemens and Halske have also applied for and received 


18 new patents. We notice with interest that Mr. C. B. 
Steinmetz is still actively working on electrical subjects, 
and that during the past year he obtained 14 patents 
in this country. Of course, with the patent law as it at 
present stands, it does not by any means follow that the 
whole of the above are valid. Amongst the American 
applications, for instance, we notice that а large number 
are for details of construction, which can hardly be 
classed as inventions. It has still to be seen how far these 
patents for details can really be claimed as inventions 
under the English patent law. 

Eleotrie Lighting Notices. — Elsewhere in this 
щзпе will be found an account of а case brought by the 
Marylebone Borough Council against the Metropolitan 
Electric Supply Company, Limited, which was heard before 
the magistrate last week. Eight summonses in all were 
issued, the ground of complaint being that the company 
had not adhered to the plans for laying mains which had 
been submitted to the Council. In six of these instances 
the company pleaded that they were guilty of having 
deviated the mains from the position in which they were 
shown on the plans as submitted. It was urged, how- 
ever, on behalf of the company that in no case was the 
public at all interfered with in consequence of the deviation. 
The only offence which the counsel for the defence admitted 
was that the engineer had laid five electric mains more 
than had been shown in one of the notices in question. 
We have not seen the full report of the case, but it 
seems to us that the magistrate took а most exaggerated 
view of the technical offence which had been committed. 
As the law now stands, a company has no right to break 
up the streets in order to lay mains without giving notice 
of one month and depositing plans with the council con- 
cerned. It is quite impossible for the company to tell 
exactly whether it can find room for ths mains which have 
to be laid, as we: do not believe that any local authority has 
а complete plan of the pipes and mains in its streets. In 
consequenoe of this, we are not at all surprised to find that 
deviations of a radical character have often to be made. If 
this be so, it is manifestly absurd to fine the company £56 
for a technical offence which they were practically powerless 
to prevent. 

Tramway Track Pavements.— The vexed question 
of maintaining the street surface adjacent to а tramway 
rail always presenta itself in any town in which trams are 
worked. In the first instance it is usual to make the street 


surface slightly higher than the tramway rails, and then 


complaints are made that damage is done to the wheels of 
other vehicles using the streets because of the projecting 
edge of the pavement, which is frequently of granite setts. 
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In course of time this complaint ceases, and with the wear 
of the granite sotta the rails begin to project above the 
pavement line. As the wheels of the cars then run along 
the rails before mounting, а groove is worn out in the 
pavement, which accentuates the difference. The ideal 
system is, of course, to do away entirely with the tramway 
rails, using automobiles, but the full conditions for such 
a service have not yet been solved. We notice that 
in certain towns in the States new work has been laid down 
in which the rails are of the ordinary “Т” form with a 
, heavy head, but with no groove. The pavement blocks 
next to the inside of the rail are then bevelled off so as 
to leave space for the flanges of the tramway wheels. 
Although special blocks are provided along the inside 
edges of the tramrails which are keyed in under the 
head of the rails, we think that there must be considerably 
more obstruction to the ordinary traffic than with the 
girder rail more frequently used in this country. Another 
point which has been experimented on in America is the 
use of vitrified blocks for paving the space between the 
rails, These it is said are giving great success, but we 
have no information as to the extent of the ordinary traffic 
in the streets in which such blocks are used. 


The Nobel “Peace Prise.“ Scientists will be 
interested to know that the Board of Education has now 
received through the Foreign Office a copy of the pro- 
visional special regulations for the award of the Nobel 
“Реасе Prise.” Dr. Alfred Bernhard Nobel, the inventor 
of dynamite, it may be remembered, left in 1896 a large 
eum of money for the most important discoveries in 
physics, chemistry, physiology, or medicine, for the most 
remarkable literary work of an idealist tendency, and for 
the greatest service rendered to peace. It is in regard to 
the award for the latter service that the special regulations 
have been received. The committee responsible for the 
regulations have decided that institutions and societies, as 
well as individuals, shall be eligible for the Peace Prize,” 
proposals for which must be sent to the Comité Nobel 
Norvégien, Victoria-terrasse, 3, Christiania, Norway, so as 
to reach the committee not later than April 1 next. 
Among the persons entitled to nominate competitors for 
prizes are the following: (1) members of the Norwegian 
Nobel Committee; (2) members oi the legislative 
assemblies and Governments of the various States of 
the world; (3) members of the Commission du Bureau 
International Permanent de la Paix; (4) members 
and associates of the Institut de Droit International; 
and (5) university professors of law, of political science, 
of history, and philosophy. An abstract in English of the 
statutes of the Nobel Foundation and of the Nobel prises 
(other than the Peace Prize") can now be obtained on 
application to the secretary of the Board of Education, 
Whitehall. An appendix containing the regulations for 
the Peace Prise” will be issued as soon as possible as an 
appendix to the abstract. 

Berliner Telephone Patent.—Wo have now before 
us the full text of the judgment which was given in the 
United States Circuit Oourt on Feb. 27 of this year, in 
whieh the judge decided that the Berliner telephone patent 
was invalid. This patent, which was owned by the 
American Bell Telephone Company, was dated Nov. 17, 
1801. The curious fact, however, was that the application 
for the patent was made by E. Berliner on June 4, 1877, 
rather more than 14 years before. In the original application 
it was stated that “these simple instruments will repro- 
duce any musical sound uttered in the neighbourhood of 
one of them ; but for the reproduction of special sound, 
such as speech, they are not adapted.” The inventor also 
atated that he accomplished his objects by means of a 


contains no element of patentable novelty." 


make and break in the circuit, and the judge held that the 
drawings submitted with the application showed that it 
was intended to transmit sound by the erroneous method 
of interrupting the contact of the electrodes and breaking 
the circuit. He accordingly held that there was con- 
clusive evidence that Berliner had not invented, and 
did not intend to apply for a patent for, a 
conssant-contact speech transmitter. The rest of the 
judgment is well worth a perusal, as being an example of 
the working of the American patent law. During the 
interval which elapsed between the application for and the 
granting of the letters patent great progress was made 
in the art of telephoning. The Bell Company, who have 
obtained the control of the application, hoped to get & new 
lease of their monopoly by incorporating into the patemt 
inventions which have since been made. The judge's 
decision, which has taken him 15 months to arrive at, is 
looked upon in tbe States as a great victory for the 
independent telephone companies We understand that 
an appeal against the judge's finding is still possible. 
American Patent Law.—A recent judgment in 
the United States on an appeal from a decision of the 


| Commissioner of Patente relating to certain details of an 


electrical instrument is particularly interesting, 
as showing one point of resemblance between the American 
and our own patent law. We gather from a note in the 
Electrical World that two of the claims were on mechanical 


operations, consisting in drawing a section of a metal over 


|a mandrel, and subjecting it to pressure until a desired 


n is acquired, and then turning down the 
lateral edges. The decision of the Court, as it appears in 
the Official Gasetts of the United States Patent Office, was 
that this is a simple and well-known operation which 
Respect- 
ing two other claims at issue, the judgment runs: 
" The appellant has discovered that by taking a spool of 
sheet metal with а coll properly wound around it, and 


| adjusting it in a certain manner on pivot pins, and adjust- 


ing the needle in а certain manner through the instrumen- 
tallty of the pivot which supports 16, he can accomplish a 
desired purpose." The Court held that this process or 
method, while it may require the use of delicate mechanism 
for ita actual development and manifestation and to effect 
the desired adjustment, seems to be a mental operation 
entirely independent of such mechanism ; that the process 
is first in the logical order of things, and the mechanism 
only a sequence.” Several authorities bearing on the point 
were relied upon by the Court. It had been laid down, for 
instance, first, that processes involving a chemical or other 
elemental action, if new and useful, are patentable ; second, 
that a process which amounts to no more than mere inven- 
tion of the machine is aot patentable ; third, that a process 
or method of mechanical nature not absolutely dependent 


on a machine, although perhaps best illustrated by the 


mechanism, may, if new and useful, be the subject of a 
patent, even though it involve no chemical or other 
elemental action. In the States the decision of the Court 
in the case in question is looked upon not only as sound in 
law, but as establishing a precedent of the highest value to 
inventors. 

Electrical Dredger.—In certain parts of California 
there are large deposits of gravel which contain an exceed- 
ingly small percentage of gold, which under the ordinary 
conditions it would not pay to work. These deposits are 
now being gone through by means of dredgers on which 
the motive power is electricity. The largest of these is at 
Sailor Bar, on the American River, about six miles from 
Folsom. The power for the work is taken from the 
Sacramento Electric, Gas, and Railway Company, whieh 
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has its power plant not far from the place where the 
dredgers are working. The object for which the electrical 
power station was laid down, however, was to transmit 
power 22 miles into Sacramento, for which purpose the 
three-phase transmission at 11,000 volts is employed. То 
supply energy to these dredgers three 325-kw. oil-cooled 
transformers are used, which transform this voltage down to 
500 volts on tbe dredgers, which work with chain buckets. 
A 180-h.p. three-phase variable-speed motor is used to drive 
thechainof buckets. These discharge the dirt into a revolving 
acreen, which takes out the larger stones and lets the rest 
fall into a sluice box, where it 1s carried down by a stream 
of water over riffles, which catch the gold much in the 
ordinary way as is done in placer mining. A 75-h.p. motor 
supplies the water to wash the dirt through the screens, 
and a 150-h.p. motor is required to provide a large volume 
of water for the sluice boxes, On the dredger there is 
also a 20-h.p. motor for elevating and lowering the end of 
the bucket chain. It is curious to note that these dredgers 
are often worked in a pond excavated by themselves 
at a considerable elevation above the water-level of the 
river. The dirt is then, after being washed for gold, 
discharged behind the dredger, and so fills up the rear of 
the pond, while the working edge is continually being 
advanced as the dirt is removed. In order to keep up the 
water-level of the pond, a 40-h.p. three-phase motor is 
used to run а centrifugal pump forcing water up 
from the river. This plant, as illustrated in the 
Electrical World, was supplied by the General Electric 
Company of America, but we understand that the West- 
inghouse Company have also equipped a dredger which is 
working near Oroville. By means of these electrical 
appliances the cost of labour is so kept down, that it is 
said to be worth while working any ground which will 
yield 5 dwt. of gold for every cubic yard washed. 
This opens up a large field for these electrically-equipped 
dredgers, provided that the power supplied can be had at a 
reasonable rate. 


Progress in Bradford, — Unfortunately, it is not 
often that an electrical engineer can look to the repre- 
sentatives of the gas industry for accurate information as 
to the progress of electrical undertakings, or for accurate 
comparisons between the advantages of electric light and 
gas lighting for street purposes. We are pleased to note, 
therefore, that the paper recently read by Mr. Charles 
Wood, F. C. S., at the annual meeting of the Manchester 
District Institution of Gas Engineers, is a marked excep- 
tion in that it deals most fairly with all controversial 
matter, and gives most useful information of the progress 
of electric light and power distribution in Bradford. Mr. 
Wood at first deals with the use of incandescent gas for 
street.ighting. There are in Bradford no less than 
10,546 incandescent burners in the streets, which, accord- 
ing to Mr. Wood, are giving most satisfactory results. 
Until 15 months ago both the gas and electricity under- 
takings at Bradford were controlled by one committee, and 
he considered that advantage had certainly been given to 
the electricity department. That was so because electricity 
was supplied practically at cost price, and the department 
was paid for most of the street-lighting which it did. The 
gas department, on the other hand, was made to contribute 
large sums annually towards the expense of other Corpora- 
tion departments, besides providing 98 per cent. of the 
publie lighting of the city. Mr. Wood then proceeded to 
deal with the increase in the sale of electricity, noting that 
last year more than 93 per cent. of the electrical energy 
sold was supplied to motors, and this year he expected that 
more energy would be sold for driving motors than for 
lighting purposes. In the above comparison the energy 


THE ELECTRICAL ENGINEER, MARCH 15, 1901. 


used for tramway purposes is not taken into consideration. 
Dealing with the question of electrolysis of gas-mains, Mr. 
Wood stated that in Bradford there had been several miles 
of electric tramway in operation for 2j years, but so far as 
he had been able to detect with certainty, there was no 
damage done to the pipes by electrolysis. "There had been 
one gas-plpe destroyed by being directly connected to а 
faulty cable, but otherwise there had been no trouble. He 
thought that the distance between the gas-pipes under the 
pavement and the rails of the tramways had something to 
do with the immunity from electrolytic damage. Without 
a doubt, the stringent Board of Trade regulations have 
often more to do with the result, and we think that Mr. 
Wood's fear that in the future considerable damage may be 
found is not likely to be realised if, as he states, there have 
been no clear indications of damage in the 2j years of 
working. 


The Proposed Manchester Tube.— Up to the 
present the scheme for providing & quicker and better 
form of communication between the different parts of the 
city of Manchester by means of an electric underground 
rallway, has not advanced far beyond the stage of pre- 
liminary discussion and financial calculation. A statement 
as to the course proposed to be pursued, however, has been 
made, giving some particulars of the venture, from which 
it appears that the circular system will be introduced. It 
is pointed out in the local Press that such a circle, if it 
embraced only the area contained within an imaginary line 
drawn round the principal railway stations, would be rather 
circumscribed, but an outer circle would serve to connect 
such distant places as Longsight and Trafford Park. This 
outer circle, indeed, would supply the want caused by the 
alleged inability of the Tramways Committee to establish 
a system of through routes, or to inaugurate, for the present 
at any rate, an outer circle of tramways. To the north of 
Manchester there is a very populous district, and it is 
suggested that the outer circle, if decided upon, should 
embrace such places as Pendleton, Broughton, Cheetham, 
Harpurhey, Newton Heath, Openshaw, Longeight, and 
Alexandra Park. So far, at least, as the inner circle 
is concerned no great engineering difficulties, it is expected, 
would be met with. The red sandstone would allow the 
tunnel to be lined with concrete in the ordinary way, 
instead of with the steel casing which is necessitated by 
the London clay. A double tube, as in the case of the 
Central London Railway, ls in contemplation, so that 
traffic could be managed iu either direction without the 
possibility of collision. A second scheme is for the con- 
struction of a tube connecting London-road, Exchange, and 
Central Stations, with intermediate stopping places, This 
line would be 2§ miles long, and its cost is estimated at 
two millions. In view of the fact that the Corporation 
have just taken over the tramways in the city, it is 
generally anticipated that considerable opposition would be 
offered by them to any scheme which would interfere with 
the success of the system. Congestion of the streets in large 
towns and cities is admittedly a great evil, and the only 
practical means by which this may be relieved is by the 
introduction of underground communication. It is, there- 
fore, in the interest of the city that such a scheme as 
suggested above should be matured, and in the event of 
any opposition on tbe part of the Corporation being 
successful it will be another case of the municipal 
authority quashing private enterprise, the introduction of 
which would be directly for the benefit of the inhabitants. 


New South Wales Tramways.—The New South 
Wales Railway and Tramways Commissioners are setting 
a good example to government departments in other parts 
of the world. We have just received their report for the 
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quarter ended Dee. 31, 1900, including the statistics for 
the whole year. Dealing with tramways, the position at 
the end of 1899 is compared with the present state of 
things. Thus, at the end of December, 1899, the number 
of miles open was 691, against 78} miles on Dec. 31, 1900; 
revenue £97,372, against £134,835 ; expenditure £83,411, 
against £115,269; tram miles run 956,458, against 
1,650,028; earnings per tram mile 2s. 0jd., against 
ls. 7}d.; expenditure per tram mile 1s 9d., against 
ls. 43d.; percentage expenditure to earnings 85:66, 
against 85:49; and number of passengers carried 
15,555,078, against 23,193,639. The increased mileage 
includes the three following routes, which were opened 
for traffic during the past year: Kensington  race- 
course to the rifle range; Military-road to the Spit, 
middle harbour; and Kensington line to Randwick race- 
course—representing a total length of just over two miles, 
It is interesting to note what wages and salaries the 
Government pay to their tramway employés. In the 
engineer's department a draughtsman receives £3 a week, 
while engineers are paid 12e. a day, electrical mechanics 
9s., dynamo attendants 9s., armature winders 12s., labourers 
and firemen 8s., cleaners 3s., fitters and turners 10s., 
trimmers 7s. 6d., greasers 3s. 6d., electric light trimmers 
Ба., watchmen 6s, a day, apprentices £30 per annum, and 
linesmen 50s. а week. These аге, as a rule, the payments 
made on appointment, and are subject to rises. We notice 
in a: recent issue of the Sydney Datly Telegraph a very 
comprehensive article by Mr. W. M. Fehon, the traffic 
expert amongst the Commissioners, entitled Railway 
Federation,“ in which he sketches out a form of federa- 
tion, based upon a seven years’ average, under which 
the railway capital accounts could be consolidated. 
Editorially commenting on this, the Daily Telegraph 
points out that at present the position of the railways 
under the constitution is a very unsatisfactory one. 
“If the federation of the railways,” the editor concludes, 
“added but a few shillings an acres to the value of our 
lands south, north, and west, as it certainly would do, the 
Government of this State would be enriched by many 
millions.” We might add that if the policy of State 
ownership of tramways now obtaining in New South 
Wales becomes the policy of the Federated Common- 
wealth, an asset would be created the growing importance 
of which it is impossible to overestimate. . 


Electrical Transmission from Ooal-Mines.— Mr. 
H. W. Hart, dealing with this question in the March 
number of the Elecirical World, takes the case of the 
Albemarle Mine, near Bland, New Mexico, where some three 
years ago the Cochiti Gold Mining Company erected a large 
cyanide mill, installing at the same time a large Corliss engine 
for driving the crushers, rolls, etc. Then the question of 
fuel arose, as wood cost something like £1 per cord, and 
owing to the exceedingly rough natare of the surround- 
ing country the supply was very limited. At Madrid, 
some 32 miles away, there were large coal deposits 
belonging to the Santa Fé Railroad. Аз bitaminous 
coal of an excellent quality and almost unlimited 
quantity could be obtained at a nominal price, it 
was decided—a careful examination having proved that 
there was no available water power—to instal a modern 
steam plant at Madrid and transmit power electrically to 
the Albermarle mine at Bland, Current was turned on 
for the first time on April 13 last year. With the old 
steam plant, using cord wood as fuel, the total cost of 
supplying power for hoisting and milling 200 tons of ore 
per 24 hours was about £45 per day. The cost of doing 
the work with olectrical energy is just over £10 per day 
for treating 800 tons of ore. Wheress formerly the coal 


company at Madrid had to ship water in tank cars a 
distance of 40 miles for feed purposes. On the intro- 
duction of the power plant for the transmission of 
electrical energy, feed water was obtained from the 
Galisteo River, some 14,000ft. away, through a 4in. 
pipe. A motor-driven deep-well pump, with the pump 
barrel 200ft. below the surface, delivers water to a small 
receiving tank, from which the force pumps deliver it 
through the 4in. pipe line to two steel storage tanks, having 
а capacity of 100,000 gallons. The power-house equip- 
ment, when complete, will coasist of two General Electric 
three-phase, revolving-field type, 605-volt, 60-cycle gene- 
rators, direct-connected to 32ft. by 48ft. Allis-Corliss 
engines, running at 90 revolutions per minute. There are 
also three step-up transformers of 200 kw. each of the 
vertical air-blast type, wound to transform a voltage of 605 
to 20,000, and having a full-load efficiency of 97 per cent. 
The boiler equipment consists of two batteries, each con- 
sisting of three 175-h.p. return tubular boilers, built to 
stand a working pressure of 125lb. The coal is drawn 
from the coal-bins through spouts at convenient points in 
front of each of these boilers. The pole line of transmission 
is designed to eventually carry two circuits of wire, the 
three wires of each circult being placed at the points of an 
equilateral triangle, the distance between wires being 24in. 
A telephone circuit of hard-drawn copper is placed 5ft, 
below the power circuits. The power circuits are transposed 
every half mile, the telephone every five poles. A satis- 
factory point is that no difficulty is experienced from 
inductance on the telephone cireuit. During the course 
of construction many difficulties were met with owing to 
the eharacter of the country, and on one particular section 
the heavy pine timber made it necessary to clear a right 
of way for several miles, some 6,000 trees being cut out. 
Poles for the entire line had to be hauled on wagons from 
& point near the Albemarle mill. A supply box is placed 
at each telephone station, and in it are kept all materials 
required for repairing that particular section of the line. 
Glass insulators of the Provo type, manufactured by the 
Hemingray Company, were used, mounted on special locust 
pins, which were boiled in paraffin. The energy loss in the 
line when delivering 600 kw. to the mine is 8:5 per cent. 
The equipment at the receiving end of the line consists of 
three 180-kw. transformers, reducing the potential from 
18,500 volte to 605. The transformers are of the vertical 
air-blast type. A distributing board of blue Vermont 
marble is equipped with primary and secondary switches 
for each motor circuit, and the necessary instruments. 
The motors at this end of the line are one 150 h.p. 
for compressor; one 100 h.p. for hoist; two 150 h.p. 
for mill; one 20 h.p. for sawmill; two 20 h.p. for 
Peletin tanks; one 10 h.p. for solution pumps; one 
10 h.p. for machine shop; one 1 h.p. for transformer 
blower; 10 b.p. for lights—making a total of 621 h.p. 
At the generating end the motors are: one 20 h.p. for 
motor-generator set; one 10 h.p. for coal conveyor; one 
10 h.p. for ash conveyor; one 10 h.p. for coal crusher ; 
one 1 h.p.for transformer blower. At the pump-house, 
14,000ft. from the power-house, there are two 10-h.p. 
450 revolutions per minute motors geared to triplex feed 
pumps for forcing water up to power-house, and one 
10-h.p. motor belted to an artesian deep-well pump. This 
makes a total of 702 b.p. in induction motors. The demand 
on the power plant is practically for continuous service, but 
on Sunday mornings the plant is shut down in order to take 
up wear and make any necessary adjustments. The engine, 
however, at times, has run 21 days without interruption. 
The entire electrical equipment was supplied by the General 
Electric Company, and the author was responsible for the 
design and construction of the plant. 
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В WORKS. trical energy in quantities it is essential, in the first place, 
RAA x that the б — charged hall be such as to induce long- 
hour consumers to take a supply. If this ls doze, it is 
Tho first electrical station to be worked in England with | found that new factories are attracted into the districts 
the Ы rina object of supplying power in bulk to large | which can be supplied, as is witnessed by the large growth 
manufacturers is that the Trafford Power and ! of new industries round the Niagara Falls power works. 
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FIG. 1.—Map of Trafford Park. The shaded portions show the sites taken up. 


Light Supply, Limited. The works of this company | Trafford Park, which has a history going back for many 
are not yet so far completed as to give the economy in | centuries as the estate of the Trafford family, was acquired 
eration which will ultimately be obtained ; they are, | for industrial purposes some few years ago by the Trafford 
owever, supplying already a number of important works | Park Estate, ‘Limited, The map (Fig. 1) which we give 
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Fic 2 —General Plan of the Trafford Park Power Station. The line on the top denotes the canal bank. 


at prices which are below those charged anywhere else in | herewith shows how conveniently situated the estate is 
the United Kingdom. We also believe that the prices will | for the establishment of large manufactorles. This will 
compere favourably with the charges made in many power | be evident by the exceedingly numerous plots which have 
distribution systems abroad in which the energy is obtained | already been taken up on the estate, the factories on many 
from water. In any scheme for the distribution of elec- | of which are already running. Amongst these are the 
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extensive new works of Messrs. W. T. Glover and Co., 
Limited, for the manufacture of electrical cables and 
accessories connected with the laying of the same. Again, 
the Lancashire Dynamo and Motor Company, whose name is 
appearing frequently in the list of accepted tenders for 
public contracts, have a boni er factory in working 
order on the estate. Another electrical firm just about 
to build are Messrs. Royce and Co., of Manchester, while 
the British Westinghouse Company have secured a very 
large block on the estate. The roof principals of the latter 
company's factory are now being erected. We mention 
these names as an example of the way in which the elec- 
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a cheap means of transporting coal, iron, and other materials 
on to the estate on the south-east and south-west sides, 
and also for the removal of manufactured Ample 
railway connections are provided in addition to the water 
transport facilities. We believe that the conception of the 
power scheme was due to Messrs. W. T. Glover and Co., 
who organised a limited liability company for its equlp- 
ment. Before embarking upon this enterprise the eom- 
pany retained the services of Mosers. Lacey, Clirehugh, 
and Sillar and Mr. L. B. Atkinson, and these gentlemen 
have jointly advised the company on the various questions 
which have arisen from time to time during the progress of 
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Fies. 8 AND 4.—Plan and Blevation of the Mond Gas Producer Plant. 


trical industries have approved of the facilities offered on 
the estate, but it is more than probable that the power 
company will obtain its largest consumers, and also its 
longest-hour consumers, amongst the many other industries 
in connection with which warehouses or factories are erected 
or in course of construction. Amongst these the grain 
elevators and stores figure largely. It will be seen from the 
map that the Manchester Ship Canal forms the boundary on 
two sides of the estate, while the other two boundaries 
are made by the Bridgwater Canal. The Manchester Ship 
Canal is 50ft. wider than its normal width where it adjoins 
the estate, and ships can be moored and discharged at any 
point along this canal, The Bridgwater Canal also provides 


the works. We are indebted to them for the information we 
are able to give below. We also gather from Mr. Clirehagh 
that the scope of the power distribution company is not 
restricted to the estate itself, as it is able to supply in bulk 
to no less than three local authorities whose districts adjoin 
the estate. The power distribution ig iei have offered 
these authorities exceedingly low terms for the supply of 
power in bulk, which terms are, we understand, some 
20 per cent. lower than those of the South Lancashire 
Power Company—in fact, if the load in the local autho- 
ritiee system gives about а 14 per cent. load factor, the 
charge works out under the proposed scale to 1:87d. per 
Board of Trade unit. We understand that the negotiations 
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for the supply of two out of three of these local authorities | ammonia can be reeevered from every 23 tons of coal 
are so far advaneed that contracts are likely to be signed | which are burnt in the gas-producer. With sulphate of 


shortly. z 
THe PowIn WORES. Fy RECENERATOR 


In the design of these power works, Messrs. Lacey, СУ 
Cjirehugh, and Sillar have introdueed a new combination pl 
of a steam plant with a gas-producer, which has not 
Bitherto been tried in electrical power works. Of course, 
for many years boilers have been used in ironworks 
which have been fired by blast-furnace gases, but we 
believe, that the Trafford Park undertaking is the ‘first 
„саве in which a gas-producer plant has been down with 
the special object of providing a gaseous fuel for boilers. 8 
This та реток is cf the Mond буре, and we understand а асс данаа 
that Dr. Mond has taken considerable interest in the z 
undertaking. "We are debarred from giving the full par- 
ticulars of this gas plant, but the general a ments 
and advantages will appeal to our readers. In the first 
place, it is proposed not only to distribute electric energy 

m the Trafford power works, but also to distribute the 
Mond gas for heating purposes. This will increase the 
output of the gas plant and enable larger quantities of that 
valuable | Jr pagan tari of ammonia—to be obtained. 
We need y say that with а gas-producer of this kind 
the cost of extracting the by-products goes down exceed- 
ingly rapidly with an increase in the size of the plant. 

As far, however, as generation of electrical energy is ah 
concerned, there are many advantages from gas-firing the | з 
boilers. The first and most important is that of coat. аш ЖЕ 
With the coal, or rather the slack, which will be used at 10. 5.—Hnd Blevation of the Gas Producer. 
the works, either when firing direct under the boiler or for 
the generation of power gas in the gas-producer, the first cost | ammonia just over £11 per ton, this means that the 
under normal conditions averages about 7s. per ton. It! residuals obtained from every ton of coal are worth 
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Fia. 6.--Р1ап of the Gas Furnaces under the Boller and Superheaters. 


about 10s., or 3s. more than the original cost of 
the coal if the iabour items are not increased. As regards 
the handling of the coal, it will be seen from the 
accompanying drawings that the cost of labour in connec- 


costs on an average about 1s. 6d. per ton to handle the 
coal on ite way to the furnace and to remove the ashes 
afterwards, which brings the cost up to 8s. 6d. per ton. It 
is found by actual experience that one ton of sulphate of 
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tion with the gas-producer із exceedingly small, In the 
Trafford Park district this slack coal is bought in boxes, 
which are brought alongside the works in barges. These 


have been brougit by thé orarie’ отону to 
hopperu of the producers, the bottom of the boxe ate 
‘released, and the coal falls into the hoppers over the pto: 
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у 
Ета. 7,—Elevation of the Steam and Exhaust Pipes; also showing the Gas Supply Duct. 


boxes are actually filled under the screens at the conl a ducers. These large hoppers act as bunkers, and the 
and hence the colliery owners will supply the slack in | coal is dropped down into the gas-producers as required. 
boxes at a cheaper rate than in bulk in consequence of the | The coal falls by gravity on to the firebars of the pro- 


FIG. 8.—General View of the Trafford Park Power Station. 


greater ease in handling. A general plan of the power | ducer, and a mixture of air and steam is passed through 
works is shown in Fig. 2, while an elevation and plan of | the incandescent mass. It may be mentioned here that 
the two first: gas-producers are shown in Fig. 4. The | the steam for that is obtained from the exhaust of 
the engines. As will be seen later on, there are practically 
two steam-engines on one shaft driving each of the large 
dynamos. As it is improbable that at’ first the whole of 
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FIG. 9.—Oross-Bection of Power House Bulldings. Ia. 10.—- Longitudinal Section of Boller-House. 


crane seen in Fig, 3 runs over the producers, and when | thie steam from one set will be required for the pro- 
round can lift these boxes: charged with coal direct | ducers, the exhaust piping is so arranged that the one 
from. barges. in the. Bridgwater Canal. When the boxes | engine of the set can be worked condensing while the other 
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engine is passing its exhaust through the producers. By 
b. means an independent boller to supply steam for the 
producer, as has usually to be employed, is saved, while at 
the same time the engines are worked condensing whenever 
ble. Another view of this producer is shown in Fig. 5. 
e gas as it leaves the producer is passed through the 
large regenerator pipes seen in the drawing. From these it 
goes to the gas-washers, which will be placed in the space 
dicated in Fig, 5, and after having had the ammonium 
sulphate abstracted the gas into the supply pipe 
which will feed the boilers, and will also supply the system 
of pipes conveying tbe gas to various of the estate. 
In Fig. 6 is shown the arrangement for burning this gas 
under the boilers. This iliustration should be looked at in 
conjunction with the elevation given in Fig. 7. It will be 
seen from these two together that the gas is burned in a 
firebrick chamber, which is directly under tbe ordi 
firebars of the boiler which are used for burning 
These coal furnaces are actually in use at the present 
time, and all the change that has to be made to change 
over to gas firing is to remove the firebars and to 
uncover the arch above the gas furnace. This arch is made 
of firebrick with а number of interstices through which 
the incandescent products of combustion pass up through 
to the boiler. The lower part of the combustion chamber, 


THE ELECTRICAL ENGINEER, MARCH 15, 1901. 


and the firm have teed that if the engines under 
ordinary conditions take 171b. of steam per indicated horse- 
power without the superheat, that the consumption shall 
not be more than 101b. per indicated horse-power when the 
superheat mentioned above is obtained. 

e general design of the buildings of the 
can be seen in Fig. 8, while Pire 9 and 10 give sectional 
elevations of the same. It will be seen from Fig. 10 that 
the roof of the boiler-house has its ridges at right angles 
to the main ridge of the engine-house. The large pipes 
seen in the foreground in Fig. 8 are parts of the main 

ipes for the gas between the producer and the boiler. 
The erection to the left of the main buildings is for the 
producer plant, which at the time the photograph was taken 
was still in course of construction. (nly the hoppers and 
producers were in place, and a considerable amount of 
work had still to be done in the erection of these generators 
and of the running rails for the crane. 


BOILERS. 


The boilers at present installed are of two kinds. Thus, 
at either end of the boiler-house there are two Babcock- 
Wilcox boilers, as shown in Fig. 2. The two boilers to the 
right of the boiler-house, which is marked extensions on 


the illustration, are actually in place. In the middle of the 


wer-house 


FIG. 11,—General View of the 660-kw. Steam Beta—Raworth Engines and Mather and Platt Dynamos. 


which is shown in Fig. 6, and in sectional elevation in 
Fig. 7, consists of two chambers divided by a zig-zag parti- 
tion of firebrick. The air is admitted on one side of the 
chamber, while the gas is admitted at the other. The air 
and gas pass along the spaces left between the firebrick 
partition, and then rising over it mingle the one with the 
other. We understand that the combustion takes place 
just over the firebrick partition, while the arrange- 
ments are such that there is no danger of explosion taking 
place at the point of admission, as the air and gas are not 
mixed until they have risen to a certain height in the 
furnace. The crown arch of firebrick becomes exceed- 
ingly hot, and thus ensures complete combustion of 
the gaseous mixture passing through it. It will be 
seen that at the side of each of the sets of boilers, 
one of which consists of three furnaces and the other of 
two, there is a small independent furnace. These two 
smaller furnaces are to be used for heating up the Schmidt 
superheaters, two of which are being provided. This 
independent firing of the superheater will enable the 
degree of superheat to be accurately adjusted. It is pro- 
posed to work with 300deg. F. of superheat on the steam 
at the superheater, which will give at least 250deg. at the 
atop valve of the engine. These superheaters are bein 

supplied by the firm of Messrs. Schmidt and Co., of Cassel, 


boller-house there is à new type of boiler made by Messrs. 
Tinkers, Limited, to which we hope to refer at greater 
length in а future issue. It is а tubular boller with several 
novel points in its construetion. The feed water for these 
boilers is taken from the Bridgwater Canal, and is forced into 
the boilers by three-throw feed pumps ; two of these pumps 
are now installed, and they are driven by electric motors 
b7 means of а double-reduction gear with rawhide шоч 

he motors, gear, and pumps were supplied by Messrs. 
Royce, Limited, of Manchester, and they work wonderfully 
quietly ; in fact, the gears were so silent when we inspected 
the plant that they could hardly be heard. The motor 
armatures are double wound, and are connected up to a 
series-parallel controller which has no less than 14 different 
steps. In this way the speed of the pump and the 
quantity of water delivered regularly to the boilers can 
be varied over a very large range, while good economy is 
still obtained in the motor. 

The steam-pipe arrangements can be seen from Fig. 7 in 
elevation, and in plan they are shown in Fig. 2. It is 
а іп the ordinary way to work each of the large 
engines independently from one of the sets of boilers. 
The gas керы [рк to the furnace of that boiler can then be 
regulated easily according to the load on the engine; also 
the risk of a total interruption to the supply is reduced 
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very much by working thus independent units of plant 
from independent sets of boilers without cross-connecting 
the steam-pipes. There is, however, an interconnection 
between the two sets of steam-pipes provided, as will be 
seen in the illustrations, so that steam can be passed from 
one to the other if the need for so doing should arise. 

THe STEAM DYNAMOS, 

These consist of Mather and Platt multipolar direct- 
current dynamos direct coupled to Raworth engines, The 
dynamos are compound wound, but can be worked as shunt 
machines later on if need be. It is found, however, at 
present that there is considerable advantage in running 
them as compound machines, in view of the large fluctua- 
tions in load which take place when the large consumers of 
power switch on and off. These fluctuations will, of course, 
become proportionately less as the number of consumers 
increases, and it is proposed to run machines shunt-wound 
when working in parallel. The output of these dynamos 
is 1,200 amperes at any voltage from 500 to 550 ata speed 
of 200 revolutions per minute. Each dynamo is of the 
12-pole type, the yoke ring and magnet cores being of cast 
steel. Arrangements are made so that the lower half of 
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PRACTICAL NOTES ON ELECTRIC MAINS. 
BY AL MAINS ENGINEER. 
(Continued from page 188.) 


The use of a brick chamber for the transformer, and two 
smaller brick boxes—one to contain the primary and the 
other the secondary switch-fuse gear—makes a capital job. 
The chamber for the transformer can be built large enough 
to contain a 50-kw., but for the start can be partly filled with 
bricks, and а much smaller transformer used. А space in 
front of the transformer lft. 6in. clear will give plenty of 
room for the jointer to stand in; and as the top of the 
chamber can be made to lift entirely off, the greatest depth 
that will be required will be the height of the largest trans- 
former plus, say, Gin. clearance between the under-side of 
the pit cover and the transformer top. The primary and 
secondary mains can pass right through their respective 
switch-fuse boxes, tappings to feed the transformer being 
taken off through combined switches and fuses. These 
switch fuses should be so designed that they can only be 
removed by hard, singly, as it is well never to trust to high- 
tension switches that cannot be seen. Combined switches 
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Fig. 12,—View of the Engine-Room, showing Dynamos, Switch Gallery, and Balancers. 


the ring can be lowered into the foundations, enabling any 


magnet кеша See be taken off or to be easily inspected 
if n А e armature is of the slotted type, the 
bars being in insulating troughs, and entirely embedded 


in the iron of the core, which is the usual practice in gene- 
rators o£ this type, and efficiently protects the windings from 
damage, Special attention has been paid to the question 
of efficient ventilation both of the armature and com- 
mutator, and the machine can consequently carry the full 
load for long periods with but a small rise in temperature. 
The commutator is of large diameter and width, and of a 
design and construction up to the highest standard of 
modern practice. The current is collected by carbon 
brushes mounted in special holders, which admit of the 
contact ure being adjusted as may be required, and 
each holder is fitted with hold-off attachment. These 
machines can be seen both in Fig. 11, which gives nearly 
an end view of one of the sets, and also in Fig. 12, which 
shows the whole of the engine-room, with the switch 
gallery and the boosters. The engines are best seen in 
ig. 11. These are of the Raworth-Universal type, and, 
as mentioned above, consist practically of two independent 
engines, each of 500 h.p., mounted on the same shaft. 


To be continued. )! 


and fuses are not to be recommended entirely, as a high- 
tension fuse blowing in one's hand is not to be desired; 
but under the above circumstances, especially if there is . 
not much room, it would seem that they аге about the only . 
things to use. The iron boxes containing them would neces- 
sarily be filled with thick oil or made with watertight covers, 
according to the class of insulation on the cables used. 
Another point in the favour of a brick chamber is that 
radiation of heat from the transformer takes place more 
readily. 

For high-tension distributing boxes the above-mentioned 
switch fuses are sometimes used. In this case also it is 
well to build a shallow brick box to contain the switch-fuse - 
box, instead of covering it with soil; water gets away better 
and it is easier to get at. Ona low-tension network, where 
fuses are not used, a brick box of 9in. work and with a floor 
space of about 25 square feet and 6ft. or so in depth, can be 
built to contain a distributing pillar, such as is used on the 
Manchester network. One would wish, however, to fuse a 
low-tension network ; this could be done at the feeding points 
very well, small sections of the network being fused. Fuses . 
would not be so necessary if the system of main-laying was 
the solid system with single conductors, for reasons before 
stated. 
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When the design for a sub-station (underground) is got 
out, the cable system must be thought of. If conduits are 
used, they can be laid right into the station. If armoured 
cables are used, pipes can be built into the walls; the 
troughings for solid-laid systems should not be brought 
thtough the walls, but should terminate outside, the cables 
passiag into the station through earthenware ducts of suit- 
able form. All low-tension cables, from whichever side 
approaching, should enter at one end of the sub-station and 
high-tension cables at the other. The crossing of cables is 
much better done outside the station in the ground. 

Turning our attention to gear used in the sub-station, 
perhaps transformers come first; and perhaps the most 
important point to consider after having obtained а good 
transformer is its ventilation. The writer came to this 
conclusion some years ago, with the result that the patterns 
used by one very large firm for street-box transformer cases 
were all altered to provide for ventilation. Probably the only 
firm which has seen the importance of ventilation in the 
transformer itself (leaving out the containing box) is the 
Berry Transformer Company, and they so design their 
transformers as to obtain & good current of air through the 
windings. In the writer's opinion, good ventilation would 
go far to prevent increasing iron losses. To this end, where 
transformers in watertight cases are used in underground sub- 
stations, their lids need not be entirely closed down; but in 
brickwork street boxes the lids must be closed, and effectually. 
It is therefore necessary in this latter case to dry the transformer 
thoroughly before putting it on the mains. It is always best 
to dry all transformers wherever they are to be used. The 
drying of а transformer can be easily accomplished by con- 
necting its high-tension terminals across a circuit where the 
pressure is equal to the pressure which would be given by 
its low-tension winding, were the transformer connected as 
designed, the low-tension terminals being then short circuited. 
The high-tension or primary circuit should have an incan- 
descent lamp placed in series with one lead—such a lamp 
as will allow the same amount of current to pass which the 
primary winding was designed to take. The transformer so 
connected will get up а good heat in two days or so, and can 
be left connected as long as convenient—not less than a 
week. The cover must be off while drying. Another way 
of drying а transformer, but more risky, is to connect it to 
the mains and close it down in its case after having intro- 
duced a pot containing calcium chloride; this will take up 
al the water. The writer once obtained from а 6-kw. 
transformer 240z. of water in this way; the weight of the 
water was obtained by weighing the chloride both before and 
after use. 

As to the heat set up in unventilated transformers, the 
high temperature of l68deg. F. has been measured on the 
outside of the iron circuit, and as the copper circuit was 
completely enclosed it must have been much hotter. This 
transformer had been on the mains for about two weeks, but 
had not been fully loaded. The load on transformers in sub- 
stations should be measured from time to time by means of 
a recording ammeter, left connected for a night at a time. 
The Reason demand indicator has been tried for this purpose, 
but does not seem to answer very well, as it takes some time 
to record, while top load is reached and passed very quickly. 
Some transformers of which the writer has had experience 
while in use on mains, and which have given excellent 
results, are the Brush, the Berry Transformer Company's, 
and transformers made by Messrs. Johnson and Phillips and 
Messrs. Crompton and Co. 

Transformers for use on cable networks are better without 
switches and fuses of their own. If placed in a sub station, 
the switching and fusing is best done at a transformer 
circuit board, and need be single-pole only. The cables 
(high-pressure) by which the transformers are connected to 
the switchboard should be single-conductor, rubber-insulated, 
and lead-covered. The lead covering can then be earthed, 
and the cable, where it enters the transformer case, will need 
no protection in the form of insulating bushes. Transformer 
cases must always be earthed, and every transformer should 
have an earth shield inserted, when built, between the high 
and low tension windings. If this is not done, the insulation 
between the high and low tension windings may at some time 
break down, thus putting high pressure into the low-pressure 
mains, In cases of this sort, the insulation between windings 


disfiguring the switchboard below. 


and case sometimes holds good. The writer has come across 


two cases of this sort during the last five years, but as the 
low-tension network was protected by several Cardew earth- 
ing appliances no harm was done. Switchboards are best 
constructed with marble bases, as marble can be more easily 
kept clean than slate. If slate is used as a base, it should be 
enamelled. It is a good plan to enamel high-tension boards 
red and low-tension black. As high-tension switchboards 
have to be cleaned very often, a base that can be easily 
cleaned must be used. It will be found that if enamelled 
slate is used, the enamel will with repeated washings of 
methylated spirit be entirely removed in a short time. 
Both methylated spirit and benzoline are excellent things 
for cleaning switch gear; but if the board is built on marble, 
and the marble becomes stained, the stains can be removed 
better with dilute sulphuric acid, quickly brushed on and 
quickly sponged off. If the dilute acid is allowed to remain 
on for any length of time, the marble will be pitted. 

Having chosen the material for the base, the switch gear 
which is to be mounted on it should be of very ample pro- 
portions and strong in construction. Terminals should be 
large, and such as will ensure good contact. Laminated 
contacts give the best results. The fuses on high-tension 
boards should, if there is room enough, be kept distinct from 
the switches. On single-phase concentric cables, it will 
be sufficient if one pole—the inner or high-potential—is 
switched and fused if the outer conductor is earthed, as is 
usually the сазе; the outers of all cables (high-tension) can 
be connected together on common ’bus bars. For the low- 


Fie. 12.—Low-Tension Switchboard, showing three distributor circuits and 
low-tension connections for three transformers, marked T. 


tension distribution boards, the switches and fuses can be 
conveniently combined, as in this case still more room is 
required for the switch gear, as there are usually far more 
low-tension cables than high-tension in a sub-station. If the 
distributing system is two-wire, then one-wire, only the inner, 
if concentric cables, need be switched and fused, the other 
wire being clamped direct to a common ’bus bar by means of 
a stud (iron), fixed in the bus bar, and a brass nut; the 
cable end being sweated solid into a thimble, which is placed 
on the stud. Iron or steel studs give more strength than 
brass studs; but brass nuts must be used, as if iron or steel 
were used they would rust to the studs. In the case of a 
three-wire distribution, the neutral wire could go on to the 
common ’bus bar, and the two outer wires be switched. 
Switchboards can be conveniently mounted on insulating 
bolts, as shown in Fig. 12, the base of the bolt being first 
secured to the iron battens before mentioned. 

Transformer switches can be combined on one base with 
the distributing switches —i. e., the high-tension side on the 
high-tension board, and, similarly, the low-tension on the low- 
tension board. Cable-dividing boxes, for use with concentric 
fibre or paper insulated cables, should be fixed above their 
respective switchboards, the single-conductor rubber-covered 
dividing cables being brought out through glands in the 
bottoms of the boxes, and clamped by means of sweated 
thimbles direct on to the switchboard terminals. As the 
boxes will have to be filled with compound, care must be 
taken to see that the cable glands are well packed before 
the box is filled, as if the smallest aperture is. left, the com- 
pound will leak out with the warmth of the sub-station, 
In an above-ground 
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station the cable boxes would be below the switchboards. 
If oilis used for filling cable boxes, it will gradually find its 
way along the copper of the cables, and if the boxes are 
above the switchboards, the switch terminals will always be 
very dirty with oil; sometimes the oil dries on and prevents 
the switch from acting. All cables entering boxes before 
going on to their switchboards must be clamped to the sub- 
station walls, or to the iron battens on the walls, so as to 
prevent the cables from slipping, owing to their spring, and 
thus causing their connectors inside the boxes to come in 
contact with the sides. Spare switches and fuses should 
always be kept ready for use in all sub-stations, also spanners 
and any other tools necessary for disconnections. At least 
one pair of rubber gloves should be kept in each station 
The sub-station should always be kept neat апа trim—all 
the high-tension apparatus at one end, and the low at the 
other. All the ironwork should be earthed. А Cardew 
earthing appliance should be fixed in each sub-station, one 
pole being connected to the earthed ironwork, and the other 
pole to one of the low-tension network 'bus bars. 

* Probably some of the best-arranged sub-stations for single- 
phase distribution are to be found at Cheltenham. The older 
ones were built of concrete, faced on the inside with ordinary 
rough bricks; but the later ones have been constructed 
entirely of brickwork, the inner facing being white glazed 
bricks. The first mentioned have had their walls covered 
on the inside with two or three coats of Blundell, Spence, 
and Co.’s petrifying paint, with the result that they also 
have clean, white, and glossy walls. (When this paint 
is used, it must be applied in small quantities only, 
and well rubbed into the brickwork; if it is put on 


ELECTRIC RAILWAYS. 
BY MAJOR P. OARDEW. 


Tha first of the series of three Cantor lectures on 
‘Electric Railways" to be delivered by Major Philip Cardew, 
was given on Monday last at the Society of Arts. Being 
the introductory lecture, the greater portion of the hour 
was taken up by a résumé of the history of electric 
traction, and a rough survey of the state of electric traction 
as applied to railways at the present time. Major Cardew 
commented on the fact that the art of locomotion had been 
practically stationary from the time of the Romans up to 
the beginning of last century. The Roman art of road- 
making had been exceedingly little improved upon during 
the interval, and it was not until the introduction of 
the steam locomotive that improved means of loeomo- 
tion were at all realised. He thought that even 
as there had been a vast increase in the speed and 
ease of travelling due to the introduction of the 
steam locomotive, so there would be a corresponding 
increase due to the introduction of electrie railways. In 
the same way as the steam locomotive had out-distanced all 
its rivals in economy and speed up to the present, so he 
thought electric railways would out-distance steam. The 
advantage could only be gained by the introduction of elec- 
tricity, in consequence of the great ease with which electric 
energy could be transmitted. Dealing with the history of 
the subject, Major Cardew pointed out that up to the time 
of Faraday electric railways were commercially im ble, 
as the only source of electricity was the voltaic cell. Even 
with the introduction of dynamos and motors, the ideas 
which resulted from working with voltaic cells still tended 
to hamper progress. There was the error that so many 
held, that no more than 50 per cent. efficiency could be 
obtained from & motor, because the maximum output 
from a battery was obtained when the internal resist- 
ance was equal to the external At the same time, 
the maximum output could be obtained from а motor 
when the counter E M.F. was half the applied E.M.F. 
In this instance, of course, the full-load efficiency could 
only be 50 per cent., but no motor would stand a load on 
that basis. A mistake had been the confusion between 
the maximum output and maximum efficiency. The first 
electric railway was laid down in the Berlin exhibition in 
1879, and was afterwards exhibited at Paris in 1881. This 
ran with an insulated third rail, the track acting as a 
return. The Portrush electric railway was the next to 
be constructed, and that was working at the present time. 
It used 300 volts on a raised third rail, but this had 
to be replaced by overhead eonstruction some few years 
back in consequence of an accident to a cyclist. In 
1884 the Blackpool conduit tramway was put down 
in a position most trying for conduit work, as in 
times of storm the sand from the seashore was 
blown on to the road and filled up the conduit. Conduit 
lines, however, were now being worked successfully at 
Washington, New York, and other places, and were shortly 
to be introduced in London. In 1889 а new system of 
conduits was tried at Northfleet in which the cars were 
worked in serles. It was a most ingenious system, but the 
objections to series working were too great to render the 
undertaking commercially successful. In 1895 the Liver- 
pool Overhead Railway showed what could be done with 
electric traction on heavier lines on a superstructure raised 
above the ordinary traffic levels. The success of this line 
was largely due to Mr. T. Parker, who boldly undertook 
to carry out the scheme, and attained the success which his 
efforts deserved. In 1891 the overhead trolley system, 
which had been first developed in the States, was firat intro- 
duced into this country at Leeds The result of the 
earthed return was interference with the telephone circuits, 
in consequence of which a joint committee was appointed, 
which instructed the Board of Trade to draw up rules to 
regulate such tramway undertakings. After a conference 
on these rules, at which all interested were represented, 
they were put into force, and he thought they had proved 
suficiont to prevent any injury to underground pipes. The 
South London Electric Railway was the first tube line to 
be constructed, and was the forerunner of many enter- 
prises of a similar kind now working or in course of con- 
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with a full brush it will run, making a very unsightly 
job indeed.) In these sub-stations the floor at the high- 
tension end is an insulated floor, constructed as shown in 
Fig. 13. The wood grating, which can easily be taken 
to pieces for cleaning, is supported on brown stoneware 
insulators, and thus is always kept dry. It is constructed 
of good pitch-pine, and rubber mats are kept lying on it. 
An insulated floor is a good thing when the high-tension 
operations are conducted by a man who knows what he is 
about, but perhaps is apt to give a false sense of security to 
others. Such a floor would be no good, for instance, if one 
were using a high-tension switch with one hand while resting 
the other hand on an earthed transformer case. 

Fig. 12 shows the general arrangement of switchboard 
connections, and method of fixing the boards, in use at 
Cheltenham for three 30-kw. transformers and three dis- 
tributing mains (low-tension). The arrangement on the high- 
tension side is exactly similar, except that a better class of 
connecting cable is used, and generally more attention is paid 
to insulation, The outers of the high-tension cables are 
coupled together inside the cable-dividing boxes instead 
of on the switchboard. Each high-tension dividing box is 
designed for three cables. The connecting cable for the 
outer pole of the transformer (primary winding) is brought 
out through a gland designed for it, and the connecting 
cable for the inner pole is taken through a switch fuse off 
the high-tension feeder switchboard. 

It will be found the best practice for the mains engineer 
. to design the whole of his switchboards and cable boxes, as 
these things cannot be bought in suitable form from the 
makers of such gear. 


(To be continued. ) 


Harrogate.—The Local Government Board have sanctioned the 
borrowing by the Town Council of £10,000 for electric flighting 
purposes, 
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struction. The use of керше currents for electric 
railways had been largely developed on the Continent, and 
Major Cardew showed on the screen a number of views 
taken on railways in Switzerland worked with polyphase 
currents. The great advantages of electricity over steam 
were hardly to be expected on long journeys, such as the 
journey to Scotland, which should be undertaken at. night 
n sleeping-cars, as without a considerable inerease in the 
maximum speed there would be little saving of time. 
Without а doubt the speed could be increased to 100 miles 
per hour, and;lt was. practically certain that in special cases 
{эё of 120 miles per hour could be mai ed. But 

e question was always whether the traffic on such lines 
could be made to 
tracks would have to be provided. He tho 
ever, that electric railways had a special fiel 
necting up towns, say, 100 miles apart. The advantages 
gained would be a more frequent service, increased 
regularity in service, and reduction in the time taken 
on the journey. The economy with the use of electricity 


pay for the construction, as special 
t, how- 
in con- 


would result from having light trains running at frequent 


intervals, 
Major Cardew then proceeded to quote from Mr. W. 


Langdon’s paper at the Institution of Electrical Engineers 
on the advantages of electric locomotives,.and stated that 
he thought Mr. Langdon underestimated these advantages 


aa far as repairs of rolling-stock and locomotives were con- 


cerned. There was no doubt that with this frequent service 
thera would be increased receipts, but the capital expenditure 
required for the. change was considerable, and it was not 


easy to estimate what the actual effect of the change would 


he. .Firstly, the power would cost less because it would be 
and not in detail, as in the case of 
looomotiwes.. Next, the daily run of a given motor or 


generated in b 
losomotive would be largely increased. He found that the 


average топ now was about 54 miles per day with a steam 


locomotive, whereas 500 miles per day were often obtained 
even on a system of electric tramways. . 


speeds up steep grades. The wear of the rails was reduced, 


and the loss of adhesion, which resulted in the waste of 
energy in alip,could be considerably lessened by distributing 
out the train so that а greater propor- 
weight might come on che driving 
wheels. Another advantage would be that an absolute 


the motors throu 
tion of the to 


block system could be obtained by causing one train 
automatically to cut off the supply of current to the 
section behind it. 
be used, he thought that for the design of motors his 
audience could not do better than read the Cantor lectures 


on electric motors delivered last year by Prof. Carus- 


give a brief résumé of the 


Wilson. He proceeded to 


working of a series-wound motor to show that, although it 
took the largest current when starting, it was then working 


at a condition of least economy. Major Cardew contended 
that some means of independently exciting the field 
magnet of a motor would be adopted, in order to cut down 
the great waste of energy and resistance when starting. 
He described the Ward-Leonard system, which had this 
object in view, but hinted that some other system would 
shortly be brought before the public which would reduce 
the actual power taken from the line when starting to one- 
third of its present value, and would also enable a larger 
proportion of power to be returned to the line when 
stopping the train, The series-parallel controller had for 
its object the reduction of starting losses, and Major 
Cardew estimated that, while with a single motor in 
getting up full speed an average efficiency of only 45 per 
cent. was obtained, a 56 per cent. efficlency could be 
obtained by using two motors in series in the early steps 
of the trolley. If four motors were used, commencing 
with all in series and going by steps to all in parallel, this 
efficiency could be increased to over 60 per cent., but he 
was not sure that the extra complication was worth the 
slight saving. Reverting to the separately-excited motors, 
he thought that considerable economies could be obtained 
by their use when starting. 


(To be continued.) 
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The third advantage 
was. that the. motive power was not restricted, as in a 
locomotive, but could be increased in order to gain higher 


ош more to the apparatus to 
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THE BRITISH INSULATED WIRE COMPANY’S 
STAFF DINNER. 


. 
That this well-established annual has lost none of its 
pularity was amply demonstrated on Friday evening 
t, when, about 170 guests congregated at the Adelphi 

Hotel, Liverpool, to partake of the above company’s 

hospitality. The event incidentally gave one the .oppor- 

tunity to renew many old acquaintances; the visitors’ 
contingent—made up, as usual, of units from all parts 
of the country—being particularly strong. Exceeding 
good cheer was the characteristic feature of the pro- 

eeedinge, which were ably piloted throngh by Mr. W. 

Marriner Brigg. An excellent dinner having been 

served to an orchestral accompaniment, the OHAIRMAN 

proposed The King" in a few well-chosen words, which 
called forth a hearty response. so 

The next toast was that of “The Electrical Industry," 
proposed by the Hon. A. STANLEY, M.P., whose combined 
eloquence and wit struck a high note and convulsed his 
hearers with laughter. He did not know anything about 
electricity, but up to six o'clock that morning the Irish 
members in the House were talking of law and order, and 
if Irish members, could talk of law and order, he was 
gonvinced he could talk about electrical matters, This 
he proceeded to do, mentioning that in 1896 there were 
£61,000,000 invested in electrical concerns iu this country, 
while in 1900 this amount had increased to £124,000,000— 
a fact which, he thought, spoke sufficiently well, for the 
progress of electricity. But if these figures were not in 
themselves sufficiently convincing, he need only add that 
the rate of interest on the invested millions had never 
fallen below 54 per cent. With regard to the recent 
accident in Liverpool, it pointed to the necessity of giving 
electrical engineers a free hand in providing against such 
occurrences. Mr. Stanley went on to make some amusing 
references to wireless telegraphy, and the talk of establishing 
connections with Venus and other planeta of that order, 
but for want of space and other reasons—mainly other— 
we must refrain from dealing at length with portion 
of his speech. Suffice it to say thata sort of guarantee 
for the success of any fature experiments in this direction 
which may be conducted on this side of the Atlantic was 
suggested in the reputed interest taken in the matter by 
Mr. S. Z. de Ferranti, with whose name the toast was 
coupled. К. | 

In replying, Mr. S. Z. ре FERRANTI proved himself quite 
equal to the challenge, and related an amusing anecdote 
which had been called to mind by the remarks of the 
previous speaker, But here, again, pressure on our columns 
prevents us from entering into detail. Mr. Ferranti 
expressed the pleasure it gave him to address so many old 
friends. As regarded the future development of the elec- 
trical industry, he thought this depended very largely on 
the efforts of the young men around him. The develop- 
ment of the past had been very great, but the future 
offered enormous possibilities in comparison, and the 
country waa undoubtedly going ahead. Fortunately, 
electrical work was now looked upon in a more friendly 
light than had been the case some time ago, and greater 
facilities were being given for the distribution of electrical 
energy over wide areas. He also referred to the probable 
developments of electric traction on main-line railwaya. 

The next toast was The Visitors,” proposed by Alderman 
T. SNAPE and responded to by Mr. W. M. MoRDEY. . 

Mr. J. S. RAWORTH proposed The British Insulated 
Wire Company," to which Mr. J. B. ATHERTON made an 
able response. Referring to American and German com- 
petition, Mr. Atherton said that, given fair play, they could 
look into the future with confidence. 

In proposing “The Directors of the British Insulated 
Wire Company, Limited,” Mr. G. H. NISBETT drew a 
humorous sketch of the mean policy adopted by some 
boards of directors, with the object of showing how 
enlightened were the methods of his own Board in com- 
parison, and how alive they were to the interests of their 
shareholders. 

This practically terminated а most successful evening, 
or, perhaps, it would be more correct to say our men 
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notes as te what oecurrod. after this stage of the proceedings 
are somewhat confused. Ап exeollent pregramme of vocal 
muste followed upon the orchestral perforasanee. On the 
following morning a large namber of the visitors took 
advantage of the opportunity afforded them to visit the 
company's works at Prescot, where the enormous amount of 
work on hand indicated more eloquently tham the words 
of the previous evening the growing prosperity ef the 
eompany's undertaking. 


ELECTRIC LIGHTING ENQUIRY. 


Question of Inereased Pressure. 


At the opening of the proceedings on Thursday, the 7th 
inst., Sir Courtenay Boyle announced that the Board of Trade 
had decided against the contention of the counsel representing 
the City of London Corporation. The Board of Trade had the 
power to alter the rules and regulations, and therefore had 
Бе е to alter а proviso in the set of regulations issued 

Mr. R. W. Wattace informed Sir Courtenay Boyle that 
ings a the Westminster Company had had а oonsultation 
with the representatives of those consumers who would not 
change over to the 200-volt supply, they had been unable to 
come to any agreement in the matter. 

The case for the Chelsea Electric Supply Company was then 
ро by Mr. Moon, who explained that up to the present 

e company had had no trouble through the clause in question. 
They were supplying 1,500 consumers at 200 volts, and 500 
consumers at 100 volts. They had had no objectors at present, 
as all the changes over to the higher voltage had been done 
voluntartly. 

Mr. P. Sr, said he was the chief engineer of the Chelsea 
Electric Supply Company, whose system was a continuous- 
current one. At first they had given a three-wire supply at 
100 volts, but they used high tension to transmit the owe 
between the main station and the sub-stations. The change 
over to the higher voltage would not affect the feeders, but 
would give a very considerable economy in the capital outlay 
for the distributors from the sub-stations. With the gradual 
changing over, the cost of supply to a few consumers at 100 velts 
would increase much in the same way as the number decreased. 
In order to induce their consumers to take the higher voltage, 
they had offered to supply аба cheaper rate. Thus the 100-volt 
consumers were charged 6d. t, while the 200-volt supply 
was given on the maximum demand system, with a charge of 
6d. for the first 14 hours’ supply and да. per unit afterwards. 
The average price obtained from these consumers was 5d. per 
unit, and it had resulted already in the reduction of £3,000 per 
annum in the accounts. The 6d. unit was not enough for 
the 100-volt supply, and they had glven notice that they would 
charge 7d. per unit from July 1 next. 

Sir Courtenay Вотти said he should like to hear an amgu- 
ment later on as to this course being in accordanoe with the 
terms of the order, that they were not to give undue preferenee 
to any consumer. 

In answer to Mr. Moon, Mr. STILL went on to state that he 
estimated that the extra penny per unit represented the extra 
oost of supplying 100 volta to a few consumers. The consumers 
had a benefit from the change because the wires installed in 
their houses would be able to carry twice as lamps at the 
higher voltage, or if the number of lamps were kept the same 
the vol drop on their mains was very much less. He 
thought that in 1896 200-volt lamps were not so good as the 
100-volt, but now he considered that both as regarded light 
and efficiency there was nothing to choose between the two. 
As regarded the company, he thought that they would save 
from £3,000 to £4,000 per annum in uence of the change. 

Cross-examined by Mr. Littler, Mr. SrrLL said that the 

ractical advantages to the consumer consisted in the reduction 
in price, and also in the increased regulation of voltage in con- 
sequence of less drop in the house mains. He did not consider 
it was a practical suggestion to put motor-transformers in the 
consumers’ houses, or to run two sets of mains in order to 
supply at the 200 volts. He gave an estimate of £500 
as the cost of а 45-kw. rotary converter, but did not 
consider it feasible to put down such motor - trans- 
formers to supply even а street of 100-volt consumers. 
increase of cost to supply these consumers was 

not in the production, but in the delivery of the current. 
Under further cross-examination on the question of the voltage 
drop, he considered that it was not an uncommon thing to have 
а four-volt drop in the consumers’ wires when all the lamps 
were on, and this would be reduced to а 1 per cent. drop with 
200 volte. With to the life of the lamp, he was not 
ed to hear that the electrical engineer of the Great 
Northern Railway specified a 2,000-hour Hfe for а 100-volt 


a LOO0-henr life for the volt 

rol lampa which lasted, mave. than 1, 
amy case, either voltage supplied, 
consider i$ at all advisable to 
1,000 hours. His company 
County Council's consent, because thay 
their standard voltage. Any change over that 
place had been done voluntarily hy the om n te get 
the reduced price. They had had no complaints as te the 
alleged extra cost of the lamps ox as to tbe denreased: Nght. Ho 
did not consider that the fire risk was any more, hub adaslthed 
that certain changes had to be made im the fases, wall pinga, 
switches, and lampholders. The cost af theme ehanges was net 


Re-examined by Mr. Moon, Mr. IX explained shat а rotary 
converter to supply one street would reault ins greed wagte of 
energy. The lessee were almasi as great when running 
as when working under load, and the all losa would be 
exceedingly high. Even assuming it were f la it would nat 
apply to the case in point, as their 100-valt тие not 
Mr. 


higher-voltage supply. On 

been induced had to be threatened that the supply would be 
discontinued before he gave way. The St. Panoras order was 
dated 1883, but he was not aware that the regulations of 1896 
did not apply. They had received the seguletions from the 
Board of Trade with the statement that tie mould be enforced 
from a certain date, and he assumed that they applied to St. 


the Vestry on auch a matter. Now that the change hed been 
made, he had had mo complaint from the oensumer that the 
cost was more. There would oertalaly he less variation of 
. The 900-velt lamp might 
laat quite es long aa it wes 


nail, 
the question of the threat to cut off was egain taken up, the 
counsel putting it that the threat was directly contrary to law, 
and that it showed the spirib in which local authorities used 
the powers conferred upon them. In reply to Mr. Balfour 
Browne, he said he was aware that the Hdisen-Swan Company 
would supply both 100 and 200 volt lamps at theeeme nice. 
Neither should be used more than 700 hours. Altheugh the 
Board of Trade regulations of 1896 did nat apply to St. 
Pancras, the Vestry had acted upon them as if they did. 

Mr. Moon here pointed out that in the ease of the Metro- 
politan Electric Supply Company they wished to raise their 
voltage from 50 to 100. The company, he said, started with e 
high pressure, and were bound to transform, therefore, at she 
consumers’ i The regulations gave the eonasumets the 
right to have either 50 or 100 volta pressuse, and at the present 
time the company were bound to.supply: at both. 

The PRESIDENT said that was a special саар, and must bedealt 
with after the general issues had been disposed of. 

Mr. Cang announced that although the City of London 
Electric Lighting Company still eontinuad to suppest the 
en he did not propose to aall amy witnesess ar to 

dress the court on the subject. 

Mr. Massay then said he appeared on behalf of the Qrewn, 
and in the event of any alterations. made in the xegulatinns 
he would ask the president to see that the Crown was protected, 
The Огожо was a consumer in a large number of places, end 
at Buckingham Palace ourremt was supplied at both 100 and 
200 volts pressure. Personally, he did not object to tbe ehenge. 

The PRESIDENT: Then what have you to sey hare 7 

Mr. Massey said that when it came to the question of che 
overhauling of the old wiring fer 2,000 or. amps in the 
State rooms of the palace, at present supplied at 100 volta 
pressure, it was found that the coat of conversion would be 
£1,500. Rather than bear that expense, the company oon- 
tinued to supply at 100 volts when the pressure was inoreased 
to 200. But although this was for their own benefit, thay 
charged the Crown more than they charged the consumeus 
taking the 200-volt supply. The Crown could not compel 
them to change to 200 volta, bub it appeared the oom- 
pany could go on supplying at 100 volts if they so desired. 
In this particular case he had it in black and white 
that, rather than pay the £1,500 for replacing the old wiring 
for the 200-volt supply, the co preferred to go on supply- 
ing at 100 volta. He submitted that any altenetions the Bosad 
of Trade might make in the regulations would merely be fer the 
temporary relief of the undertakers, because sooner or later 
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their mains would be sure to overload again, Then they would 
either have to break the law by not maintaining the standard 
pressure, or perhaps take on the five-wire system. As showing 
the position some electric lighting companies took up, Mr. 
Massey quoted the case of a hospital which required 3,600 lamps. 
The company refused to supply them with current because they 
could not balance their circuits within 10 per cent., which was 
practically impossible with such a large supply. 

0 The ү ыш : The question is, How does this damnify the 

rown 

Mr. Massry said because they would have to have another 
change when the mains became overloaded in the future as they 
had n in the past. In the case of a large building, you 
were faeed with this difficulty : that you must bring into the 
premises more than one pair of terminals. If the five-wire 
system were Introduced, as at Manchester, you would have to 
bring in more than two pairs of terminals, and he maintained 
that it was possible to get a shock of 400 volts although the 
middle wire might be earthed. Of course, transformers might 
be introduced, but why should the consumer рау for the trans- 
formers to save a little copper in the company's mains? The 
suggestion he had to make was that the following words should 
be added at the end of the proviso in question if amended : 
Provided always that none of the cost of conversion shall be 
borne by the consumer.” 

The Presipent : Have you authority to make this proposal ? 

Mr. Massey said he was instructed to put forward this 
representation on behalf of the Crown. He agreed by all 
means that an arbitrator should settle what the cost of the con- 
version should be, and also the compensation to be paid to the 
consumer for disturbance and inconvenience. 

Lieut.-Colonel CRowPTON was then called and examined by 
Mr. Moon. He said he had been connected with the electrical 
enterprise from the beginning. Не had had the question of the 
change of pressure before him for some time ; in fact, he was 
one of the orlginators of the scheme. The same controversy 
over the change of pressure from 50 to 100 volts arose in 1882 
and 1883, and much the same rusty arguments were brought 
forward then as now. It was said that the efficlency of the 
100-volt lamp was not as good as the 50-volt lamp, that the 
light was not as good, ete., but it was clearly proved that the 
objectors were quite wrong. He had heard to-day that 
the 100-volt lamp was ail that could be desired. He was con- 
nected with the Kensington and Knightsbridge Company, 
who commenced to supply at 100 volts. They chose that 
pressure because it was the pressure for which they could 
get the best lamps at that time. He been con- 
tinuously testing 200-volt lamps up to last week, with 
the resulb that he found that a certain number of makes 
had as good an efficlency as the 100-volt lamp. Certain makers, 
however, had never succeeded in making the 200-volt lamp 
with as good an efficlency as the lower-voltage lamp. 

Mr. Moox : It was suggested that the longer сй filaments 
in the 200-volt lamp are а disadvantage. Is that the case? 

WrrNESS: Theoretically it makes an improvement in the 
lamp; practically it makes the mechanical use of the lamp 
rather more difficult. Continuing, witness knew of no dis- 
advantages of the change to 200 volts pressure, but there were 
many advantages. It was undoubtedly the case that a serious 
difficulty to the suppliers was that of finding space In the streets 
for their mains, and if they were compelled to go on supplying 
at 100 volts to certain consumers considerably more space 
would be ulred. The advantages, however, were by no 
means one-sided. - For instance, with the higher pressure there 
was only half the variation in the mains, and consequently a 
better light was obtained. In proof of the superiority of the 
200-volb supply, witness stated that all new enterprises were 
adopting that standard pressure. 

ross-examined by Mr. Littler as to the maximum limit of 
pressure which could safely and satisfactorily be employed, 
Colonel Crompton thought that at the present time the Glasgow 
ressure of 250 volts was the limit. In the case of the Windsor 
otel, he did not know what effect the change would have, but 
the consumer could not be damnified unless his house had been 
badly wired and fitted in the first instance. 

Mr. LrrrLER: If I give my consent to the change, ought I 
suffer any loss ? 

Colonel Crompton : I should say you ought to have 10 per 
cent. on the work you are forced to do. 

Mr. Lirrter : Thank you; that is more than I ever expected 
you to say. 

In answer to further questions, Witness denied that it was 
the fact within his knowledge that the 200-volt lamp cost 
35 per cent. more for current than the 100-volt lamp. It was 
said | that the consumption of current might be more in the 
8-c.p. lamps and smaller ones. The efficiency of the 16-c.p. 
lamp had never been questioned, but there was some doubt 
about the 8-c.p. lamp. He did not agree with this, however. 
The facts had proved that the thinner filaments in the 200-volt 
lamps were not a disadvantage, nor was it true that there 
= a greater fluctuation of the light than in the 100-volt 

pee 
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Mr. LrrrLER: Is there a lamp filament thin, strong, and 
long enough to give a satisfactory 200-volt light ?—Y es. 

Continuing. it was not the fact that a 200-volt lamp lasted а 
shorter time than the 100-volt lamp. The 16-c.p. 100-volt 
lamp would have a useful light for 800 hours, and the 200-volt 
lamp compared quite favourably with it. 

Under croas-examination by Mr. Walter, Colonel Crompton 
repeated that the maim advantage to the consumer was that he 
got a steadier pressure with the 200-volt supply. As the 
variation in pressure was controlled by the percentage of loss 
in the mains, the variation was about half that of the lower 
pressure, and consequently a steadier light was given. Pressed 
аз to whether such a small variation as 2 per cent. would affect 
the light, witness said it made a substantial difference. Of 
oourse, if the mains became overloaded in the future, there 
would have to be another change, but he could not conceive 
that this would happen. Another advantage to the consumer 
was that the pressure in his own premises was more constant. 
As regarded the company, the saving to them would not be 

t. It would be in the nature of about 1/10d. per unit. 
his was the durs (ven by Prof. еши on the last 
occasion. Witness checked it, and found it to be correct. 
On the question of insulation, there was a difference between 
the 200-volt insulation and the 100-volt, but this was very 
alight. In some cases he had known it had not been 
necessary to change the fittings for the 200-volt pressure. 
The change of fittings was rendered necessary mainly on 
account of bad insulation. The efficiency of the 100-volt 
lamps varied considerably according to the maker, and no 
one suffered so much from the flood of cheap lamps of this 
voltage that had been put upon the market than the consumer. 
The longer filament in the 200-volt lamp would not cause the 
destruction of the lamp more quickly than the shorter filament 
used in the 100-volt lamp. Witness admitted that the destruc- 
tion of the lamps was due to the mechanical disintegration of 
the filament. 

Mr. WALTER: That being so, does it not follow that a 
200-volt lamp which has а longer filament will wear out sooner 
than the 100-volt lamp ? 

WiTNESS could not a The proof of the matter was that 
the one lamp lasted as long as the other. He was not aware 
that there was a diversity of opinion on this point. In carrying 
out tests he did not confine himself to two or three lamps ; he 
took several at random from a number sent in for testing 
pu . The price of the 200-volt lamp was the same as that 
of the lower-voltage lamp. 

In reply to Mr. Lyttleton, witness admitted that it was by 
superior skill and industry that the 200-volt lamps were made 
efficient. He did not, however, think that that was a reason 
for charging a higher price than for the other lampe. 

Cross-examined by Mr. Glen, witness said that, as a rule, 
the companies would not supply electricity to consumers until 
they had inspected the fittings. "The 200-volt lamps had been 
in use for a number of years now, and he had heard no cum- 
plainte from consumers as to their cost and durability except in 
the case of cheap lamps. He admitted that it would be unfair 
to make the companies pay for replacing wires and fittings which 
in the first place were bad. 

This concluded the evidence in support of the applicante' 
case on the general issues, and the Court adjourned till the 
12th inst. 


The following memorandum as to consumption of current by 
200-volt lamps was put in by Prof. Kennedy on this дау: 

In order to find out whether or not the allegation that 
200-volt lamps were much less efficient than 100-volt lamps, the 
Westminster Electric Supply Corporation made a very careful 
comparison in the following manner (these figures have already 
been placed before the Board of Trade): The consumption of a 
number of consumers whose pressure had remained the same 
during the corresponding quarters In two consecutive years was 
compared with the consumption of those whose pressure had 
been changed in the interval. The quarters taken were the 
Lady Day quarters of 1898 and 1899, and the whole of the con- 
sumers on the company's mains were included except those 
where local conditions rendered fair comparison impossible. 
The total units sold in the first quarter of 1898 were 1,540,266, 
and the units retained for comparison were 1,111,547—over 
70 per cent. of the whole. These units were used by 2,505 
consumers, 2,031 of whom had remained at the same pressure 
in both quarters, while the remaining 474 had the pressure 
changed between March 31, 1898, and Jan. 1, 1899. Of 
those supplied at the same pressure during both quarters 
the consumption increased from 927,555 units in 1898 
to 955,829 units in 1899, an increase of 3 per oent. of 
those supplied at 100 volts in 1898, and 200 volts in 1899 ; the 
eonsumption increased from 184,514 units in 1898 to 192,157 
units in 1899, an increase of 4 per cent. It will be seen that this 
increase is practically the same as where the pressure had not 
been changed, which appears to me entirely to dispose of the 
suggestion that the new lamps use more current than the old 
ones. I draw special attention to the very large scale on 


THE ELECTRICAL ENGINEER, MARCH 15, 1901. 


which this comparison has been made, and to the faob that 16 
really represents practical working, and not laboratory experi- 
menting on the lamps. I think the conditions were such as to 
eliminate practically all accidental variations in special cases. 
Sir Courtenay Boyle had asked that later figures should be 
produced which bear on the same point. Time does not allow 
of the comparison of nearly 12,000 quarterly accounts which 
would have to be made in order to geb figures of the same kind 
as those given above. The change of pressure has, however, 
been in progress since the beginning of 1897, and, there- 
fore, if 200-volt lamps are less efficient on our circuit than 
100-volt lamps, there should have been а progressive 
increase in the consumption per lamp each year. We 
find, however, that in the year 1897 the number of units 
used per lamp per annum on our circuits was 16:1; in the 
year 1898, when 43 per cent. of our customers were changed 
over to 200 volts, it was 16°2; in the year 1899, with 75 per 
cent. changed over, it was 16°6; but in the year 1900, with 
97 per cent. changed over, it had again fallen to 16:5. These 

erences, both up and down, appear to me to be quite within 
the limits of variation which may be expected, and there is 
nothing to show that either the rise or the fall is due to the 
changing over from 100 to 200 volts. It seems fair to say that 
In the last four years the consumption of current per lamp has 
remained practically constant. Asthe lampe are now practically 
all of 200 volts, while in 1897 very few were supplied at that 
pressure, it appears to me to show conclusively that as regards 
the lamps used on the Westminster Company's circuit the watts 
used per candle-power must have been practically the same at 
both voltages. It may be added that during the ваше four years 
the revenue per lamp per annum has fallen from 7°44s. to 
7°08s., 6:68s., and finally to 6:45s. This, of course, shows that 
even if there had been a very considerable increase of current 
used per lamp per annum, and a heavier cost from renewals 
(neither of which we believe), the reduced price paid by the 
oonsumer per unit must have more than counterbalanced them. 
The corresponding average prices obtained per unit during the 
same years are 5:54d., 5:25d., 4:854., and 4°75d. In 1897 the 
rate of charge was slightly higher than now, but since Jan. 1, 
1898, it has the same, the only difference being that the 
reduction of 8 per cent. on account of 200 volts was not made 
in 1898, while it was made in 1899 and 1900. Consumers 
also derive an additional benefit by a reduction in meter 
rent, owing to the smaller sized meters for 200 volts; this 
amounts on an average to ‘ld. per unit. The following 
figures also tend to show that 200-volt lamps are certainly 
not less efficient on the Westminster circuit than are 
100-volt lamps. The figures refer only to the Mayfair and 
Belgravia parts of our district. The other district, Westminster, 
has been so much affected of late years by the large number of 
lamps in Government offices connected to our circuit, and also 
by the supply to the Army and Navy Stores, that any com- 
parison is impossible. The two districts named contain, how- 
ever, over 75 per cent. of the total number of lamps installed, 
and the maximum load in amperes, divided by the number of 
lamps connected, has gradually fallen from 1036 in 1895 to 
‘1017, 0998, 0991, and 0977 in successive years, while in 1900 
it was only 0964. As the proportion of lamps alight at the 
time of maximum load is pretty constant, the maximum load 
would have certainly increased in proportion to the number of 
lamps installed had the efficiency of 200-volt lamps been less 
than that of 100-volt lamps. Although I consider that the 
figures given above are conclusive as to the points essentially 
affecting the consumer, they cannot, in the nature of things, deal 
with exact measurement of candle-power. I therefore put in the 
results of experiments which I made about two years since on 
8-o. p. and 16-c.p. lamps of 200 volta by four different makers, 
on which I based my evidence on this matter. 


ALEX. B. W. KENNEDY. 


ТоЕзрАҮ, Marca 12. 


On the enquiry being resumed, Mr. Dancxwerts, K. C., 
opened the case for the city of London. He first suggested 
that the question of the power of the Board of Trade to revise 
the clause should be submitted to some lawyer of eminence, 
whose decision would be accepted by all parties. The legal 
arguments could then be made before the gentleman selected. 
He proceeded to argue that the proviso requiring the consent 
of the consumers before changing over to 200 volts had been 
inserted in the 1896 regulations, because previous to that the 
undertakers were bound to supply at some pressure between 
115 and 45 volts. He looked upon the regulation to that effect 
as an agreement between the company and the consumer, which 
could not be changed without the consent of the consumer, 
and be held it was for this reason that the proviso now objected 
to by the companies had been inserted in the 1896 regulations. 
He looked upon the question as being one in which the com- 
panies got all the advantage of the change, and even then the 
advantages as regards the increased capacity of the present 
mains would be only temporary. After a considerably longer 
statement of his case, 
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Sir Courtenay ВоүгЕ put forward the following suggestions 
as to a proposed clause which the Board of Trade might be 
prepared to aocept as carrying out some of the suggestions 
which Mr. Danckwerts had made. Sir Courtenay Boyle, who 
said he was nob announcing any decision of the Board of Trade, 
then read the following clauses, which would replace the consent 
clause in the 1896 regulations : 


„Provided that no change shall be made in the pressure of 
the supply to any premises which are or were supplied with 
energy by the undertakers excepb with the consent of the con- 
sumer, but where the consumer withholds hls cousent after the 
undertakers have offered to pay the reasonable cost of, or inci- 
dental to, the change, the undertakers may ap to the Board 
of Trade, and that Board may, if they think fit, dispense with 
the consent of the consumer on such conditions as the Board 
impose." 

„The Board of Trade may, if they think fit, in any case 
refer to the arbitration of а single arbitrator appointed by them 
the question of the conditions to be imposed under this 
provision." 

„The arbitration shall be subject to the provisions of the. 
Arbitration Act of 1889, as if the arbitration were pursuant to 
a submission, and should also be subject to the like. provisions 
as an arbitration in pursuance of a special Act under Part I. of 
the Arbitrations, etc., Act, 1874." 


The various counsel present agreed that if some such clauses 
could be adopted as agreeable to all parties it would save time 
in the continuation of the дозу, and after а certain amount 
of argument the enquiry was adjourned until the 14th. Sir 
Courtenay Boyle s ted that any amendments to the clause 
given above should be forwarded to the Board of Trade before 
the next meeting. 


THURSDAY, Marcu 14. 


At the opening of the enquiry the Hon. L. Lyrretron, K.O., 
said that, as representing the London County Council, he had 
considered the clauses proposed by Sir Courtenay Boyle, and 
had an amendment to propose. Arguing on the grounds that 
the change over to the hig er voltage shoald be made at no 
cost to the consumer, and that the undertakers were the sole 
gainers on the change, he thought all controversial points 
should be settled at the expense of the undertakers. His first 
suggestion was that any dispute on the question of the change 
over should be taken before the Board of Trade, and considered 
that 19 out of 20 cases should be settled in that way. In the 
event of one of the parties not agreeing, the Board of Trade 
should appoint an arbitrator to settle the indemnity to be made 
to the consumer by the undertaker. 'The cost of the reference 
to the Board of Trade and of the arbitration should be borne 
by the undertaker, unless the arbitrator said that the con- 
sumer had been vexatiously withholding his consent. In 
the proposed amendment as read out the undertakers were 
to be made responsible for both the direct and indirect expense 
to the consumer in carrying out the change. 

Mr. A. H. WALTEE agreed to the suggested amendment on 
behalf of the Corporation of London. Ав the undertaker alone 
was benefited, he ought to bear all the reasonable cost arising 
out of the same. 

Mr. Warminaton, on behalf of the Westminster Supply 
Corporation, said that the ерж amendment would mean 
that a large number of small cases would have to be argued 
either before the Board of Trade or before an arbitrator. Under 
the terms of the amendment the Board of Trade would only 
hear the case if both the parties were agreed in submitting it 
to them, and а consumer who withheld his consent to the change 
would not be likely to sign a reference. He did not agree with 
the proposal as regards costs. 

Mr. E. Моон followed on the same line, ar that the 
consumer, having his costs practically assured to him, would 
resist the change over even more than at present. He thought 
that the idea of an indemnity in oonsequence of the change 
over was an erroneous one, and that the consumer's oonsent 
was only required in the 1896 regulations because the high- 
voltage lamps were then in an experimental stage. If the costs 
of arbitration were to be as suggested, it might pay the com- 
pany better to continue supplying the refractory consumers 
with the low voltage, charging them the maximum rates under 
their Acte, which they had a right in law $o do. 

Sir COURTENAY BovLE then intimated that he had had suffi- 
cient argument before him to enable him to advise the Board of 
Trade on the matter, but he could not promise the counsel for 
the London County Council and the Corporation of London 
that he would accept the wording of their amendment. He 
must, therefore, leave it to these counsel and to others appear- 
ing as objectors as to whether they would call their evidence on 
the controversial questions. This evidence must be called at this 
stage if ab all. 

After an adjournment to consider the question, the objectors 
decided to bring out their evidence, which was being heard 
when we left the enquiry at mid-day. 
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CONTRACTORS AND CONTRACTING. 
We have no intention of discussing the Brighton 


‘matter, which is referred to in the correspondence 
‘given elsewhere, but to call attention to another 
‘phase of contracting which needs a remedy. 
‘the face of it, the system is admirable of having 
‘work done by a contractor selected under open com- 
‘petition. The abstract and the concrete, however, 
do not always run on all fours. 
‚а competent engineer, an equally competent con- 
i tractor, and a sensible employer. 
‘down in practice when these things are not 


Upon 


Perfection assumes 
Тре system breaks 


obtainable. Generally the grumbling lies between 
the engineer and contractor, the employer’s intereats 
being safeguarded by the engineer. In some cases 
the employer tries to run alone, and probably 
comes to grief. The point to which we call 
attention belongs to these brought about in the 
latter contingency. We may, without going far 
wrong, assume an average of twenty tenders sent 
in for every large installation. The sending in of a 
tender means considerable expense to every con- 
tracting firm. In the first place, a payment is 
demanded for the specification, returnable if a bond 
Jide tender is duly sent. The greater expense comes 
in because of clerical and drawing office work, the 


396 | taking out of quantities, the checking of figures, 


and so on. Under no circumstances does the 
contractor recoup this outlay directly unless he 
obtains the eontract. It needs little knowledge 
of commercial economy to see that the expenses 
thus incurred become part and parcel of the 
wages bill of the factory. One of the factors 
determining the ultimate cost of work is the wages 
bill, hence employers should not unnecessarily add 
to the works wages sheet. We do not see any 
remedy for the abolition of tenders, hence the cost 
of this part of contracting is a necessity. The 
same does not hold in the following case. A number 
of employers—indeed, an increasing number—insist 
upon a banknote of greater or less value—say, 
generally fifty pounds—being enclosed with a 
tender, returnable when the tender, so to speak, 
is proved to be a bond fide tender. It is said, 
though not in so many words, that contractors 
must not be permitted to remedy a mistake, 
and that if a clerk in his addition fails to 
"earry one, and so makes the total ten, a 
hundred, or ten thousand pounds less or more, 
the mistake is not to be remedied; and if it so 
happen the error deoreases the total, the work must 
be done for the incorrect total, or the contractor be 
muloted to the tune of fifty pounds. An error is an 
error, and should be remedied without fuss. There 
is no valid reason for fining a man fifty pounds 
because of a clerical error. Further, this deposit of 
fifty pounds is not of much account when only a 
single case is considered; but one firm may have 
twenty tenders out, and that means the lock-up. of 
a thousand pounds for perhaps three months, 
or, rather, it is the lock-up of that amount for 
ever. That for one firm; but there is a multi- 
plicity of firms, and it is easy to see how 
from twenty to fifty thousand pounds may 
be always locked up under the circumstances 
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described. We simply take an average number 
of firms with an average number of tenders out, 
and show the result. We are not unaware that 
in many foreign contracts large deposits have to be 
made, but these are of a different character, for a 
different purpose. Contractors are human, their 
clerical staff is liable to err, and assuming tenders 
honestly made there is no reason for a penalty. 
Assume an error making the total too high, the 
tender is out of the running, and the contractor 
loses the work, the penalty thus being large and 
naturally enforced. If the total amount is too low 
by error, perhaps when corrected it merely lets in 
another contractor, giving a little trouble, but in the 
majority of cases leaving the erring tender in the same 
position as it would have been if correct at first. 
There is still the case where the corrected error 
still leaves the total under that of the next highest 
tender, and here the employer has to pay more than 
he expected; but surely such cases ought to be 
determined on their merits. 
involve very considerable trouble. А municipality 
may have borrowed upon the original, not the 
corrected estimate, and so may have borrowed too 
little, and have all the trouble of obtaining further 
borrowing powers. e., if the amount is large—but 
even in this case there seems no vital impediment to 
an equitable arrangement regarding the trouble and 


expense. 
———S 


FORTHCOMING EVENTS. 


Fair, Manon 15. d 
Instjtution , of Mechanical Xwinegrs. t8 . Ordinary 
meeting. Paperon ''Combined lic and Conduid Tram- 


way Systems,” by Mr., A. N. Gonnept. 
SATURDAY, MAROH 16, 
Institution. —At 3 p.m., the Right Hon. Lord Rayleigh on 
'" Sound and Vibrations” (Lecture IV.). 
Institution of Junior Engineers.—At 6.30 p.m., Westminster 
Palace Hotel, anniversary dinner. 
Monpay, Marom 18. 


ety of Arts. —At 8 p.m., '' Electric Railways," by Major P. 

Cardew (Lecture II.). 
Tozspar, Marcu 19. 

Institution of Junior Enginaers.—At 8 p. m., Works Manage- 
ment, by Mr. A. H. Barker (Lecture IV.). 

North-East Coast Institution of Engineers and Shipbuilders. — 
Meeting at Newcastle-on-Tyne. 

Institution of Civil Engineers. —At 8 p.m., ordinary meeting. 
Paper to be further discussed: The /Esthetic Treatment of 
Bridge Structures," by Mr. Jos. Husband. 


| WEDNESDAY, Manon 20. 
Institution of Electrieal Engineers (Studente’ Secvion).—Abt 


7.90 p.m., ordinary meeting. Paper on ''Indoor Electric 
Light Fittings ad the Paris Exhibition,” by Mr. G. E. 


Turnbull, 
Fripay, Maron 22. 
of Junior Engineers.— At 8 p m., engineering ques- 
tion night. 

Royal Institution.—AÀt 9 p.m., discourse on ''Some Recent 
Work on Diffusion," by Dr. Horace T. Brown, LL.D., etc. 
sical Society.—Ab 5 p.m., ordinary meeting. Papers: Оп 
the Expansion of Silica,” by Prof. C r; and The 
Spectroscopic Apparatus at University College,” by Dr. 
E. C. C. Baly. Council meeting at 4.30 p.m. 

Institution of Civil Engineers.—At 8 рш, students’ meeting. 
Paper: ''The Hunslet Railway and Bridge over the River 
Aire," by Mr. O. L. MeDermott. 


SATURDAY, MARCH 23. 

Reyal Institution. —At 3 p.m., Lord Rayleigh on Sound and 
Vibrations ” (Lecture V.). | 

and West of Sootland Scientific Society 

, ordinary meeting. Paper: ‘Glasgow's 


, — Аф 
7.80 Water 
-Bapply,” by Mr. James B. Wyllie. 


This latter case may 
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CORRESPONDENCE. 


“t Ope man's word is no man's word, 
Justice needs that hoth be heard." 


THE QUIN TROLLEY WIRE PROTECTION DEVICES. 


Smr,—In your issue of the 8th inst. you describe Mr. 
Qain’s ingenious automatic cut-out, designed for this 


urpose. 
2 But, from the of connections, it would а 
that the device is only applicable where current is fed into 
the trolley line from a single feeder—i.e, to those (short) 
trolley lines which can be fed from a single station and hy 
means of а single feeder. For those lines which are fed 
by several feeders, and at several pointe, it would ap 
that the device is inapplicable—at any rate in the form 
described—for it is fairly obvious that the current necas- 
вагу to operate an E. M. F. coil can as easily get to the coil 
from the further side of the break (by means of tbe feeders 
whieh feed sections further from the station), as from the 
near side of the break. 

Perhaps you san explain, Sir, how Mr. Quin overcomes 
this difficulty, for to me 16 seems rather a “уз one.— 
Yours, eto., ZZLED. 

Birmingham, March 11, 1901. 


[The difficulty which our correspondent has in under- 
standing Mr. Quin's device.is dye to the fact that he does 
not realise the arrangement of feeding the trolley wires by 
means of sections. Each section of the trolley wire is fed 
from one point only ; the division between one section and 
the next is made at sectional insulators, which occur, as a 
rule, at about a quarter of a mile intervals. The fuses in 
the sectional pillars, which, as a rule, feed four | of 
trolley wires, two in each direction, are replaced in Mr. 
Quin’s system by automatic cut-outs operated in the way 
described in our last issue.—ED. E. Е. | 


Sır, —I would feel greatly obliged to you if you would 
make clear one point in connection with this system, which 
would appear, from the brief account of it given in your 
last issue, to be & very serious objection, indeed, to the 
universal adoption of the scheme. The shunt coils of the 
automatic switches in the street pillars are excited off the 


station, and these coils, to quote from your 
“ when energised, hold on the switch levers, which other- 
wise fly off and break circuit.” From this it would appear 
that if the 500-volt supply was interrupted all the automatic 
switches on the system would open, making it necessary, 
before the traffic could be resumed, for a man to go round 
and close them again, and, further, this would have to 
be done every morning before the cars could start,— 
Yours, eto., А. JOHNSTON. 


[Mr. Johnston is correct in his surmise that the whole of 
the automatic switches would go off if the supply were 
discontinued. It would only be necessary, however, for 
the conductors of the leading cars to put up the automatic 
switches again as they come to each switch pillar. А note 


in the article describing this system mentioned the fact 


that these switches have to be put on each morning by the 
conductors of the first cars that go out. The extra safety 
given by the device more than compensates for this slight 
additional labour, —Ep. E. E.] 


BRIGHTON CABLE TENDERS. 


Srm,—Enclosed are copies of correspondence on this 
subject, which may be of interest to your readers. I think 
the letters fully explain the position in which the con- 
troversy stands at present. —Y ours, etc., 

А. Н. Howarp, Secretary. 

Cable Makers’ Association, Westminster, S.W., 

March, 1901. 
[coPY.] 
Town Hall, Brighton, Feb. 27, 1902. 

Dear Sir,—Your letter of the 8th inst., the receipt of 
which I acknowledged on the 9th inst., has been submit 
to the Lighting Committee of the liac and 
reply thereto I am instrgcted to inform you that уоп are 
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in error in stating that several of the recent tenders sent 
in for cables for the Corporation of Brighton were sub- 
stantially lower in amount than the tender of the Union 
Cable Company, which was accepted ; that when considera- 
tion had been given to the effect of the alterations made 
in the conditions by the persons and companies whose 
tenders were apparently the lowest, it was found by the 
committee that they were, in fact, not so, and that the 
Union Company's tender was undoubtedly the most 
advantageous to the Corporation. 

Iam further directed to inform you that the Lighting 
Committee of the Corporation are qilling at any time to 
consider any suggestions made by the association or any of 
ite members for the alteration of the conditions attached to 
the specifications for the supply of cables for the Corpora- 
tion, but they cannot consent to any alteration in the 
conditions, when once issued, being made by persons 
tendering, inasmuch as alterations so made would render a 
fair comparison of the tenders received exceedingly difficult 
and, perhaps, impossible, —Yours faithfully, 

(Signed) Е. J. TiLLsTONE, Town Clerk. 


А. Н. Howard, Eiq., Hon. Sec., Cable Makers“ 
Association, Westminster, S.W. 


[copv.] 
Cable Makers’ Association, 2, Queen Anne’s-gate, 
Westminster, S. W., March, 1901. 


Francis J. Tillstone, Esq., Town Clerk, 
Town Hall, Brighton. 


Re Cable Tender. 


Dear Sir,—Your letter of Feb. 27 has been considered 
by the Cablé Makers’ Association, and I am requested to 
point out that the facts of the case do not support your 
contention that the foreign tender accepted was undoubtedly 
the most advantageous to the Corporation. This is shown 
by the prices of the various firms, as stated below: 


Carriage 


Cables. n empties. Total. 
Johnson and Phillips ...... £13,335 0 0£30 0 0£13365 О 0 
W. T. Glover and Co....... 13,731 13 4 89 9 2 18821 2 6 
B. I. W. Co. (by rail)... 13,859 0 0 95 0 0 13,954 0 0 
B. I. W. Co. (by ea) = 13859 0 0 75 0 0 13 934 0 0 
Foreign tender accepted, including carriage . 18,952 0 0 


The carriage on the empty drums given in the second 
eolumn is obtained from the weight of the drums necessary 
and the railway company’s charges to each manufacturer's 
works, so that even taking into account this cost of 
carriage (which is assumed to be included in the foreign 
tender), there is a difference in price in favour of the lowest 
British firm of £587. 

The only other point which might be taken as increasing 
the cost of the British tenders is the stipulation that 
if the drums are not returned, carriage paid, within 
three months from date of delivery, two-thirds only of 
the original price charged would be allowed. As pre- 
sumably the extensions of the circuit are carefally planned 
out, and the order of laying cables arranged, three months’ 
time should be ample for emptying and returning drums, and 
the probable cost of keeping some few drums beyond the 
three months would be very small. But even if every drum 
were kept more than the stipulated time, the one-third of 
the cost paid to the manufacturer would still leave Messrs. 
Johnson and Phillips’s tender considerably below the 
accepted one. The total number of drums required would 
be 130. These would be of various sizes and prices, but 
the avérage price would certainly not be more than £3 per 
drum, or a total cost of 2390. Assuming that none of 
these drums are returned within three months, the Cor- 
poration would have to pay £130 as a maximum charge. 
This would still leave Johnson and Phillips’s tender £457 
below that of the Union Cable Company. 


Referring to your statement that the Corporation is 
willing to consider any suggestions for the alteration of the 


conditions, but cannot consent to any alteration in the 
conditions when oncé issued: it is obviously impossible 
for anyone td suggest alterations to a specification which 
they have not seen; and your proposition is untenable, 
unless it is taken to mean that all tenderers must accept 


the conditions, however onerous they may be, and then 
ask as a favour that those objected to may be modified. 
I would point out thnt this is not a sonnd business pro- 
ceeding, and any responsible firm would object to agreeing 
to conditions which they could not carry out. | 

The conditions of the Cable Makers' Association were 
published in October last. Copies have been sent to all 
consulting engineers and station engineers; among others, 
to your consulting engineer at Brighton. They were, 
moreover, published lsrgely in the technical Press. There- 
fore, so far as is possible, the suggestions which you say 
your Corporation is willing to consider were made to your 
consulting engineer, and through him, of course, to you. 

Ав you are aware, the Cable Makers' Association, in 
dealing with mains for town lighting, has endeavoured to 
atandardise the general conditions of contracte, bat does 
not consider the question of price, so that in no sense 
could it be looked upon as а ring for obtaining excessive 
profits.— Yours faithfully, 

A. H. HowARD, Secretary. 


ELECTRICALLY-DRIVEN UNIVERSAL PORTABLE 
DRILLING MACHINE. 


With respect to the illustrated description of this 
machine which appeared in our last week's issue, we now 
learn that the tool in question was entirely designed and 
manufactured by Messrs. Mather and Platt, of Manchester, 
and that the details of it have been patented by that firm. 
The arrangements of the various parts of the tool, including 
the driving motor and the electromagnet for securing the 
tool on to the face-plate, leave nothing to be desired, and 
will make the drilling machine of very great service on 
large castings, such as the frames of alternators and large 
multipolar direct-current dynamos. 


A METHOD OF COMPENSATING VOLTMETERS FOR 
THE VOLTAGE DROP IN LONG FEEDERS.* 
BY MICHAEL В, FIELD, A.M.LC.E. 


A problem which often confronts the central-atation 
engineer is the measurement at the power-house itself of 
the voltage obtaining at distant parts of his network which 
supplies current for, say, lighting and power purposes. In 
fact, it is very often of far greater importance that the 
engineer in charge should know accurately the value of the 
voltage existing at the distributing network, or, better, the 
lamp terminals or motor terminals, as the case may be, than 
that obtaining at the central-station 'bus bars themselves. 
In cases where the distributing network lies at some con- 
siderable distance from the power-house, and is fed with 
currert by means of “feeders,” the drop of voltage in the 
latter may vary from zero, when the network is very lightly 
loaded, to 10 or 12 per cent., when the network is heavily 
loaded. Under such circumstances the engineer requires, 
of course, во to regulate his generators that the voltage at 
the network or lamp or motor terminals remains constant ; 
in other words, he must raise the ’bus-bar voltage in the 
power-house above the normal by ап amount equal to the 
drop in the feeders. In such cases а very usual course to 
adopt is to mount on the switchboard in the central-station 
voltmeters which are connected to points of the network 
by means of “pilot” wires, and thus indicate the true 
voltage existing at those points. The engineer in charge 
can then readily regulate his generators so that, under 
varying conditions of load, the voltage indicated by these 
voltmeters is maintained constant. 

In the year 1882 Dr. Hopkinson patented an arrange- 
ment for effecting the same purpose without resorting to 
the employment of pilot wires. His method consisted of 
compounding the shunt windings of electromagnetic volt- 
meters with a few turns of thick wire, through which the 
main feeder current, or a proportionate part thereof, flowed. 
In this way a voltmeter connected to the near end of a pair 


* Paper read at a meeting of the Glasgow Local Section of the 


Institution of Electrical Engineers, Feb. 13, 1901. 


THE ELECTRICAL ENGINEER, MARCH 15, 1901. 


of feeders might be compensated for the drop along the | 


feeders, and would thus indicate the voltage existing at the 
far ends, and obviate the Deor of employing pilot wires. 
There is, of course, no great disadvantage in employing 
pilot wires for the purpose named beyond the cost of the 
same, which will amount to at least £90 per mile per twin 
wire. If it be possible to save this sum, which, especially 
in the case of long-distance transmissions or networks 
covering extensive areas, will amount to a very considerable 
sum, by vice adding a suitable arrangement of resistances 
at the switch , it will, of course, be advantageous to 
do so. Moreover, by obviating the pilot wire, we obviate 
the trouble often connected therewith ; and while speaking 
on this point I would call attention to the fact that it 
is by no means uncommon for pilot wires to give 
trouble. What the reason usually is I do not know. Whether 
it ls that while laying them they are cousidered as an 
adjunct of no vital importance, and, therefore, the neces- 
care is not devoted to their instalment, or whether 

it be for other reasons, is not a matter for discussion here. 
Compounding coils of the above description are, of 
course, quite inapplicable to voltmeters constructed on the 
D’Arsonval principle—e.g., Weston voltmeters—and in 
consequence of the almost universal preference shown by 
central-station engineers for instruments of this class for 
continuous-eurrent work, the writer some little while ago 
devised a method whereby any voltmeter whatever may be 
compensated for the feeder drop of either a two, three, or 
эү ie wire system without necessitating constructional 
modifications of any kind, and, beyond that, can be arranged 
to indicate the average voltage obtaining at any group of 
distant feeding points. eU | ` | 

‘The method is capable of very general application, but 
three instances of its use are of special interest to central- 
station engineers, and it is the object of this short paper, 
firstly, to describe briefly these three applications, and, 
secondly, to investigate analytically the accuracy of the 
same. The three cases for consideration are: (a) the 
measurement on the same Instrument not only of the actual 
voltage existing at various feeding points of a two-wire 
network, but also the average of the voltage at all the 
feeding pointes, or the average voltage at any desired group 
of feeding points of the network; (b) the measurement of 
the individual feeding-point voltages and the average 
voltage at any group of feeding pointe of a network on 
the three, five, or other multiple wire systems; (c) the 
measurement by means of a _ low-tension electrostatic 
multi-cellular voltmeter of the voltage at the far end of & 
long single or multiphase power transmission line working 
at extra high tension, and possibly possessing а compara- 
tively large nelf- induction. 

Let us imagine a large distributing network supplying 
current for lighting and power purposes over a considerable 
area. It is evident that а voltmeter in the power-house so 
arranged that it indicated directly the average of the voltage 
all over the network would provide the engineer in charge 
with much more valuable information than one arranged 
only to indicate the actual voltage at some particular point 
of the network, for it is clear that the engineer should strive 
to maintain the average voltage at the normal value. Now, 
although it is not easy to obsin the true average of all 
points of the network, this [may be approximated to by 
measuring the average voltage existing at all the feeding 
points; this information would, as а. rule, be a sufficient 
guide to enable the central-station engineer to maintain the 
average voltage over the network itself at its normal value. 
It might further be advantageous for the engineer to be 
able to measure the average voltage existing at some one 
group or other of feeding pointe—e.g., during one portion 
of the day he might perhaps wish to pay most attention 
to keeping the average voltage throughout the commercial 

rtion of the town constant, and at another time it would 

of more importance to maintain the average voltage 
throughout the residential portion of the town constant. 
He might farther wish to know at any instant what was the 
actual voltage at the end of some one long feeder supplying 
an outlying district, more especially if this feeder contained 
a booster, so that the aes was capable of independent 
regulation ; all of these conditions become possible by the 
method about to be described, | 


e 
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Case A.— The additional switchboard apparatus neces- 
sary for this case—for, say, a continuous-current system— 
consists of a low-reading Weston voltmeter with a suitably 
graduated scale—e.g., an ordinary 600-volt Weston with the 
series resistance removed would serve perfeetly—a multiple- 
contact voltmeter switch, a set of voltmeter resistances 
which would be mounted in an out-of-the-way place at the 
back of the switchboard, and, further, a series resistance for 
insertion in each feeder circuit. These latter resistances 
would be similar to those usually supplied with Weston 
ammeters, and would be such that the drop across them 
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with the maximum current would be of the order of two- 
tenth volt, or less where exceptio heavy feeder 
currents are dealt with. The multiple-contact switeh would 
be arranged for as many “ positions" as groups of feeding 
points required. Suppose, for example, three feeding 
circuits, А, B, О, left the station, a four-way voltmeter 
switch might be advantageously employed. With the 
switch successively in the first three positions the volt- 
meter would indicate the feeding-point voltage of the 
network at A,, B,, C, respectively, while with the switch 
in the fourth position the voltmeter would indicate the 
average voltage at the feeding points A, Bi. О, Two 
distinet arrangements are shown in Figs. 1 and 2. Fig. 1 
shows the simpler of the two, but involves the disadvan- 
tage that the average voltage of A,, Bi, C, can only be 
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obtained if all three feeding circuits are switched in. It 
is, moreover, only possible to determine the individual 
values A, B, and Ci if the corresponding feeders be 
switched in. In Fig. 2, on the other d, a modification 
is shown whereby the individual voltages A,, B,, C,, and 
the average of A,, B,, C,, are given correctly by the 
voltmeter with the switch in the correspon tions, 
whether some of the feeder circuits be switch or not. 
This involves extra complication in the multiple-contaot 
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switch, iù which caws it may conveniently be cofstiacted 
on the sámé lines 48 a miniaturó tramoar controller. In 
Fig. 2 thé contact cylinder has, for the sake of clearness, 
been dévéloped on a plane. Ry R, R, are (Йө inserted 
series resistances’ in the feeder circuits ; shunt resistances 
(divided into r, and f,) are connected in Fig. 2 across each 
pair of feedérs, in Fig. 1 across the bus bars. The letter р 
represents that the particular connecting wires so dis- 
tinguished must have sufficlent resistance to prevent any 
appreciable interchange of current between the various 
feeder circuits whén the switch is in the fourth position. 
V.M. is the voltmeter, and s a shunt which is connected 
across the terminals of the voltmeter when the switch is io 
the fourth position in order to keep the calibration of the 
voltmeter correct. 


Fic. 3. 


Briefly explained, the principle involved is as follows: 
If r, be (=) th part of r, +r, the drop of pressure down r, 
n 


will be (2) th part of the 'bas-bar volts. Again, if R, be 
(=) th partof the whole feeder (go and return) resistance, 
the drop slong R, will be 6 у of the totaldrop. The volt- 
inotór, then, if connected to one feeder, measures E je part 
of the "Husbat voltage less 9r part of tite drop 


i. e., (2) part of the voltage existing at the far end of 


the feeder. If & number of feéders be simultaneously con- 
nected to the same voltmeter, this latter will inditate the 
average Of all the individual voltages. The connecting 
Wires must, however, as already stated, have sufficient 
resistance (р) to avoid any appreciable interchange of 
current between thé different feeder circuits. The action 
of the shunt, s, which is necessary with the arrangement 
shown in Fig. 2, but not with that shown in Fig. 1, will 
be found fully explained in the analytical treatment of the 
subject. 


It may here be mentioned that the writer, on subsequent 
investigation, found that particular cases of his method had 
been anticipated by Mershon in America, and by Crompton 
and Ashley, and later by Heap, in England. Mershon’s 

tente relate exclusively to alternating currents, since he 

es them fundamentally on the use of either current or 
potential transformers, or both. Fig. 3 shows one of 
Mershon's arrangement, though many equivalent arrange- 
ments are illustrated in his patent specifications. Mershon's 
object is to compensate the voltmeter not only for 
the ohmic but also for the inductive drop of the line, 
and his arrangement is only used in connection with 
single lines—i.c., it corresponds to case (a), where the 
number of feeder circuits is unity. As is evident from 
ig. 5, the shunt resistance fr, + f, of Fig. 1 is 
replaced Ву a potential transformer whose ratio is п: 1. 
Further, a resistance and a self-induction are inserted in 


the line whosó values are (= th times those of the line 
reaime und stifinduction respectively. Referring to 
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Fig. 3, We see, then, that thé drop from a to 5 will be 
(2) of the whole drop and in phase with it, whereas 
n 


the secondary voltage of the transformer is (=) th of the 


generator voltage, and if the terminals be correctly chosen 
in phase with it. Thus the voltage bc, or that measured 


by the instrument, is (Hu of that existing at the end of 
the line. The anticipations of Crompton and Ashley, and, 


later, by Hesp, are merely case (a), where the namber of 
feeder circuits is unity a, they compensate the voltmeter 


for the drop of voltage in a single pair of feeders by using 


shunt and series resistances as explained. The diagram of 
cormectións for this simple саве ie shown in Fig. 4, aad 
needs re farther comments. 


(To be continued. ) 
— — 


CATALOGUES. 


———. 


We have reoeived from W. T. Henley's Telegraph Works 
Company, Limited, а copy of theír new price-list of electric 
light cables and wires, insulated with vulcanised and unvulcanised 
indiarubber, eto. From the tables given, the carrying capacities 
and other electrical data relating to the different sizes and 
types of cables manufactured by the firm may be ascertained at 
a glanoe, while the prices and date relating to the insulation, 
eto., of the different cables are also given in tabular form. 
Single vulcanised indiarubber wires and cables of different 
classes, having minimum insulation resistances per mile of 
from 300 to 5,000 megohms, are dealt with in the first portion 
of the list. Then follow twin vulcanised indiarubber wires 
and cables, having insulation resistances of from 300 to 
2,500 megohms per mile, while the third section deals with 
concentric vulcanised indiarubber wires and cables. Finally, 
we have a miscellaneous section in which, as the heading indi- 
cates, miscellaneous types of cables are dealt with, besides 
flexible cords, fitting wires, bell wires, jointing materials, wires 
insulated with guttapercha, twin paper-insulated wires, eto. 
The admirable arrangement of the list with a view to facilitate 
reference will be appreciated. 


From the British Thomson-Houston Company, Limited, we 
have to acknowledge the receipt of four admirably-executed 
pamphlets. Of these, No. 88 is a revised edition of a previous 
pamphlet issued by the British Thomson-Houston Company, 
dealing with inclined-coil measuring instruments. A number 
of particulars sre given relating to switchboard ammeters 
and voltmeters constructed on the principle in question. 
Portable ammeters and voltmeters are further dealt 
with, besides a compact form of indicating wattmeter 
for incandescent lamp testing, alteady described in these 
columns. We also notice a neat form of seale doubling 
multiplier for use with portable meters. This multiplier has 
been designed to enable measurements higher than the usual 
scale limit to be made. Pamphlets Nos. 86 and 89 also supersede 
pfevious issues. The former describes the firm's recording 
wattmeters designed for different systems of supply. D 
of the connections for the different systems are given, which 
add to the usefulness of the pamphlet. Pamphlet No. 89 deals 
with slow and moderate-speed belt-driven generators, describ- 
ing the principal features of standard machines. An illustration 
is also given of a small iron-clad bipolar generator, in which the 
field frame completely surrounds the armature, thus affordin 

rotection to the armature and field spools from raachasileal 
njury. This special type of generator is claimed to be 
eminently adapted for small isolated plants in virtue of its 
compactness. Pamphlet No. 51, the last of the four, 
describes in detail with illustrations the firm’s G.E.-58 type 
of traction motor, which is suitable for both narrow and 
standard gauges, and possesses all the salient features of the 
British Thomson-Houston Company’s other well-known types 
of traction motors. The motor with a four-turn armature is 
rated at 57 b.h.p., and with a six-turn armature at 27 b.h.p. 
In the design of this motor it may be mentioned that special 
attention has been given to the bearings, which are made equal 
to those of standard-gauge motors, in view of the fact that the 
renewal of linings is frequently the principal item of maintenance 
cost of a motor it is explained. 


Messrs. Hayward Bros. and Eckstein, Limited, have issued a 
two-leaved illustrated pamphlet describing, amongst other speci- 
alities, their newly-invented floor-light for use in electricity 
works. In this floor-light the iron frame is kept entirely 
below the surface of the glasses, which latter are set as close 


together as possible. The narrow spaces or joints between 


THE ELECTRICAL ENGINEER, MARCH 15, 1901. 98d 


and Darwen light railway order was submitted, ánd protective 
clauses ordered to be obtained in regard to the gas and water 


mains. 


t 
the lenses are run in with a specially-prepared non-con- 
ducting composition, which completes the insulated surface. 
An insulated platform is thus obtained, while the lighting of 
the area below is at the same time provided for. It should be 
mentioned that the lenses are of the studded pattern, whereby 
good foothold is ensured and the danger which, we presume, 
might otherwise arise from the collection of moisture on the 
surface minimised. We understand that floor-lights of this 
type have been supplied to the electricity works at Glasgow, 

righton, Wallsend-on-Tyne, eto. 

Messrs. Johnson and Phillips have just issued a new trade 
list of their vulcanised indiarubber cables and wires. We 
gather from this that special arrangements are made at the 
works for testing all cables before being sent out of the factory. 
The test is made after the cable has been immersed in water for 
ati. least 24 hours. The rooms are fitted with transformers 
capable of working up to 20, volts, and, as a rule, high- 
tension cables are tested at much higher pressures than they 
are required to work at. Another feature of the firm is their 
excellent system of registration in the different departments, by 
which any fault may be traced to ite origin. 


Messrs. Bergthell and Young have forwarded us their No. II. 
list of the Bandy type of generators and motors. The 
general specification of the motors shows that they are of high 
Заза. For instance, the machine will not be affected in апу 

egree by an overload of 25 per cent. for one hour, or an over- 
load of 50 per cent. for periods of 15 minutes, while the tem- 
perature is guaranteed not to exceed 72deg. F. irrespective of 
the length of run which may be required. The magnet poles are 
parta of the frame, and between them and the armature is inter- 
posed an independent pole-ring carrying pole extensions made 
up of laminated iron. Owing to the form of these, sparkless 
running of the motor is obtained, and local currénts in the 
pole-faces are reduced. The commutator is made up of hard- 
drawn copper, which, on account of its construction, interlocks 
each commutator bar with the two adjacent bars. In this type of 
machine guch a thing as a high bar," due to heat or centri- 
fugal force, is unknown. Mica insulation is used between the 
bars, while the commutator is securely fixed at both ends in 
mica rings. The standard volts of both motors and dynamos 
are 120, 240, and 500 volts. 


PHYSICAL SOCIETY. 


At the ordinary meeting held on March 8, 1901, Dr. К. T. 
Glazebrook, foreign secretary, in the chair, a paper on A Theory 
of Colloidal Solutions ” was read by Dr. F. G. Dennán, 

Mr. Appleyard exhibited three pieces of apparatus. The first 
was a slide-wire bridge for measuring. conductivities of wires. 
The slide wire, instead of forming two arms of the bridge, forms 
only one, and the length used is proportional to the conductivity 
to be measured. If the arm which oontains the standard wire 
used is altered, it becomes necessary to alter the divisions of the 
scale on the slide wire. This is done by a mechanical arange 
ment. The second piece of apparatus was a mechanical gauge for 
measuring the diameters of spheres. The sphere to be measured 
is placed between a metal face plate and a pieces of glass ab the 
end of the short arm of a pivoted lever. The end df the long arm 
of the lever moves over a graduated scale, which is calibrated to 
show directly the diameter of the sphere. The third piece of 
apparatus was а galvanometer fitted up for lamp апа scale work. 
The illuminatión was produced by a four - volt 4-c.p. lamp, and it 
was shown that very good reeulte could be obtained from this by 
using a large condensing lens. 

Prof, Thr 1 said he had ueually used a straight piece of the 
lamp filament itself instead of using the lamp in conjunction with 
8 croas wire. 

A paper by Prof. К. W. Wood on '' The Production of a Bright 
Line Spectrum by Anomalous Dispersion and ite Application to 
Flash Spectrum," was postponed until the next meeting ab 
Burlington House, when the subject will be experimentally 
illastrated by Mr. Watson. 

The society then adjourned until March 22, when the meeting 
рве held in the chemical laboratories of University College, 

ndon. 
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NEW COMPANIES, 


Кык following now companies have been registered since our last 
ue: 

Cooke's Patent Tramway System, Limit¢d.—Capital, £5,000. 
Object: to adopt an agreement thade by this company (by P. 
Bhrenfeldt, Feb. 21, 1901) with H. J. Cooke and P. Ehrenfeldt, 
for the acquisition of certain patente granted to them, to develop 
and turn to account the same, and to construct and maintain 
rail and tram roads; as electricians, builders, and contractors; 
producers of gas and electricity eto. 

Steel Chain Company. — Capital, £25.000. Object: to acquire 
certain patents on the terms of an agreement with J. M. Davis 
and A. G. Strathern, and to carry on the business of weldless and 
other chain апа cable manufacturers, mechanical, marine, electric, 
general engineers, etc. 

British Electrical Manufacturing Company, Limited.— 
Capital £10 000. Object: to adopt an agreement made by this 
company with D. R. Broadbent for the acquisition of the business 
of electrical engineers, etc , as carried on by J. D. F. Andrews ab 
Fulbam, to develop the same, and to carry on business as elec- 
tricians, producers and suppliers of electricity, manufacturers of 
cables, lampes, accumulators, eto. 


LIGHT RAILWAYS. 


The Warrington General Purposes Committee have asked 
Major Oardew to advise them on the engineering provisions 
contained in the draft agreement submitted by the promoters 
of the Warrington and Northwich light railway. 

In consequence of an impression that the Nuneaton light 
railway scheme had been abandoned, the promoters’ solicitor 
(Mr. Warwick Webb) has informed a correspondent of the 
Coventry Standard that one or two points of detail remain under 
consideration by his clieuts and the Board of Trade. As soon 
as these are settled the order will be confirmed by the Board of 
Trade, and the promoters will then be in a position to proceed 
with the scheme. 

A somewhat important point was raised before Sir Courtenay 
Boyle this week on a light railway order in Salop. Mr. Munns, 
for the promoters, said they were a statutory company, and 
desired to have Section 8 of the New Companies’ Act inserted 
in their order, so that they might have the power of paying 
commission on underwriting shares the same as a limited 
liability company, which was illegal under а statutory company. 
Sir Courtenay Boyle said, without deciding the point, he could 
not advise the Board of Trade to give а light railway company 
an advantage over all other existing light railways, but the 
promoters could go to Parliament to have the law amended if 
they thought proper. 

At a recent special meeting of the Isle of Axholme Light 
Railway Company a resolution was adopted agreeing to sell the 
railway to the North-Eastern Railway at a price to be agreed 
upon. 

Ehe Board of Trade have recently confirmed the orders 
authorising the deviation of a light railway authorised by the 
West Hartlepool Light Railways Order, 1897, and for other 

urposes; the construction of light railways in the county of 

caster, from Ormskirk to Southport ; the construction of a 
light railway in the county of Essex, between Kelvedon and 
River Blackwater; and the construction of light railways in 
the borough of Morley and the urban districts of Drighlington, 
Gildersome, and East and West Ardsley, in the West Riding 
of the county of York. 

An order has been made by the Light Railway Commissioners, 
and submitted to the Board of Trade for confirmation, autho- 
rising the construction of the Blackpool and Garstang light 
railway. 

, At 4 meeting of the General Purposes Committee of the 
Bolton Corporation, held on Monday last, the Bolton, Turton, 


APPOINTMENTS VACANT. 


Chief Mechanic, Southend Corporation Electricity Works; 
£2 per week, March 21. Details in our advertisement columns. 


Electrical Engineer, Nelson Corporation, £200 per annum, 
March 25. Details in our advertisement columns. 


Clerk of Works, Heywood Corporation, £2 per week, March 18. 
Details in our advertisement columns, 

Fitter-Driver, Maynooth, Ireland, accustomed to high-speed 
engines, dynamos, and accumulators. 

Switchboard Attendant, Carlisle Corporation, March 25, 
Details in our advertisemen» columns. 

. ne АС 

Electric Boats.—A system of canale under Govern- 
ment ownership is proposed to be established in New 
York State, оп which electrically-driven barges and boats 
will b» introduced. Each vessel would be about 150ft. 
long by 25ft. wide, with a draught of 10ft. The estimated 
cost of the scheme as it is at present framed stands at 
between 10 and 11 millions sterling. Electric power would 
also be employed to pull the boats into and out of the 
locks, operate the gates and valves, and to furnish light, 
consisting of four arc lights on each lock proper and one 

each approach. 
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QUESTIONS AND ANSWERS. 


If thou hast knowledge, let others light their candle at it. 


Under this heading we insert questions and answers 
of a practical character relating to central-station work, 
tramway work, or construction work; and for each suit- 
able question offer one shilling, and for the best solution 
of any question we offer ten shillings. We also give 
Jwe shillings for every other answer we print. The answers 
to any question should be sent within 10 days after the 
question has appeared. We would call the attention of 
those sending in answers to the fact that the neatness of 
any sketches (which must be in ink) sent in is considered 
when marking the relative values of these answers. All 
formuls should be carefully written to prevent mistakes as 
to symbols, and all loose sketches should be signed by the 
author. The matter must be written on one side only of 
the paper. Questions may be sent at any time. 


| QUESTIONS. 

359. Describe a combined balancer booster, and state fully the 
part it acta in connection with electric lighting. Show 
connections. —P. N. 


(N.B.—This question comes from South Africa, and we will 
be glad to receive clear and coneise answers to it. —Ep. E. F.] 
560. What are the advantages or disadvantages of putting a 

flexible coupling between the engine and generator of a 
t-coupled alternator? State the effect, good or bad, 
which the introduction of a flexible coupling will have on 
parallel running.—S. L. 
ANSWERS. 

Question No. 363.—In designing a shunt regulating resistance 
for a large dynamo, how should the resistance be propor- 
tioned between the different contacts of the regulating 
switch in order that each movement of the latter shall give, 
say, one volt variation throughout its entire range ? 


Answer to No. 555 (awarded 78. 6d.).—In practice it is 
usual to divide the resistance into equal steps, as this 
simplifies the calculation and allows resistances of standard 
amounts to be made up in quantities without consideration 
of the particular machines with which they are to be used. 
The results obtained with such resistances are usually quite 
satisfactory, for with small ranges of voltage variation, 
say not over 20 per cent, and with the magnet iron 
worked at ordinary saturation, equal resistance steps give 
very nearly equal voltage steps. Thie results from the 
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fact that, as the terminal voltage gets lower and the 
magnets less saturated, the necessary alteration in shunt 
current per volt becomes less, and an equal step resistance 
has just this eftect of gradually reducing the change in 
shunt current per step as more and more resistance is 
inserted. 


A quite exact equality is, of course, seldom obtained in 
this way, and when such is required it becomes nece 
to consider the resistance in connection with the design of 
the dynamo to which it belongs. To begin with, a satura- 
tion curve of the machine must be obtained either by 
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calculation (as explained in any text-book) or, preferably, 
by actual test. "This eurve, connecting terminal volts at 
constant speed and sbunt current, will be required (a) with 
no current in the armature, and (b) with full-load current 
in the armature—supposing that the regulating resistance 
is intended to give equal voltage steps, starting from no 
load at the lower voltage and ually increasing the 
volts as the load increases, until the higher voltage limit is 
reached with full-load current. If the equal voltage steps 
are required with a given constant current in the armature, 
it will, however, only be necessary to obtain the curve for 
that particular current. 

The former case is the more usual, and so will be con- 
siiered. Ha plotted the no-load and full-load curves 
(Curves I. and II. in Fig. 1), a third curve (Curve III.) 
should be drawn from the maximum voltage point, Уу, on 
the full-load curve to the minimum voltage point, Vy, on the 
no-load curve, and lying approximately midway between 
the two curves at intermediate points, as shown. This last 
curve represents the actual shunt current corresponding to 
every voltage throughout the range, with the correct current 
in the armature. 


Let r=the | eoe of the shunt winding itself when 
cold ; | 
v= the required voltage variation per step; 
C, C., €, ... C, = the shunt currente, read off 
Curve III., corresponding to the voltages Vw 
Vu T v, Vyt+20,... Ve; 
V, — Vy being the required voltage range. 


Then 2 - number of steps required. 


The total amount of regulating resistance = er; the 
amount of regulating resistance left in, with one step cut 
out = Tatr — r; tho amount of regulating resistance left 

& 


VI 72 v 


in, with two steps cut out = — r, and so on for the 


b 

remaining steps, from which the required value of each 
step is at once obtainable. The more saturated the magnets 
of the dynamo are, the more will the “ resistance per step " 
increase, the values at the “all-in” end being always 
smaller than those at the “all-out” end. 


Circu. 
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When a large number of steps has to be dealt with, the 
above somewhat tedious process may be simplified by 
calculating out only the two extreme points and one or 
two intermediate ones, and connecting the whole by means 
of a curve, as shown in Fig. 2. The values of the 
remaining steps can then be quickly read off the curve.—Q 


Answer to No. 353 (awarded 7s, 6d.).—The design of a 
shunt regulating resistance to give equal increments of 
voltage per contact is governed by the induction curve for 
the machine, and the point on that curve at which the 
machine normally works. Let o a be this curve, values of 
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the shunt current being plotted as abscissæ, and values 
of the open-ciroult voltage as ordinates, the speed of 
the machine being constant and normal. If in actually 
running the machine to obtain the values the speed should 
vary, being n' instead of n when any pair of readings, 


ИШТ 


© X 
2 — — Ё. 
Fic, 1.—Induction Curve, 


V' and C, , are taken. the true values for the curve may 
be obtained from the equations : 


V= VV, and © = C. 
n "n 


The variations are produced in this trial, of course, by au 
adjustable resistance, and read by an ammeter in series 


with the shunt, the voltmeter being across the terminals 


(Fig. 2). Lot, now, ò be the point of normal working, and 


uné coil 


Fie. 2. 


firstly let us assume the armature E. M. F. is to be altered 
by one-volt steps. . In other words, the open-circuit 
voltage has these increments. From J distances corre- 
+ g to one volt are taken above and below, as shown. 

m these are drawn lines cutting the curve in pointe, 
from whieh are dropped ordinates which give the values 
of the shunt eurrent for the different voltages. At the 
lowest of these values the whole resistance muat be in; at 
the highest the actual shunt windings only, we may suppose, 
would bo in, having the resistance R. 


At voltage— 


| Vi 
V- I total field resistance is с = RB, R. - B, across 
A V-2_ contacts ; 
j Т » ©. = i Par reas 
s COntacts; 
Y -3 „ » » C, =R, ete. 


In general, however, the increased voltage is required at 
the terminals with a constant or increasing current, more 
usually the latter. In this case the characteristic curve 
of the machine ів: required, the excitation being such 
that on open circuit the voltage is the minimum 
to which the regulating resistance can cut down. Let 
a а (Fig. 3) be this curve, set out from open 
circuit as far as the maximum current with which the 
regulation is to act. Since the terminal voltage is to 
rise корон оку with the current (in so far as it may be 
accomplished with one-volt steps), let the voltage rise at 
the maximum current be v. If b-b' be set off as shown in 


385. 


the diagram, representing v to the volt scale, the intercepta 
between a0 ant the curve represent the increase of internal 
voltage to be made up by alteration of the excitation. The 
line а b is therefore divided into v equal parts, and vertical 
lines are drawn through the points giving us the internal 
voltage addition for each step of the resistance—vis., 


Sermeracl Ve 


Exbernal Gorren® 


Fic. 3 —Exvernal Characteristic. 


бо, 9v, ôV, etc. Turning to the induction curve (Fig. 1), 
we have oc equal to oa, and from c the lengths corre- 
sponding to ò vi, U, Ov, etc. are each set off from c 
upwards. Projecting horizontally to cut the curve, and 
then vertically down, the exciting current for each voltage 
is obtained. The total resistances of the shunt circuit are 
then given by 


R ү 
» Ux 
R, = V+S v,{ Re- Е, between first two contacts; 
R, ү+5 v |z -R, » second i | ; 
с 
R, ү + Us R, = Rs » third ,» , 
etc. 


where V denotes the minimum voltage represented by o a 
or ос. 

The above investigation of the matter is exact, and 
presents no great difficulty. It can be simplified somewhat 
if a straight line characteristic is assumed—i.e, if the 
armature drop is taken as directly proportional to the 
current. Thus, if the drop at maximum load is 7 volts at 
the terminals, and it be required to have a rise, as before, 
of v volts there, the range of the regulating resistance must 


be v + е volts, and at any fraction th of the maximum 


d —ç volts rise: Internally. The 
further operations are then exactly as in the open-circuit 
ease first considered. It may be noted that the circuit 
should have the calculated. resistaneos when warm.— 
ZIPHERN, | 


Answer to No. 555 (awarded 538.).— To calculate a shunt 
regulating resistance to give one volt drop per step througb- 
out ite range, it is necessary to know the: saturation curve 
of the dynamo. Given this, the method of procedure is 
the same in all cases, and an 1 will be the clearest 
way of showing how it is done. The dyname considered 
was built to give 500 amperes at 110 volts for lighting 
purposes when running at 450 revolutions per minute, 
and was also capable of charging accumulators at 145 volts 
without increase of s The resistance of the shunt 
was 15 ohms when hot. The curve shown (Fig. 1) was 
taken by driving at & constant speed, separately excited, 
and measuring the exciting current and the voltage gene- 
rated. To give the figures for the resistance in every step 
would oceupy too much space, but we give ca few at tho 
beginning, at the middle, and at the end, and the rest are 
shown in the curve (Fig. 2). 

In the following table the first column gives the volts 


current, it must give 


386: 


generated ; the second, the shunt current which produces 
that voltage, scaled on the saturation curve ; the third, the 


hunt Current 
5 є у 8 
Fio. 1. 


оу 2 3 F 


total resistance ; the fourtb, the amount of regulating 
resistance in circuit; and the fifth, the resistances between 
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two adjacent stops, the stops being numbered from the 
all-out position : 


Volte x ш. Total resistance. 3 . 
150 10 16 =15 ohms 0 ohms — 

149 9˙4 94 = 15:85 ohms 85 ohms l& 2— 85 ohms 
148 88 55 =168 ohms 18 ohms 2 & 3- ‘95 ohms 
147 82 T —17:9 ohms 29 ohms 3& 4-1'l ohms 
146 77 75 —18:980hms 3:96 ohms 4& 5-1:06 ohms 
145 7:25 725 =20°0 ohms 5°0 ohms 5 & 6-1:04 ohms 
130 475 55 =27'3 ahina 12:3 ohms — 

129 4675 7075 =27'7 ohms 1247 ohms 21 & 22 — :4 ohms 
128 46 a =28'1 ohms 13:1 ohms 22&93- '4 obms 
127 45 A =28'4 ohms 13:4 ohms 23&24- 3 ohms 
112 85 875 =32 ohms 17 ohms = 

111 8487 1437652 A ohms 17:3 ohms 39 & 40 — ‘3 ohms 
no 33575 110 17-8 ohms 40&41- '3 ohms 


It will be noticed that the resistances in each step are 
getting very small at the lower voltages, and the machine 
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is approaching a state of instability. If the machine be 
separately excited, the quotient in column 3 is always 150, 
and the resistance required is much larger, the total being 
75576 44:5 ohms, and the regulating resistance being 
29:5 ohms. A second curve in Fig. 2 shows the regulating 
resistance for various voltages with separate excitation.— 
J. W. 


— 


LEGAL INTELLIGENCE. 


CALLENDER'S CABLE AND CONSTRUCTION COMPANY v. 
KILLARNEY ELECTRIC LIGHT COMPANY AND GOODMAN. 


On Tuesday the Master of the Rolls heard an action brought 
by debenture holders of the Killarney Electric Light Company to 
raise the amount of their debentures. The defendant company 
was incorporated under а provisional order in 1891, by which the 
undertakers were bound to continue the supply of electricity, and 
if they failed to so supply electricity they were liable to а penalty 
of 40s. for each day. Although the assets of the company were 
extremely valuable, and would ultimately realise a considerable 
sum, yet, owing to the manner in which the company had been 
worked for some years, the machinery hud become defective, and 
the result was that a portion of the town of Killarney was left 
in darkness in consequence of the breakdown of the machinery. 
The plaintiffs entered into an arrangement to repair the machines, 
and at the present time the machinery was going, the town being 
kept fully eupplied with light. The defendant company had a 
contract with the Killarney Urban District Council for the electric 
lighting of the town, which would expire next day (Wednesday), 
and tenders had been invited for & supply of light for the ensuing 
two years, the gas company being also invited to tender. The 
defendant company would поб tender without the consent of the 
Court. In order to carry out such a contract a question arose as 
to whether it could be done without appointing the receiver as 
manager pending the acbion. 

Mr. O'Brien, K.C., on behalf of the plaintiffs, also asked that 
the debenbure-holders should be at liberty to advance money to 
keep the place going, and that such advances should be made 
salvage paymente. 

Mr. Teeling (instructed by Mr. J. N. Murphy) appeared on 
behalf of Mr. Leahy, of Tralee, a shareholder and debenture- 
holder, and asked that the application should be adjourned. He 
submitted that the plaintiffs had no aubhority to appear for the 
debenture-holders, and that the directors of the defendant com. 
pany had no knowledge of the present application. 

Mr. O'Brien said the plaintiffs represented over £4,000 
debentures. 

Mr. Teeling said that under the circumstances he could not 
object to the tender for lighting the town being sent in, but he 
thought the other parts of the application should stand over. 

The Master of the Rolls said he hardly understood how this 
company had got into such a position, because on the figures in 
the affidavite 10 ought certainly, at least, to be able to pay its way. 
It would be a matter of public regret that an electric lighting 
company should cease to exist in a place like Killarney, where 
there were not only streets to be lighted, but also large hotels. 
He had no jurisdiction or power to interfere further than was 
necessary bo preserve the property which was.charged with the 
plaintiffs mortgage. His Lordship saw no reason to appoint a 
manager, and as to the contracb for lighting the town he thought 
steps onght to be taken to send in a tender for the purpose. He 
would make an order to that effect, and also allow the payment 
of the rent and the hire of the machine to be made salvage claims, 
The other matters must stand over. 


HAMILTON v. GENERAL ENGINEERING COMPANY, 
LIMITED. 


A motion came before Mr. Justice Joyce last week for the 
appointment of а receiver and manager. This was а debenture- 
holders’ action, and the application was made on the ground of 
urgency. 

Mr. Manning, for the mover, said a meeting of the directors 
had been held, at which plaintiff was present, and ab which it was 
decided to &t once call а meeting of the shareholders of the Com- 
pany for the purpose of considering the desirability of winding-up 
owing to the want of working capital. 

Mr. Peterson, for the Company, said that he was insbructed 
to consent to the appointment asked, which his Lordship made 
accordingly. 


GUTTA PERCHA CORPORATION. 


An enquiry was held in the Court of Bankruptcy on Monday 
into the failure of the Gutta Percha Corporation, Limited. againsb 
which a winding-up order was made in February, 1900. The 
accounts showed liabilities £20,305, and assets £5,195, absorbed by 
the claims of debenture holders. The deficiency as regards 
contributories is returned at £177,007. 

Mr. Hubert Waldron said that he had acted as solicitor to the 
corporation, which acquired patente relating to an invention for 
producing gubtapercha from the leaves and twigs of guttapercha 
trees. e patente were acquired from the Isonandra Syndicate, 
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of Paris, for £63,000. by Mr. Stanier, a nominee acting for witness, | 
and on the next day resold to Mr. H. Parson Smith, another 
nominee acting for witness, for £150000. An agreement was 
made providing for the incorporation of the present company with 
а capital of £200 000, The Globe Venture Syndicate agreed to 
provide £1,000 for the expenses of issuing the prospectus in con- 
sideration of subsequently receiving the amount back with a 
bonus of £1,500 in cash and £8, in cash or shares, The 
also found two directors—Sir Edward Thornton and Sir J. 
Luther Vaughan—for which a further £2,000 shares were 
to be allobted to them ог their nominees The prospectus 
contained favourable reporte by Lord Kelvin, Prof. Ramsay, 
and Dr. Jobn Hopkinson upon samples produced under the patent 
produced. After the issue of the prospectus the working capital 
was reduced to £10,000 by a modifying agreement with the vendor. 
He understood that the proposes profid of £86,500, the difference 
between the £63.500 to be paid by Mr. Stanier and the £150,000 
to be paid by the company, would belong to Mr. G. Shenton. 
Witnees had advanced some £4,500 to Mr. Shenton and had 
received shares as security, but no cash; the shares were now 
unsaleable. Іа February, 1898, the company bought from Prof. 
Ramsay his patente for a similar invention for £1,000 in cash and 
£10 000 in shares. In September, 1898, the company spent over 
£4,600 in erecting premises and. machinery at Belvedere, bub ite 
products found no sale, 

Sir Edward Thornton, P.C., stated that he was chairman of 
the corporation, and admitted that with a working capital of 
£50 000 the company might have succeeded, but there were other 
causes for the failure besides want of capital. He thought the 
directors were entitled to use the working capital of a company 
for any pur of that company, and that under certain circum- 
stances vendors might be paid out of it. He had received nothing 
whatever from the company, and was, in fact, a loser to the extent 
of £4,000. 

Sir J. Luther Vaughan, K. C. B., said he became a director ab 
the inatance of the Globe Venture Syndicate. The reduction of 
the working capital from £50,000 to £10,000 was done under 
advice of their chemical experts. He had paid £200 for debentures 
in the corporation, and had never received a penny from it. 

The enquiry was adjourned to Monday next. 


MARYLEBONE BOROUGH COUNCIL v. METROPOLITAN 
ELECTRIC SUPPLY COMPANY. 


On Saturday the above-named company answered to eight 
summonses iseued at the instance of the Marylebone Borough 
Council, for having committed eight breaches of the West London 
Lighting Order of 1889, by laying down in the districb more mains 
than had been sanctioned and approved by the Council—viz., 44 
mains instead of 29. Mr. Muir, on behalf of the company, pleaded 
*' Guilty " to six of the summonses, Ib was explained that in May 
last the company were desirous of laying a number of low-tension 
mains for the transmission of energy from a distant station. The 
Vestry agreed to the plans, but in November it was discovered 
that the plans were being violated in several respects; the 
breaches were made wider than they should be, the mains, instead 
of being laid under the footway, were carried into the carriage- 
way, and in some cases more mains were being laid than had been 
sanctioned, and were being laid, not one on top of the other, as 
agreed upon, but side by side. The Council refused to sanction 
any deviation from the plan originally submitted. Ib was argued 
that the public interest not suffered ; the laying of five extra 
mains had been done by the engineer under a mistaken idea of 
the righte of the company, in order to supply without delay а 
demand for а continuous current of electricity to the premises of 
two of their customers. 

Mr, Curtis Bennett said that he was of opinion that the plan sub- 
mitted by the company was most misleading, and that nothing would 
have been heard of the extra mains but for the discovery made by 
the Council. The case was & bad one. He fined the defendants 
bhe full penalty of £10, with £5, 58. costs, on one summons, and 
£5, with £3. 3s. coste, on each of the remaining five, £56 altogether. 
The other two summonses were withdrawn. 

We comment upon the case elsewhere. 


TORQUAY TELEPHONES. 


Ab Torquay County Court on Saturday, S. J. Trethewy, builder, 
claimed £14 of the National Telephone Company as damages for 
breach of contract, In January last year Trethewy applied to the 
company to connect his premises with their syatem. The instru- 
mente were fitted up, but he was nob connected with the exchange, 
In January last Trethewy was sued for £15 for rent of the tele. 
phone, and without obtaining advice he paid the amount into 
court. Ib was nob until three weeks later that plaintiff's premises 
were connected with the telephone. 

Mr. Alney showed the regulations of the company provided for 
paymenb in advance. The connections would have been made as 
soon as Trethewy paid the rent, for which several applications were 
made. | 

His Honour did not think plaintiff bad апу case as regarded the 
main point. He entered into a contract which stipulated that the 
renb should be paid in advance. For some reason he did nob pay, 
and the company was under no obligation to connect his premises. 
But when sued in January he paid the rent, and was entitled to 
be connected. For some reason, however, he was nob connected 
for several weeks,.and he was entitled to damages for this period, 
Judgment would be given for piaintiff for £2, 28. and coste, 


1 mile 1 furlong ; Longton to Dresden, 
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COMPANIES' MEETINGS AND REPORTS. 


POTTERIES ELECTRIC TRACTION. 


Directors: Emile Garcke (chairman) ; C. 8 Drummond ; J. V. 
Ki:chener; Stephen Mear; Major Pilkington; J. S. Raworth ; 
S. Sellon. Secretary: B. Kingeford. — 

Report of the directors (with abstract of accounts) for the year 
ending Dec. 31, 1900: 

The groes Y purse for the year amount to £64,151. 4s. 7d. After 
deducting all expenses chargeable to revenue, including all repairs 
and maintenance and interest on debentures, there remains a net 
profit of £13 839. 6s. 2d. To this has to be added the amount of 
£866. 9s. 7d. brought forward from previous account, making an 
available balance of £14,705. 15s. 9d., which the directors propose 
should be applied as follows—viz : to provide for dividend for the 
year on the cumulative preference shares, £10,000 ; to pay a divi- 
dend on the ordinary shares of the Company of 2 per cent. for 
the year. £4,000; to transfer to the credit of the depreciation 
fund, £500; vo forward to next account, £205 158. 9d. 
Owing to the strikes of potters and bricklayers throughout the 
months of Sp and May the traffic receipts suffered considerably, 
and the work on the new generating station was seriously delayed, 
and for some time prevented the opening of the Chesterton and 
Silverdale lines. It should also be noted that during a large part 
of the year only a part of the total system has been in operation, 
Daring the past year the directors have issued £125 000 44 E s 
cent. debenture stock, part of a total issue of £900,000. This 
iesue has been guaranteed as regards principal, interest, and 
premium by the British Electric Company, and the expenses of the 

sue were paid by that company in consideration of this Company 
giving them an option to subscribe for the remaing £75,000 
debenture stock ab par before April 27, 1901. The total capital 
expenditure ab Dec. 31, 1900, was £363 621. 3s. 5d., in addition 
to £186,311, the cost of the debentures and shares held by this 
Company in the North Staffordshire Tramways Company, Limited. 


| Lames worked electrically EEE 
linas authorised or 


| — 


Rn course of promotion 
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Map of the Potteries Electric Tramways: 


Ab the date of the map accompanying the last report about 
124 miles of tramways and light railways had been opened for 
traffic. Since then the following sections have been opened : 
Hanley to Etruria, 1 mile 1 furlong; Tunstall and Longpors, 
6 furlongs; Burslem to Goldenhill, 2 miles 8 furlongs ; Etruria 
and Newcastle, 1 mile 7 furlongs; Wolstanton to Newcastle, 
1 mile 2 furlongs ; Longton 
to Normacot, 1 mile 2 furlongs ; Newcastle to Chesterton, 2 miles 
4 furlongs; Newcastle to ‘Silverdale, 3 milea. The whole of 
bhe tramways and light railways of this Company and of the 
North Staffordshire Tramways Company are now working 
by electricity, with the exception of the terminal section 
at Blythebridge, the conetruction of which is now in hand. 
In view of the extensions which have been applied for and of 
other developments of the business, the directors recommend that 
power be taken to increase the nominal capital of the Company by 
the creation of 10,000 ordinary shares and 10,000 5 per cent, 
cumulative pre orence shares of £10 each, and the necessar 
resolution which the shareholders will be asked to consider, and, 
if deemed advisable, to pass, will be found on the first pege of 
the notice convening the meeting. The directors have applied to 
the Light Railway Commissioners for an order to extend the lines 
of the Company along the routes indicated on the accompanying 
pa The local enquiry in respect of this application was 
eld on Feb, 21 last, and the Commissioners decided to recom- 
mend the Board of Trade to grant the order. The directors 
have taken steps to introduce а service for the conveyance of 
goods and nien electric cars over the Company’s entire 
system, supplemented by horse and hand vehicles, for the purpose 
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of local distribution ipie rita the Potteries districb, and they 
hope that this service will be in operation before the summer. 
The directors have decided to establish an experimental service 
of steam omnibuses in order to provide traffic facilities for che 
outlying villages; and two of. these conveyances will shortly be 
run between Burslem and Milton, a distance of about three miles. 
If the experiment gives satisfactory resulte, the directors propose 
to extend the system in other outlying parts of the Potteries 
district. The directors are in n ion with some of the local 
authorities for the transfer to this Company of their electric light- 
ing orders. The directors propos to take the opportunity of the 
general meeting to aek the shareholders to alter the articles of 
association in accordance with the requiremente of the Companies’ 
Act, 1900, and the resolurion to this effect is contained in the 
notice convening the extraordinary general meeting. The 
directors retiring this year are Mr. C. 8. Drammond and Mr. 
J. V. Kitchener, who are eligible for re-election. Messrs. Bourner, 
Bullock, and Co., the auditors, also retire, and offer themselves for 
re-election, 
BaLANCI-SREEr. 


Dr. Liabilities. 
Share capital: 20,000 5 per cent. cumulative £ s.d. 
preference shares of £10 each, fully paid, 

£200,000 ; 20,000 ordinary shares of £10 each, 

fully paid, £200,000 ... ............ F 400, 000 
44 per cent. debenture stock (authorised, £200,000) 

issued —— 33 8 2. 125, 000 
Temporary loans: Lloyds Bank, Limited, £30,000 ; 

British Eleetrio Traction Company, Limited, 

“/ ²˙ PN 33,000 0 0 
Sundry oredi tore. . . mbes ,092 5 10 
Depreciation fund... Leere - 0 0 
Profit and lose account: balance carried forward 

ab Deo. 31, 1899, £866. 95, 7d; net profit for the 

year 1900, £13,839. 6s 2d.; deduct preference 

dividends paid: to Aug. 15, 1900, £6 250 8,455 15 9 

£591,648 1 7 

Cr. Assets. 

Construction of the permanent way and electrical £ s.d. 
equipmeno of the extension tramways and light 

railways, parliamentary powers, and preliminary 

expenditure: as last balance - sheet, 

5 085. 18e. 9d. ; expenditure during 1900, 

£88,535. 4e. 8d. ....................................—...... 363,621 3 5 
Debentures of the North Staffordshire Tramways 

Company, Limited : 734 first mortgage bonds of 

£100 each, £73 400; 301 second mortgage bonds 

of £100 each, £30 100 ....................... ....... -... 108,500 0 0 
Shares of the North Staffordshire Tramways Com- 

pany, Limited: 1.933 £10 preference shares at 

per, £19,330; 11,542 £6 ordinary shares at 

£5. 10s. per share, £63,481................ 3 . 22,811 0 Q 
Depoeits—Consols lodged with the Paymaster. 

eneral, аб 0080.............. ....................—. 2 6,221 0 0 
National war loan bonda...... F = 591 0 0 
Stores and material о... а 6,979 0 9 
Sundry debtors: the North Staffordshire Tram- 

ways Company, Limited, £22,252, 19s, 10d. ; 

other accounts, £1,947. 198. 11d. . . . 2420019 9 
Cash at bankers and in hand. ee 3,723 17 8 

£591,648 1 7 

Dr. Prorit AND Loss ACCOUNT. £ в. d. 
Power and running expenses ——— ЮТУ —. 24,933 17 4 
Repairs and maintenance ............................ - 4,164 11 8 
Administration and general expenses .................. 4,707 16 11 

33,866 65 11 
North Staffordshire Tramways Company, Limited, 

amounb payable under working agreement ...... 11,425 0 0 
Interest on loans and discounts on debenture 

inetalments, £1 999. 4s. 51. ; debenture interest, 

£3 021. 8e. Ie. 55 Жалын 5,020 12 6 
Balance carried to balanve-sheet .......... -e-.--« 13.839 6 2 

£64,151 4 7 

Cr. £ ad, 
Ad ца 8 een cone «9 0400 » ^« оси оше EO oa 3 1 8 
A v pte Oan о 0-9 9 (9 з оо 949 9 05 OG 0-09 OR ee осн осн ооо 0 
Sundry reosipts.......... ————— — 709 17 11 

64351 8 7 
Dividends on shares and interest on debentures of 
the North Staffordshire Tramways Company, 
Limi ———— — € M sects R és 9,799 16 0 
£64,151 4 7 


OXFORD ELECTRIC. 


The annual report for the year ended Dec. 31 last states that 
the revenue account shows a profit (including £73. 10s. brought 
forward from laeb year) of £6,125. 3s. 8d. After providing 
£1,965. 102. lid. for debenture and other interest, and writing off 
£254. 0e. 11d. ies ped 9 5 N rae the avail. 
able- neb prote : 7 e & „ W rectors pose: 
to appnepriase as follows: in payment of a dividend ab Me rats 


of 5 per cent. per annum on the altare capital, 49,500, and in 
adding £250 to the reserve and the renewal of b account, 


unfavourably on the cost of 
the reduction in the price of electricity from 7d. to 6d. 
per Board of Trade unit, which took effect from Dec. 25, 1899, 
the revenue from the sale of the current shows an increase of £336. 


plant has been maintained in thoroughly efficient order. pro- 
vide for the cost of new plant to meet the growing demands, and 
other capital expenditure which may bo expected during thé 
кч! year, the directors propose issuing 2,500 shares at par. 

retiring directors are Sir Henry C. Mance and Mr. Alderman 
Robert Buckell, who are eligible for re-election. The editor, 
Mr. W. S, Carver, offers himself for re-election. 


WOLVERHAMPTON TRAMWAY. 


At theannual meeting of this Company, held at the London offioes 
on Monday, the Chairman (Mr. É. Garcke) stated that for the 
lines purchased by the Corporation of Wolverhampton they had 
received £22,500, The remaining lines had been handed over to 
the British Electric Traction Com y under an agreement for 
£10,020, so that they might work them with their other systems 
and relieve the ries ef the loss of working the ашу 
portions of the lines, ese two matters having been completed, 
bhere was no further need for the existence of the Company. Не 
might mention that it was believed by the directors that the 
receipte would represent £5. 10е. per share. | 

An exbrao meeting was then held for the parpose of tite’ 
winding-up of the Company and the appointment of a liquidator, 
when resolutions to this effect were adopted. 


CONTRACTS FOR ELECTRICAL SUPPLIES. 


CONTRACTS OPEN 


Zagazig (Egypt).—Tbhe Local Commission will receive tenders 
for the electric lighting of the town up to April 15. 

Piatra Neamtz (Roumania).—The Municipality invite tenders 
for the electric lighting of the town for 30 years. Tenders by 

Sunderland.—The Corporation invite tenders for indiarubber- 
covered cables, etc. Tenders by March 29. Details in our 
advertisement columns, 

Ploesti (Roumania).—The Municipality invite tenders for the 
laying down and working of electric tramways for 30 years. The. 
provisional deposit is £2,000. Tenders by April 3. 

Kirkcaldy.—The Corporation invite tenders for engines and 
dynamos, storage battery, and overhead travelling crane. Tenders 
by April 15. Details in our advertisement columns. 

Hornsey.—The Urban District Council invite tenders for the 
supply and erection of various plant for electricity works. Full 
details in our advertisement columns. Tenders by April 11. 

Colwyn Bay.—The Urban District Council invite tenders for the 
supply of one 120-kw. steam dynamo and switchboard extensions, 
Tenders by March 22. Details in our advertisement columns. 


Leith.—The Town Council invite tenders for the supply, 
delivery, and erection of a 350-kw. steam dynamo, suitable for 
either private or traction supply. Details/ in our advertisement 
columns. 

Shipley.—The Urban District Council invite tenders for the 
supply of house berminal boxes and switch , motors, wiring 
instellations, &c. "Tenders by March 19. teils in our adver- 
tisement columns. 

Cheltenham. —Tenders are invited for the electric lighting of 
St. John’s Church, Cheltenham. Specifications, өбо., can be 
from Mr. Weaver, Carlton-place, Hewlebtt-street, Cheltenham. 
Tenders by March 25. 

Greenock.—Tonders are invited for electric wiring and fitting 
up the free library, Wallace-square. Specification, etc., may be 
obtained from Mr. W. M. Nelson, burgh electrical engineer, 
Hunter-place. Tenders by March 18. 

Falham.—The 58 i Council invite tenders for wiring the 
Central Library, 592, Fulham - road, S. W. Specifications, ebo., 
may be seen on application to the librarian, Mr. F. T. Barrett, ab 
the Central Library. Tenders by March 20, 

BDarwen.—The Corporation invite tenders for the supply aad 
delivery of feeder cables, pillars, and overhead electrical equip- 


ment in connection with the electric tramways. Tend b 
March 25. Details in our advertisement кшш TON 


THE EVECTRICAL ENGINEER, MARCH 15, 1901. 880 


Oardifi —The Corporation invite tenders for steam-pipes, 
exhaust pipes, injection and overflow pipes, feed pipes, drain 
pipes, engine-house flooring, and switchboard 1 gallery and central 
service gangway. Tenders by March 18. De in our advertise 
ment columns, 

Dundee.—The Town Council invite tenders for the supply and 
delivery of about 1,540 tons of steel girder rails and 60 tons of 
fishplates. pecification, eto., on application to Mr. Wm. 
Mackison, C.E., Municipal Offices, 91, Commercial-street. Dundee. 
Tenders by March 28. 

Welverhampton.—The Tramways Committee invite tenders 
for the complete overhead equipment of abou» five miles of tram. 
ia гоню, and the supplying and laying of feeders, conduits, and 

h pillars for the same. Tenders by March 22. Details in 
eur advertisement columns. 

‘Bilbao (Spain).—Tenders are invited for the electrio lighting 
of the new prison. The installation must provide for 1,000 
5:с.р. lamps. Particulars may bo seen at this office. Tenders 
are to be addressed to the Office of Civil Construction, Plaza de 
Бап Lorenzo, 2, Cajo, Bilbao. 

Burnliey.—The Corporation invite tenders for the supply and 
delivery of steel rails, fishplates, soleplates, tiebars, and bolts and 
nuts required in the construction of about seven miles of double 
tramway track. Specification, etc., may be obtained at the office 
of the Boreugh Surveyor. Tenders by 26th inst. 


Burnley.—The Tramways Committee invite tenders for the 


supply of the necessary materials for the overhead equipment in: 


connection with the trunk line. Specification, etc., may be 
obtained from Mr. R. Birkett, borough electrical engineer, 
Aqueduct-street, Burnley. Tenders by March 23. 


.—The Corporation invite tenders for the supply, delivery. 
Кк нуы {а d 


of (Section 5) water-tube boilers, stokers, etc. ; (6) 
condenser and pumps; (7) accumulators, etc.; (8) balancers and 
beosters. 8 cation, etc., may be obtained from Mr. Arthur J. 
Fuller, burgh electrical engineer, Electricity Works, Ayr. 
Tenders by March 20. 


Weiverhampton.—The Tramwsys Committee invite tenders for 


(A) the complete overhead equipment of about five miles of tram - 
way route; (B) the supply an 
switch pillars 


ог the same. Specification, edc., may be obtained 
mpon. application bo Mr. C. E. C. Shawfield, borough electrical ! 
engineer, Commercial-road, Wolverhampton. Tenders by 23rd 


Colne Ganos.).—Tenders are invited for the excavator, mason, | 


carpenter, joiner, slater, plasterer, plumber 
and ironfounder's work in connection with the pro 


| Hghting station and chimney at Phillipe-lane, within the borough. | 


peeificabions, etc., may be obtained at the office of Mr. T. Н. 
DT borough surveyor, Town Hall, Colne. Tenders by 


Christiana (Norway).—The Government Railways Department ' 
are inviting tenders for 12,000 kilos of 4mm. galvanised iron wire, 
4, 500 kilos of 24mm. copper wire, and 5,000 insulators complete. | 


Conditions may be obtained from the Telegraph Inspector at 
Sdenersgade 8, III, and tenders inscribed ‘‘Telegraf-og Telefon- 
ma " addressed to Jernbanetorvet 8—9, both at Christiana. 


Tenders by March 20. 


Warringten.—The Corporation invite tenders for (Section 1) 


supply, delivery, and laying of steel rails, paving, etc., forming 

way ; (2) supply, delivery, and erection of steel poles, 
а wire, insulaters, etc., forming a complete over- 
head equipment; (3) electric tramcars. Specifications, eto., can 
he obtained ab the offices of Mesers. Preece and Cardew, 13, Queen 


Anne’s-gate, Westminster, S. W. Tenders by March 27. 


West Ham.—The Town Council invite tenders for the supply of 
Q) high and low tension paper-insulated cables, boxes, etc.; (2) 
ble-pole house cut-out boxes; (3) recording wattmeters ; (4) 
transformers and transformer tanks; (5) house wire and wirin 
accessories ; (6) engine-room stores. Partioulare may be obtain 
at the Borough Electrical Engineer's Office, Central Electricity 
Station, Abbey Mills, West Ham. Tenders by March 22. 


Manchester. The Electricity Committee invite tenders for the 
supply, delivery, and erection at the Bloom-street generating 
— Д of (a) switchboard for connecting four 1,800-kw. generators 
to the lighting and traction systems ; (b) four continuous current 
motors for driving mechanical stokers and economisers. Specifica- 
tions, ebo., may be obtained on application to Mr. F. E. Hughes, 
seora, Electricity Department, Town Hall. Tenders by 

Q5. 

Newport (Mon.)—The Corporation invite tenders for the supply 
and erection of: (Section 4) constructional steelwork, bunkers, 
etc. ; (5) steel flue; (6) coal and ash conveyor; (8) overhead 
travelling crane; (9) steam-boilers; (10) mechanical stokers ; 
(11) fuel econamiser ; (12) water-storage tanks; (13) compound 
condensing vertical engines (14) electric generators ; (15) con- 
densing plant with cooling towers; (16) feed pumpe. iflca- 
tions, өбс., may be obtained from Mr. H. F. Parshall, 8, Princes- 
street, Bank, London, E.C. Tenders by March 25. 


London, W.C.— The British Electric Traction Company, Limited, 
on behalf of the Gravesend and Northíleet Electric Tramways 
Company, invite tenders for the construction of new tramways in 
Gravesend and Northfleet, and the reconstruction of the existing 
tramways in Gravesend ; for the supply and construction of the 
necessary.electrical equipment for working the overhead system. 
Copies of the specifications and schedules can be obtained on E 
ment of £10, returnable upon receipt of a bone fide tender, 


accepted : 


| curved and other rails, made of their s 


laying of feeders, conduite, and 


'Mr. Cbarles Dade, Donington House, Norfolk-street, 


the secre 
Strand, таа W.C. Tenders by 25th inst. 


RESULTS OF TENDERS. 
Salford.—The tender of W. H. Bailey and Co., Limited, for 


providing Jackson's electrically-driven motors with double reduc- 
tion gearing аб an extra cost of £1,972 has been accepted. 


Ayr.—The following tenders for the car station bave been 
D. J. Meikle, Main-street, carpenter and joiner - work, 
£308. 13e.; Wm. Wateon, 18, Mill-street, excavator, mason, ава 
brickwork, £1,415. 8s. 

Brighton.—The Electric Lighting Committee have accepted. the 
tender ot the Brockie Pell Arc Lamp, Limited, at £1,753. 7s. 6d., 
for the supply of 115 double-carbon arc lamps aad fixing 107 of 
such lamps on etandards erected by the Corporation. 

Islington.—The Electric Lighting Committee have accepted 
the tender of Messrs. J. Grover and Son, Wilton Works, New 
North road, at 25.782, for the erection of a water tower, tanks, 
and sundry additions ab the electric lighting station. 

London. —The London School Board have received the followin 
seen for wiring, etc., for electric lighting at Offord. 

ool : 


G. Weston and Co. 2 seess... 2870 0 0 
Drake and Согһаюа ............................- ..... «6..6... . 365 5 0 
Peto and Radford, Limited .................... ............... h 1 ^ 


Comyn Ching and Co.* 
* Recommended for acceptance. 

Sheffüield.—The contract has been given to Hadfleld's Steel 
Foundry Company to provide the necessary te, croesing blocks, 
mano ‘steel, аф 
the Poet Office corner, in the Haymarket, for tho sum of £1/190. 
The following tenders have been accepted for the construction of 
25 new cars: G. F. Milnes and Co., donble deek oar bodies, 
£253. 10s. per саг; the Brill Track Company, tracks, £58. ‘lls. 
per truck; the British Tbhomeon - Houston Company, G-E. 58 

ouble-motor equipments, at £830 each. The tender of:the Leeds 
Steel Company for the supply of rails and fiehplaves, ab a sum of 
£24 156 is to be accepted. subject to their agreeing to a bendipg 
test to be defined by the city surveyor. 
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BUSINESS NOTES. 


TRACTION. 


Middiesbrough.—On Monday a commencement was. made with 
the tramways extension. 

Ramsgate.—The Isle of Thanet Railway Company hope to star 
the servioe of electric tramways at Easter. 

Southampton.—Mr. G. B. Carnon has resigned his position 
under the Corporation of tramways manager. 

Kinver —The tramway from Stourbridge to Kinver is. now com- 
plete and awaiting inspection by the Board of Trade. 

Warrington.—The Corporation have decided to present a 
petition against the South Lancashire Tramwaye Bill. 

Wigan. —The question of providing workmen’s cars on the new 
electric tramways is occupying the attention of the committee. 

Leyten.—The Urban District Council will oppose the City 
and North-East Suburban Electric Railway and Nerth East 
London Railway Bille. 

Paisley. — The Town Council on Tuesday confirmed their resolu- 
tion to present a memorial in Parliament against the Paisley and 
District Tramways Bill. 

Private Bills.—In the House of Commons on Monday the 
Bexley Tramways and the South Yorkshire Electric Power Bills 
were read a second time. 

Blackburn. —The question of proceeding with the construction 
of the Audley tramways will be brought before the Tramways 
Committee at an early dabe. 

Scarborengh.—The Town Council have rejected the offer of the 
electric tramway company to band over ite Bill to the Corporation 
on payment of the expenses to date. 

Perth.—The resident electrical 1 т has been requested to 
report upon the Corporation's offer of £20,000 for the purchase of 
the tramway company’s undertaking. 

Cleater Moor.—The Urban District Council have resolved to 
oppose the West Cumberland Tramways Bill. A ratepayers’ 
meeting has confirmed the Council’s decision. 

Liverpoel.—The Tramways Committee has decided to atop the 
sale of scholars’ tickets in consequence of their determination not 
to grant favours to any class or section of classes. 

Manchester —À consequence of the Liverpool accident will be 
the formation of a special sub committee to consider the question 
of the removal of overbead wires in Manchester. 

Preposed Electric Ferry.—The latest project for 3 
the means of communication between the parishes on the banks 
the Medway below Aylesford is an electric ferry. 

Farnworth —The Urban District Council have instructed Mesere. 
Lacey, Clirehugh, and Sillar to prepare specifications for their 
tramway extensions, which consists of about five miles. 

Darlington.— The Town Council have approved the resolution 
of the General Parposes Committee, recommending the Corporation 
е the purchase of the tramway company’s undertaking 
or 47, 
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Middleton.—At the monthly meeting of the Town Council it 
was stated that the arrangemente with the British Electric 
Traction Company with regard to the laying of tramrails were 


now complebe. 


. Myde.—The Corporation have refused to allow the tramway 
company to open up the foobpaths for the purpose of repairing the 


` cables until a satisfactory settlement of the question in dispute 


has been come to. 
Hoole,—At the monthly meeting of the Urban District Council 


on Monday, general regret was expressed at the action of the 


Chester Corporation in withdrawing the scheme for extending the 
tramways bo Hoole. 

Aberdeen.—Aba recent meeting of the Tramways Committee 
the Convener submitted a proposal for supplying a service of late 


cars on the different routes, but consideration of the matter was 
deferred until May 1. 


Belgium.—The much-talked-of project for an electric railway 
between Brussels and Antwerp is still to the fore. А commission, 
po with complete plana by the Department of the Interior, 

now examining the ground. 

Wandsworth. —The Borough Council have resolved to present 
а pebition во the London County Council (Tramway and Street 

idenings) Bill, and have confirmed their decision to oppose the 
London United Tramways Bill. | 

бошогва1.—ТҺе District Council have agreed to accept Mr. 
Stephen Sellon to negotiate for the purchase of the Gomersal 
portion of the Dewsbury, Batley, and Birstall Tramway Company's 
undertaking by the British Electric Traction Company. 

Жоц. ТЬе Watch Committee have decided to purchase india- 
rubber gloves for the use of the police on point duty, so that the 
may handle without fear of injury any telephone or telegrap 
wires that may fall across the electric tram trolley wires. 


Portsiade.—The Urban District Council have appointed 
delegates to confer with representatives from Shoreham. Rin ston, 
and Southwick on he proposal of the Shoreham and Hove Tram- 
way Company бо introduce electric trams into these districte. 

Mornsey.—The District Council have approved the engineer's 

ou that clauses should be preseed upon the promoters of 
the Charing Cross and Hampstead Railway Bill for the protection 
of the districb regarding various matters, including vibration. 

Halfax.—On the question of the tramway extensions coming 
before the montbly meeting of the Town Council, а motion that 
the recommendation of the committee, that thé line to Wheatle 
be laid as early as possible, should be referred bäck, was defeated. 

Southport. —The agreement between the Corporation and the 
barriers ri for the reconstruction and electrical equipment 
of the bridge-road and Roe lane routes has been sealed. Work 


yn soon be commeneed, the Cambridge-road route being altered 


Hampstead and Charing Cross Railway.—The p eed оз 

Committee has iseued a memorandum setting forth the objections 

to the route at present proposed for the extension to Golder’s- 

green, and indicating an alternative route free from such objec- 
ons. 

Walker.—The District Council have rescinded their resolution 
5 the Tyneside Tramways and Tramroads Bill on the 
ground that the Newcastle scheme would come into the heart of 
the town and the other company only to the outskirte of the 


Blackpool. —The Town Council have approved the decision of 
the committee to increase the tramway manager’s salary by £100. 
From Whit-week to the end of the season the tram fare will be 
2d. from Victoria Pier, to or from Cocker-street, or 3d. for the 
whole jeurnoy to the Gynn. 


Coventry.—On the question of the steps which had been taken 
to prevent any accideot from falling electric wires coming before 
the City Council en Tuesday, ib was stated that the Telephone 
Company had applied for a great additional number of their wires 
to be laid underground in the town. 


Batley.—The Tramways Committee recommend that the engi- 
neers be instructed to prepare estimates of the cost of laying and 
equipping the tramways authorised by the Tramway Order, 1900 
and Баб the town clerk be authorised to apply for sanetion to 
borrow the amount of such estimate. 

London United Tramways.—The directors recommend a final 
dividend on the ordinary shares ab the rate of 10 per cent. 
annum for the half-year ending Dec. 31 last tbe interim dividend 
to June 30 having been at thesame rate, "The reserve funds will 
be increased from £36,190 to £39,467. 

Dundee.— Mr. A. P. Trotter. of the Board of Trade, conducted 
the official inspection on Wednesday week of the electric equip- 
ment of the new east end route and of the Perth-road extension 
of the Corporation tramways. Some time ago Colonel Dunop 
examined the permanent way and found everything satisfactory. 

Berlin Underground Railway.—The Berlin Press 
states that the Traffic Committee of the Corporation have decided 
that the city shall undertake the construction of the proposed 


underground railway acco-ding to ite own plans. The north to 
sonth line the plans for which are being drawn up, is to be laid 
b. 


Preposed Publio Motorcar Serviee.—A movement is on foot 
to run а service of light motorears between Streatham, Upper 
Tooting, and Clapham Junction, vid Tooting Beo and Trinity- 
roads. The care would complete the distance in 25 minutes, carry- 
ing from 10 to 12 persons eack. 
suggested. 


A apeed of 14 miles an hour is 
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ee си the end of the present financial year the 
electric trams be running to Compton. A ratepayers’ poll is 
to be taken on the question of the Sunday trams. The Tramways 
Committee have reduced the hours of their employés from 621 to 
58 per week. 

Watford. —On the undertaking of the promoters that the Tram- 
ways Bill will not be considered in committee by the first House 
unless and until terms are arranged between the District Council 
and the promoters to the satisfaction of the Council, the latber 
have withdrawn their opposition and given their unconditional 
consen? бо the Bill. 

Barrow.—It is stated that the British Electric Traction Com- 
pany have asked for a 28 years’ lease of the tramways, and have 
promised to spend about £65,000 in converting the system to 
electric traction. At the Town Council meeting on Monday no 
definite decision was arrived at, but as we go to press we learn 
that the Corporation have accepted these terms. 

Imperial Tramways Co.—The accounte of this Company for 
the year ending Dec. 31, 1900, will enable the directors to recom- 
mend a final dividend for the half-year on the ordinary shares ab 
the rate of 8j per cent. per annum, making with the interim 
dividend pald to June 80, 8 per cent. for the whole year. The 
reserve fund is to be increased from £69,203 to £72,789. 

Leigh.—The town clerk has been instructed to take steps to 
watch the South Lancashire Tramways Bill through Parliament, 
with the view of opposing the authorisation of the additional lines 
proposed to be laid within the borough. Plans, sections, and 
estimates for the laying within the borough of the tramways already 


decided upon are being prepared by the borough surveyor. 


Whitehaven.—The Town Council have passed a resolution in 
favour of lodging a watching petition in the matter of the West 
Cumberland Electric Tramway Bill. One of the principal objec- 
tions is that with regard to the purchase clause, which in ite 
present form is quite prohibitive, aud would make the ultimate 
acquirement of the tramways by the local authorities practically 
impossible. ; 

Brompton and Piccadilly Railway.—In compliance with the 


decision of the Standing Orders Committee of the House of Lords, 


the company have withdrawn from their Bill the whole of the 


roposed extensions with the exception of about six furlo 
between Р 


iccadillyand Bloomsbury-equare. Tho estimated expendi- 

ture by the company on extensions is thus reduced from £1,569,689 
to £334,944. 

Thormaby.—At the monthly meeting of the Corporation the 

tramway company was instructed to consider how the efficiency of 

the guard wires on the overhead system might be increased so as 


to ensure public eafety as far as possible from falling telephone 
wires. The Imperial Tramways Company wrote refusing to enter- 
tain the claim of the Corporation to participate in the alleged 


surplus profits of the company. 


Cambridge.—Ab the half-yearly meeting of the Streep Tramways 
Company it was stated that the whole question of the introduction 
of electric traction hung upon the question of electrical disturb- 
ance. The directors did not consider it advisable. in the face of 
difficulties of that kind arising, to at once proceed with the ques- 
tion of electrical traction in Cambridge, but to await the result of 
the Board of Trade enquiry into this matter in the case of the 
London United Tramways pany. 

Cardift.—At the meeting of the Tramways Committee on 
Friday last the Borough Engineer presented a report on the con- 
struction of the tramways, in which be expressed himself as 
perfectly satisfied with the progress made. In all, 15 miles of 
single track and eight miles of double track have to be con- 
structed А sub-committee to continue the discussion with Mr. 
Glenn, of the tramway company, with reference bo the preparing of 
the existing track for electric traction, waa appointed. 

Manchester and Liverpool Electric Railway.—The total 
number of opposing petitions which have been deposited against 
this Bill is 15. The petitioners include the Liverpool and Salford 
Corporations, Manchester Ship Canal Company, London and 
North-Western Railway, Cheshire Lines Committee, Lancashire 
and Yorkshire Railway, Great Central and Wigan Junction 
Railways, and the Eccles Corporation. The time for presenting 
such petitions in the House of Lords has now expired. 


Wolverhampton.—At the Town Council meeting on Monday it 
was stated that the Corporation were prepared to purchase the 
tramway lines to Bilston and Willenhall from the District 
Councils,.to lay down new lines for electric cars similar to those 
which would be made in Wolverhampton, and provide a good 
service of cars ab cheaper fares, bub that Bilston and Willenhall 
had decided not to purchase the lines in their districte, and they 
thus deliberately cut themeelves off from Wolverhampton. 


Merthyr Tydvil.— Trial trips have been made on sections of the 
electric tramways which have been constructed by the British 
Electric Traction Company. The new lines connecting Merthyr 
with Dowlais and Cefn will serve localities immediately occupied 
by a population of 50,000 people. The company, who have adopted 
the overhead trolley system, propose at the outeet bo роб on 13 
сагв, each accommodating 24 passengers, and to establish a five or 
seven minutes’ service. Colonel Dewitt made an inspection of the 
lines on behalf of the Board of Trade on Tuesday. 

Folkestone. — The Board of Trade enquiry into the application 
of the Corporation to apply for & tramways provisional order is 
announced for to-day. The Town Council have reselved that 
tramway No. 3 in the draft order be withdrawn on the under- 
standing that powers shall be sought in the next session of 
Parliament to construct tramways along Guildhall-sbreeb and 
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Broadmead-road to Cheriton-road, and also subject to the West 
Ward Tramways Committee and Lord Radnor supporting the 
present application of the Corporation as amended. 

Sarbiton.—In his annual report to the Urban District Council, 
the surveyor says that, acting on the Council’s instructions, he 
prepared plans, sections, and obher particulars for а 4ft. 8jin. 
gauge tramway at Brighton-road and other streets, in all four 
miles odd in length, and estimated bo cost £33,977, exclusive of 
power station and plant. He concludes: ''The whole of this 
work necessitated a considerable amount of time and attention 
‚ . . and it was somewhat unfortunate that the application for 
the provisional order was refused in consequence of a very slight 
informality.” | 

Glasgow.—In connection with the proposed introduction of an 
improved seab fer the tops of the tramcars, it was stated at the 
monthly meeting of the Corporation that the Tramways Com- 
mittee were eying seats of various kinds on the new cars, and 


. Mansfield. —The Town Council are каш against the 
Derbyshire and Nottinghamshire Electric Powe Bill. 

Luton Bute Hospital — Tho Management Committee are 
discussing the advisability of an electric light inatallation. 

Leith. —Tho question of electric ligh of quays is engaging 
the avtention of the Works oda n Of dhe Docks Commiseion. 

Sleaford.—The Urban District Council are about to take over 
Фе electric lighting provisioual order from the syndicate holding 


the same. 

Keighley.—The Town Council have decided bo petition ым 
the Electric Power (Yorkshire) апа the South Yorkshire ectric 
Power Bills. 

Neweastie-ander-Lyme.—The Town Council have instructed 
Messrs. Lacey, Clirehugh. and Sillar to prepare a report on the 
electric lighting of their district. 

Burnley.—The Guardians kave decided to inform the Local 
Government Board that they would be able to produce the electric 


were ready to hear в tions, If any inventor in the West of 
Sootland or any other place could асе Шеш a sead than | light cheaper than they could buy it. 
It was further Mexborough.—The Urban District Council's application fer 


they had yet seen, they were open to consider ib, 
stated that the first 8 of the electric tramways, especially 
that leading towards the exhibition, would be open and in operation 
by the end of next month. 

„Tube Vibration.—The Board of Trade enquiry into the 
question of damage to pro чик ы to be due to this cause is 
to be reopened next wee The fullest investigation is to be 
made, and additional witnesses will be called. 'The committee's 
course of procedure necessitates the postponement of the sittings 
of the Joint Committee of both Houses of Parliament to consider 
the London Electric Railway Bills to an indefinite date. Speaking 
in the House of Commons a few days back, Mr. J. W. Lowther 
said the probability was that none of the 14 Bills dealing with 
underground electric lines in London would be proceeded with 
this session. 

Werkington.—The three most important conditions which the 
Electricity Committee recommend should be inserted in the West 
Cumberland Tramways Bill are: (1) that the Corporation shall have 
absolute righb to put down trams in the borough ; (2) shall have 
running powers over all lines laid down by the company in the 
borough ; and (3) that the Corporation shall supply electric energy 
to the company for all purposes of working within the borough, 
and that no generating stations of the company be within three 
miles of the borough boundary for the time being, and that the 
company do nob supply or sell any electricity for light or power 
within the borough. 

Bradford.—An agreement has been come to between the Cor- 
poration and the Bradford and Shelf Tramway N foe the 
withdrawal of the opposition of that company to the Bill now 
before Parliament in regard to the extension of the Corporation 
tramway system. In connection with the Corporation tramways, 
dhe accounts for the year ended March 31, 1900, show on trading 
lines a profit of £1,349 on the Bolton-road section, but against this 
is ch interest on loans and sinking fund, turning it intoa net 
loss of £177. For the Great Horton section there is a profib of 
£3,469, against which is charged interest on loans and sinking 
fund, leaving a neb profit of £495. 

Oentral London Railway-—QO ving to the breakdown of the 
brake gear on one of the trains at the Poso Office Station on 
Monday, a temporary block in the traffic occurred. The company 
are appealing to the Divisional Courb on & special case from the 
decision of Mr. Rose, ab the Weet London Police Court, imposing 
fines amounting to £25 and costs for smoke nuisance at their 
station in Wood-lane. The ground of appeal is that the company’s 
8 Act exempts them from all prosecations for nuisance which 

may commit ab their generating station, unless ib can be 
ed that they have been guilty of negligence. The proceed- 
fags reported in a recent issue, were taken ab the instance of the 
Hammersmith Borough Council. | 
. Sheffield.—A recreation club for the tramway employés is to be 
provided. The work on the Broomhill section of tramways is 
rapidly nearing completion, and probably cars will be running as 
far as Manchester-road within s few days. Numerous tests of 
the guard wires in various parts of the city have been made, which 
show that they are efficiently connected to the rails, so that in the 
event of a telephone or telegraph wire dropping and making con- 
nection between the guard wire and trolley wire the current will 
be put directly to the rails through the guard wire, and cause the 
circuit breakers to immediately act and cub off the current ab the 
power station. These tests have been repeated in the presence of 
the Board of Trade, Post Office, and Telephone Company's officials, 
and have been quite satisfactory. Ab the half-yearly meeting of 
the Sheffield United Gaslight Company on Monday the Chairman 
referred to the question of electrolysis of gas - mains by electric 
tramways, He stated that the directors were trying to obtain the 
insertion of a clause in the Corporation's Bill providing for com- 
pensation in this event. 


sanction to borrow £18,000 for an electric lighting installation and 
refuse destructor has been acceded to. 

Share Market.—Eleotric shares kept steady and without much 
change during the week. County Electric and Citys hardened 
bo 8; Dublin Trams were dealt in at 13. 

, Bristol. —Six small motor switchboards have been ordered for 
the Avonbank works. The continuous-current main is to be 
extended to Dighton · street and John-streeb. 

Acton.—The electric lighting is still delayed owing to the 
Council not having been able to obtain a site for the works, but 
A hope soon to solve the difficulty and to proceed with the 
works. Г 


Hammersmith. —The en ineer is preparing the necessary plana 
for an application to be mide: to the Board of Trade for sanction 
Tred the capacity of the sub-stations from 75 kw. to 
w. О | "P 

Morecambe.—The Urban District Council have confirmed the 
appointment of Mr. Richard Pape of Hull, as electrical engineer 
ч a salary of £200 per annum. There were over 70 applicants for 
the post. E 

Hornsey. —Tho District Council have decided to send to the 
Local Government Board a strongly -worded de oen for à decision 
ТТА о their application for sanction to borrow ,000 for electric 


ting. | 
Direct Spanish Telegraph Co.—The directors have decided 
to pay a dividend at the rate of 4 per cent., tex free, on 
the ordinary shares for the half-yea: ended December 31, payable 


on April 1. 

Morley.—The estimates of p extension of -eleotricity 
cables have been approved by the Town Council, and application 
is to be made for sanction to borrow the sum of £7,050 to carry 
out the works. 

Clayton. —The ae charge for electricity under the 
electric lighting order will be 7d. per unit. The Council are 
urging the National Telephone Company to establish a central call 
office ab Clayton. 

Keswick.—The Urban District Council Have accepted the 
electric light company’s offer to erect 20 lamps and to ров 
standards, energy, maintenance, etc., for the sum of per 
1,000 hours per lamp 

Whitby.—The appointment of clerk of the works of the electric 

lighting station has left in the hands of the Electric Lighting 
Committee, who are to be guided by the suggestions of the 
engineer, Mr. Preece. 
‚ Dewsbury.—Formerly the Corporation supplied the theatre 
with electricity. After that the theatre oompany ра down a 
plant of their own, bub negotiations have been opened again for a 
supply from the Corporation. 

Seaford.—A committee has been appointed to confer with the 
Eastbourne Town Council in connection with the establishment of 
а municipal telephone exchange, The Eastbourne parliamentary 
division included the Seaford urban district. 

Arbreath.—The Electric Lighting Committee have decided to 
recommend to the Corporation that Messrs. Matthew, Buchan, 
and Hogarth should be appointed the Corporation’s engineers bo 
carry out the installation of electric light in the burgh. 

Winding-Up.—The following final meetings are announced in 
the Gazette: the Crowdus Accumulator Syndicate, Limited, 
April 15; the “ Perfect" Arc Lamp and. Accessories Company, 
нер, April 18; St. Stepbens Electrical Syndicate, Limited, 

P . 

Belton. The electricity fund revenue account of the Corpora- 
tion for the last year shows an income of £32,830 and an expendi- 
ture of £15,068, giving a trade profib of £17,762, against which 
is charged interest on and s g fund of £12,988, leaving a 
neb profit of £4,774. ! 

Sudbury.—At Tuesday's meeting of the Town Council the 


LIGHTING AND GENERAL, 


Fareham.—Sanction has been obtained to a loan of £460 for 
electric lighting. 

Montrose.—The Harbour Board have decided not to change 
qheir present system of lighting. 

Wigan.—4Another instalment of £20,000 is being raised in con- 


motion that the Local Government Board be immediately informed 
thab the Council proposed to withdraw their application for a loan 
of £20,880 for electrio lighting works and construction of a refuse 
destructor was carried unopposed. 

Loan Commissioners haviug 


Bedford.—The Publio Works 
informed the Town Council that b are nob able to entertain 


nection with the electric undertaking. 
Stafford.—The Council have resolved to lay electric cables along 
St. Patrick-street аб a cost of £98. 168. 


any application for a loan for electric lighting p the terms 
already with the Prudential Ашыга Compand are o 
be carried out as soon as bt o5 
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The Iustitution J —Parte 147 aud 148 of the Journal 
of the Institution of Electrical Engineers edited by Mr. W. С. 
McMillan, the seoretery, are now ready. They contain the report 
of the proceedings of the joint meeting in Paris, and a number of 
other papers, with tbe discussions thereon. 

‘Grewe.—The borough electrical engineer's last monthly report 
абабее that 72 consumers are connected with the maine, repre- 
senting about 4,000 8-c.p. lamps. The number of units sold 
registered by meter was 6,581. The maximum load reached at 
the works on Jan. 26 was 95 kw., and the supply bad been main- 
tained vontinnous}y. | 

Nuneaton. —The surveyor (Mr. J. S. Pickering) in his lest report 
on work exeanted in connection with the electric lighting station, 
says the work is making good progress. The conbracod for the new 
chimney shaft is proceeding satisfactorily. Tbeasahafbis now about 
15fb.-ia height. А new maia about 140 yards jn length has been 
laid in Saymour-road. | 

Penge.—The Urban District Council have decided to engage an 
expert to advise them in their negotiations with the Lewisham 
Electric Supply Company, Limited. Ib appears that they have 
obtained terms from the company, who propose to charge 
8d. per unit for public lighting in the streets, 34d. for public 
lighting, and 44d. for private consumers. ` 

Leioester.—The accounts of the electric 
for the half. year ending Dec. 31 last show, 
on capital and £1,068 3s. Id. on account of sinking fand, a profit 
of £1,287. 5s. 8d. The profit for the half-year ended June 80 last, 
as reported to the Council on Sept. 25 last, was £862. 5s. 4d., 
making a боба! profit for the year of £1,649. 11s. 

Wireless Telegraphy. —The Admiralty have decided to establish 
wireless telegraphy stations at Dover, Portland Bill, Rame Head, 
Scilly, and other places. Sir К. Penrose Fitzgerald has given 
notice ќо аек the President of the Board of Trade in the House of 
Commons whether he can hold ont hopes that the Government will 
apply she same system without delay for life-saving purposes. 


Tunbridge Wells.—The electrical engineer bes submitted a 
report en the system of incandescent electric light in other towna. 
Reporte’ have also been received from Blaekburn, Starling, and 
Co., Limited, and from the borough surveyor, borough electrical 
engineer, and Mr. T. E. W. Mellor, late borough surveyor, upon 
the — heightening of the ehimney chafb аб the central 
ste i ; 

Swensea.—The Electric Lighting Committee last week was 
n occupied with the delay in completing the installation. 
engineers stated that wero now awaiting the erec- 

tien of the battery. Tho British Schackert Company wrote dis- 
claiming rës : for delays. and stated that much of the 
delay had been caused by the station nob being ready to receive 

Manehester.—' The annual conference of the Postal u er 
Clerks! A«aeeiation was opened on the 7th inst. A resolution 
protesting against the inadequacy of pay in the telegraph depart. 
ment, and urging upon the Postmaster.General the necessity of a 
general increase in рау, and other resolutions protesting against 
the 5 of promotion and employment of temporary labonr, 
were adopted. 

Dusham.—At the annual meetiug of the County Council on 
Wednesday, the Clerk reported that the promoters of the 
Cleveland and Durham County Electric Power Company's Bill 
had agreed to insert satisfactory clauses for protection of the 
county's interests, with respecb to the main roads under which 
ducte and cables were to be laid. It is understood tha» the 
Council will remain neutrai in the matter. 

Scotch Power Bilis.—In view of the heavy opposition to the 
Caledonian Electric Power Bill and the Clyde Valley Electrical 
Power Bill, tbe authorities of the House of Commons have conati- 
tuted the two measures as a group by themeelves for consideration 
by one of the committees of the House. The apposition to the 
former is represented by 48 and to the latter by 30 petitions. 
Neither ef the Bills will be taken before the Eaeter recess. 

Commereial Cable Co.—' The accounts for the year 1900 show 
that after transferring 150 000dol. to reserve for insurance of 
stations, apparat us, and repair steamer, and 350 000dol. to the 
general reserve fund, the profit, including $28 063dol. brought 
forward, was 2.007.730dol. Payment of debenture interest 
absorbed 720,000dol., and dividends amounting to 8 per cent. 
have been declared and paid, leaving 921 066401. to be carried 
forward. 


hting underbeking 
after payin interest 


‘Southampten.—With regard to the sanction recently reeeived 
to the borrowing of £12 000 for the purposes of electric lighting, 
the Town Council have applied to the Іова! Government: Board to 
extend the term for the repayment of the amount from 22 to 25 

„being the ‘period granted in respect of previous loans. The 
Tra Committee are to be.charged at tbe rate of £2. 2s. per 
annum each 8. 6, p. incandescent lamp on the tramways 
columns 


Dubiin.—A special meeting of the Municipal Council will be 
held to-day, when a report of the Lighting Committee will come 
up recommending the acceptance by the Municipal Council of the 
tender of Messre. J. and W. Stewart, of Belfast, for building a 
chimney shaft at the Pigeon House Fort; also giving particulars 
of the contracte already arranged and of the works in connection 
wibh m" electrico lighting scheme, for which teudere have not yeb 
been invited. 


or 


С1а706 зай боба. —A peculiar claim came before the Tunbridge 
Wells Committee recently in the sbape of a letter from 
a consumer the committee bo.nspay him the cost of a bobble 


of claret and a siphon—namely, бе. 61.—which was smashed by 
an employé of the electric light department when attending to 
the meter ab his house. In appreciation of the fact that the 
applicant was a consumer of current as well as of claret and 
the committee agreed to meet the claim. | 
Brush Electrical Bogineering Сө. The directors have decided, 
after placing £5,000 to reserve, to recommend payment 
of a dividend to the preference shareholders at the rate of 6 per 
cent, per annum for the half year ended December 31, 1900 
(making the full dividend of 6 per cent. on the preference 
for the yoar), and a dividend at the rate of 5 per cent. on the 
ordinary shares for the year. 'The sbare transfer books of the 
company will be closed until after March 27. 
Warringten.—The Corporation have taken 
plant, and completed the work undertaken by the Clayton Engi- 
nee Company, Limited, Mr. Preece having reported that, in 
view of the probable early introduction of electrical tramways, it 
was desirable that additiones should be made to the plant at the 
works. The engineers have been requested to prepare estimates 
of the cost of such additional plant, and Mr. Grimedale is 
preparing an estimate of the cost of the probable extension of 


ion of the 


Aylesbury.—The Urban District) Council have decided бо 
negotiate with companies for the execution and maintenance for а 
term of years of the works needed for the supply of electricity 
within the urban district of Aylesbury. and for the supply of eleo- 
tricity within such distriet, on the basis of the site of the electric 
lighting station being the property of the Council. A site for 
such station, which is to be P tillned in addition as a depdd wharf, 
paddock, and stables, has been selected on the banks of the Grand 
Junction Canal. 

Hamilton.—Àt the last meeting of the Town Council a report 
was submitted from the Electric Light Committee recommending 
that the report of the engineers should be approved of, and that 
the Secretary for Scotland be asked to sanetion wader the Act 
borrowing powers for £40,000. Au amendment to the effect that 
the Council should agree to the proposal to apply for borrewing 
powers, but aleo instraco the committee to proceed with the 
negotiations for the purchase of power from wholesale electric 
supply companies, was carried. 

Steck Exchange. — The Stock 5 Committee have 
appointed March 21 as a special settling day for the Electric 
and General Ioveatment Company's 19,900 6 per cend cumulative 
рсе соох shares of £5 each, fully paid, Nos. 20,101 to 40 000. 

he committee have also ordered the said securities to be quoted 
in the official list. Application has been made to.the E 9 
Committee to appeint a special settling day in and to grant a 
quotatien to the Central London Railway Company's scrip 
certificate for 4 per cent. debentare stock. 

Cleveland. —A serious accident took place at the Saltburn elec. 
tric power generating station, which reaulted in much damage 
being wrought, whilst one employé had a miraculous escape. 10 
appears that a bolt on one of the working parte of a 37 · b. h. p. ре. 
engine snapped in bwo, and the next moment the room was fall of 
flying pieces of metal. An engineer named Matson promptly turned 
off the gassupply and retreated by the door. No sooner had the latter 
closed than а piece of heavy metal etruck it with tremendous force. 
Had he been a second later he might have been killed on the spot. — 
Northern Icho. | 

Newport —Ab the Council meeting on Tuesday the Mayor said 
there had been no blunder, not even of seven farthinge, much lees 
£70,000. Mr. Parshall’s original “о! was for Є85 030, and the 
Corporation went to Parliament with a echeme for £190,000. Then 
they joined Cardiff, Swanses, and other boroughs to resist the 
inroads of the Seuth Wales Electricity Company, and Parliament 
had given them four Ie in which to provide facilities for selling 
power to the various large industrial works in the district, Thus 

. they would be able to provide power instead of steam. He believed 
thé extra £70 000 was an excessive estimate, and that all the money 
would not be needed. 

Midádlesbrough. —Mr. FranktBaker, the boreugh engineer, on 
Wedneeday, was made the recipient of two handsome presente on 
the oecasiou of his marriage The first consisted of a silver salver, 

: which had been subscribed for by the officials of the Corporation. 
Id bears the borough arms «od the following inscription : ''Presented 
ito Frank Baker, C.E., F G S., borough engineer. by the officials of 
the Corporation of Middlesbrough on the occasion of his marriage, 
Feb 7. 1901." The Town Clerk presented the same with some 
5 remarke, after which Mr. Baker made his reply. Mr. 
T. D. Cooper, the oldest member of the staff, supported by Mr. 
iB. J. Wolfenden, the-senior assistant engineer, then presented Mr. 
Baker with a fine silver cake basket from the members of his 
staff. This is also suitably inecribed, and bears Mr. Baker’s crest. 


The Aberdeen Aocident.— With regard to the accident at 
Aberdeen, in consequence of which the electric lighting was 
totally suspended for a short time on Monday, the 11th inst., for 
the first time since the starting of the works in 1894, we are 
informed thab the failure of supply wae due to the racing of a 
420.kw. seb which was still in the Bands of the contractors, who 
were then adjusting the governors preparatory to the official tesb, 
which was arranged for Wednesday. This racing caused a break 
in the steam pipe connections, which necessitated steam being 
shut off at the boilers, thereby cutting off supply. According to 
the recording instruments, the lighting of the town was affected 
for 45 minutes, and the electrical tramcars were stopped for 23 
minutes. The lighting was off thie length of time owing to the 
fact that upon starting up on the town ab nearly maximum load, 
the armature of one of the sete. was burned out, 
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Ipswich.—Tho East Suffolk County Council have decided that 
all motoroars should carry a number both in front and behind, 
and should be registered. Ап application is before а committee 
from the East Anglis Telephone Contractors, who have asked the 
Council to grant them facilities for erecting wires in East Suffolk. 
This company have purchased plant of a firm who started a 
telephone system ab Southwold and the neighbourhood. 

Nelson.—Messrs. Gibbinge and Baker have been appointed 
consulting electrical engineers, The electrical engineer’s report 
for the last month gives the qasotiny of electric current sent oub 
during the month in Board of Trade unite as 150,169, an increase 
of 1°65 per cent. over the corresponding month of lasd year. The 
Local Government Board have agreed, in response to the request 
of the Corporation, bo increase the period of loan repayment of 
£2 500 on works of electric lighting from seven to twelve years. 


Lewestoft.—The Electric Lighting Commitbee's last report 
states that on March 1 68 private consumers, representing 
3,500 c.p., had been connected with the mains. The scheme pro- 
viding for an extension of sbrect, nob private lighting, has been 
adopted by the Council. Electric lighting mains are to be laid in 
North.parade (south and east sides), Lyndhurst.road, and back 
along Corton-road, to a feeding point opposite Royal-avenue. The 
loan asked for from the Local Government Board will amount to 
£30,000, making a total of about £60,000. 

Carnarvon.— Аб the last meeting of the Gwyrfai Rural District 
Council the Chairman said that since the Board of Trade enquiry 
inbo the electric lighting scheme a letter had been received from 
Mr. Peterson, the promoter of the scheme, stating thab if the 
Council wrote to the Board of Trade promising support to the 
scheme, Mr. Peterson was, on hie part, pre to give a legal 
und ing to proceed also with the proposed light railways to 
Dinas Dinlle and Ebenezer, and the water-supply scheme of 
Cwmdwythwch. The matter was discussed, but no decision was 
arrived ab. 

Kendal.—Abt the annual meeting of the Chamber of Commerce 
last week the foliowing resolution was adopted with reference to 
the telephone ger vice: That the secretary be instructed to com- 
manicate with the secretary of the General Post Office intimating 
that the trunk facilities and telephone to Kendal and district is, 
in the opinion of thie meeting, insufficient. The chamber would 
strongly urge that another line between Kendal and Blackburn or 
Kendal and Manchester be laid immediately. The present delays 
ш LN through are detrimental to the business of the town and 

b. a 

Cardiff.—The South Wales Electrical Power Distribution Com- 
pany held their first) meeting here on Monday. Ib is stated that 
all the money required at present has been subscribed. The pro- 
moters ab first designed the establishment of generating stations 
ab Fontypool, Treforest, and other convenient centres in Monmouth- 
ehire and Glamorgan, but for the present only one generating 
station will be set up at Treforest. The Rhondda, Aberdare, and 
Merthyr valleys, as «ell as Cardiff, Barry, and Newport, are 
easily accessible from Treforest, whence the electric mains are to 
run beside the railways. NN 

Colehester.—The new engine and surface-condensing plant, 
which Davey, Paxman, and Co., Limited, and che Electrical 
Power Storage Company, Limited, are preparing, will be delivered 
and erected within two months from the date on which the 
battery-room is ready, which will be in about three weeks. The 
borough electrical engineer’s last report states that the output of 
electricity in units during January, 1901, was 17,957, against 9,279 in 
January, 1900; the number of equivalent 8-c.p. lamps connected 
during the month was 200, against 20; the total number of lamps 
now connected was 9 998, against 4,523; and the number of 
consumers 170, againat 89. 

Northfleet. —À* the last meeting of the District Council, a letter 
was read from the National Traction Company to the effect that 
they were pleased to learn that Northfleet were endeavouring to 
come to a working arrangement with regard to a generating station 
for the supply of electricity. As it was necessary for them to 
make early arrangemente for the supply of electricity, and assum- 
ing the working arrangement would be come to, they were pro- 
ceeding to come to agreement with the Gravesend Town Council 
on the subject. The Council decided to reply that if a working 
arrangement were nob come to with Gravesend, then Northfleet 
would be able to undertake the electric supply. 

Wheatiey.—At Tuesday's meeting of the Wheatley Urban 
District Council a letter was received from the town clerk of 
Doncaster stating that the Corporation had received applications 
from builders in Avenue-road for а supply of electricity for the 
residences there now in progress, and the Corporation were pre- 
pared to extend their mains to that point providing that they 
could geb the consent of the Wheatley authority. He asked that 
they would ee by resolution to the Corporation applying to 
the Board of Trade for a license under the Electric Lighting Act, 
1882, to supply electricity for lighting or power in the urban 
district of Wheatley. The matter was adjourned. 

Monmouth.—The Drainage and Electric Light Committee 
reported at the last meeting of the Town Council thao Messrs. 
Siemens Bros. had accepted the terms offered by the Town Council 
in settlement of their claims, which amounted to £4,753. 48. 5d. 
The terms are immediate payment of £757. 4e. 5d., and the 
payment of the balance, £3,996, with interesb at 5 per cent., in 
3 instalments to spread over five years. Messrs. Siemens 

ros. had also undertaken to investigate the condition of the high- 
tension mains, and what was necessary to put them in working 
order. The extra dynamo and engine are to be fixed Gin. higher 
than those already in place so as to prevent injury from floods, 
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Oanterbury.—The tenders for condensing plant have been 
deferred for a further report by Mr. R. Hammond. Tenders for 
a spare armature for the new dynamo are to be obtained, and appli- 
cation made for sanction to a loan of £17,000 for the extension 
works. The engineer has been empowered to arrange for separate 
circuita to be made for wiring contractors for testing purposes, 
the charge for consumption to be 6d. per unit. The Town Council’s 
estimates for the next year include a sum of £1 460 for electric 
lighting ab the following rates: 12 arcs at 225, 320 inoandescenta 
ab £8. 10s., six ditto ab £7. 


Ecoles, —The Chairman of the Electricity Committee was asked 
at the last meeting of the Town Council the reason of the deficit 
in the working of the station. He said it was partly due to the 
light day load, but now that they had got a small engine to run 
the day load this would be reduced ; and it was partly due to the 
high price of coal. Now that the new main cable was laid, th 
were in а position to supply as much again as they had done up to 
the present time. The committee had taken into consideration the 
mode of charging, and had adopted a new scale which he thought 
would prove satiefactory. Some of the customers were satisfied 
win the indicator system, and in their cases no change would be 

e. 


—The Council propose to apply to the London 
County Council for consent to borrow £3,286 for valves, water 
service, and switch gear in order to complete the electric lighting 
extension works, which are nearly finished. These works are to be 
proceeded with as soon as the necessary consent to borrow the 
amount has been received from the London County Council. 
Various short lengths of distributing mains are uired in order 
to connecb consumers who have already applied or a supply of 
electricity. The estimated cosb of this work, amounting to £888, 
has already been sanctioned by the London County Council. 
'To-night the Council will be asked to authorise that the work be 
carried out. 

Barrow.—The borough electrical engineer's plan in connection 
with the proposed application for powers to borrow money to 
oarry oub the eleotric lighting of Vickerstown has been adopted, 
and application is to be made to borrow £12,340 for the purposes 
of electric lighting. In addition to the sum of £6,207 required for 
the first porbion of the scheme, the following sums are included in 
the application : for the completion of the scheme for the lighting 
by electricity of the houses, £4 243; for the lighting of the streets, 
in the event of the Highways and Lightiog Committee decidi 
to use electricity for this purpose, £1,500 ; for tbe laying of addi- 
tional conduite and distributing mains in Buccleuch, Dake, and 
Blake streets, £390—total, £6,133. 


Ayr.—The monthly report by the electrical engineer (Mr. A. J. 
Fuller) states that during the month the cable in Prestwick-road, 
&nd also the long service oable from Prestwick-road to the 
Bin чына, together with the various connections required for this 
work, were completed and proved perfectly satisfactory ou testing. 
With regard to exteusions for lighting and tramways, Mr. Fuller 
gives details and concludes as follows: '' Everything is well in 
order to moet the expected completion of the tramway route, and 
I have no doubt that, provided the contractors are well up to their 
time, we shall be able to give the necessary supply by June." 
Negotiations with the railway company have been broken off, as 
the company required a supply of direct carrent delivered at 
various pointe. 

Stepney.—The Borough Council have decided to apply to the 
London County Council for a loan of the additional capital 
required during the next two years for the purpose of extending 
the street electric lighting. distributing mains, feeders, and cable 
ways into the three additional districts of Mile End. Limehouse, 
and So. George's, and also making provision for the increasing 
demand in the Whitechapel area. The estimates are : on building 
account—additions to chimney shaft, economiser chamber, exten- 
sion of cable culvert, ES. 582; on plant—additional machinery and 
plant, £12,100; mains £68 106 ; house services, £7,200; arc and 
incandescent lampe, £16,687 ; stores. £2.720; vools, £200; atamp 
duties on loans. £250—whioch, with 26 355 for contingencies, made 
a total of £122, 200. 

Bury St. Edmunds.—The borough surveyor has been directed 
bo give notice to the gas company to cease lighting the gas lamps 
in the vicinity of the new arc lampe. The gas company asked 
£750 for the posts and the brackete and for the coet of discon- 
necting. The Electric Lighting Committee offered £300, the 
company to disconnect ab their own expense, the Council opening 
the ground. These term: have been accepted. The Electrical 
Engineer reported on Tuesday that since the last meeting 55 
lampa had been connected for private lighting. The arc lamps in 
the centre of the borough having been completed, it was resolved 
that a charge of £13 per annum be made as arranged. The National 
Telephone Company were granted permission бо erect overhead 
wires from their station in Lower Вахбег-вігееб to the Post Office 
to connect with the trunk line. 


Woods and Co.—The name of this firm has been changed to 
Marshall and Woods, the partners being Mr. Alfred W. Marshall, 
M I Mech. E., A. M. I. E. E., who has been for the pasb six years elec- 
trical na ard and manager of the electrical department of the 
Crypto Works Company, Limited, Clerkenwell, and Mr. Maurice 
W. Woods, sole proprietor of Woods and Co., and partuer in the 
late firm of Miller and Woods, established in 1890. We are 
informed that the firm's electric lighting business will be continued 
as before, and in connection with this the application and instal- 
lation of electric motors for driving all kinds of machinery is to 
be made a speciality. The offices and showroom will remain at 
2, Gray’s-inn-road, but thé workshop has been removed to a new 
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factory аб Shepherd's Bush, adjoining the terminus station of the 
Central London Electric Railway. 

South Yorkshire Electric Power Bill. — The South Yorkshire 
Electric Power Bill came before Earl Morley's Committee of the 
House of Lords on Monday. Аб the time when the Bill was con- 
sidered by one of the Examiners of Private Bills а non-compliance 
was returned on acoounb of certain Standing Orders not having 
been fulfilled. The company had in their Bill, without stating 
their intention in the notices, proposed to exempt the Bill from 
the provisions of Section 81 of the schedule to the Electric Light. 
ing (Ciauses) Act, 1899, which fixes the liability of the company 
for ''any nuisance caused or permitted by them." M. Tahourdins 
(Tahourdins and Hitchcock) represented the promoters, and stated 
that the clause containing the proposed exemption had been struck 
out of the Bill, and their lordships dispensed with the Standing 
Orders and allowed the measure to proceed. 


Kirkealdy.—Satisfactary progress continues to be made in con- 
nection with the tramways and electric lighting schemes. The 
engineer's estimate is £50,000 as the cost of the electric light and 

wer scheme, while the tramways, which will run from Links vid 

igh-streeb to Oswald-road, Sinclairtown—a distance of three 
miles —are estimated to cost £37,000. The profit in connection 
with the electric lighting and power scheme is estimated at £544 
per annum. The estimated annual expenditure in connection 
with the tramways is £7,686, and the income £8,502, leaving a 
balance of £906. A site for a generating station has been secured 
on the new road, and there is evidence that the preliminaries in 
connection with both schemes are getting into a more advanced 
state. The Town Council have resolved to apply to the Secretary 
for Scotland for consent to borrow £50,000 for the electric light- 
ing of the burgh. 


Perth. —In consequence of the very large number of applications 
for current already received, it has been resolved that one 400-kw. 
seb with corresponding boiler plant be acquired. Mr. Hawtayne 
has been asked to prepare and submit the aeoeassry specification 
for this additional] plant. The Electric Lighting Committee have 
decided that the resident electrical engineer, Mr. Lambert, is to 
have the following staff: one switchboard attendant; two improvers. 
and one assistant, who would also act as outside inspector; one 
engine-fitter, to reside on premises; one engine cleaner; two 
firemen ; а clerk and storekeeper ; and а jointer and an apprentice 
jointer. The Special Destructor (Expert) Committee have been 
empo to make further enquiries regarding the question of 
the desirability of erecting a refuse destructor, and to report, and 
the report is to be circulated amongst the members of the Council 
before the matter comes up again for consideration. 


New Issue.—Crompton and Co., Limited, manufacturers of 
electrical planb and machinery, Chelmsford, announce the issue of 
46,000 shares of £3 each at the price of £3. 5s. per share, The 
company was incorporated in 1888, and has an authorised share 
capital of £300,000 in 100,000 shares of £3 each, of which 54,000 
have been iesued and paid up. The company's works are situated 
at Chelmsford, and comprise some 22 acres of freehold land, with 
engineering workshops equipped with modern appliances and 
instruments for the manufacture of dynamoe, motors, arc lampe. 
locomotives, and all kinds of electrical plant, machinery, and 
instruments. Notwithstanding a considerable addition to the 
works at Chelmsford during the I 12 months, further extensions 
are required to meeb the rapid growth of the business. The 
present issue is being made with this object and to provide addi- 
tional working capital required to enable the company to deal 
successfully with the increased business. 


Prestbury.—Mr. Hamilton Kilgour attended a recent meeting 
of the Parish Council with reference to the Cheltenham Town 
Council's application for permission to lay vhe electric cable 
through the village to supply Cleeve Hill with the electric light. 
Mr. og ied explained that cables would be laid to serve the 
overh line of the electric tramway, and ib was desired, when 
the trench was open, to pub in ap additional cable for electric 
light purposes, several houses on the hill having already been 
wired. In consideration of the sanction asked for, the Corpora- 
tion would be prepared to put up a 32 c.p. incandescent lamp st 
each of the three principal corners of the road in the village. It 
was decided to interview the Mayor, and to arrange, if possible, to 
grant the concessions which the Cheltenham authorities asked for, 
provided (1) that they had power as а parish council to do whab 
was — (2) that pad concession coe mou not be е 
against them any subsequent application for ing parts o 
Presbury into Cheltenham ; and (3) the concession of three lamps 
bo granted to them. This was carried. 


Deriington.—The borough electrical engineer, Mr. J. R. Р: 
Lunn, in his last report states that the number of consumers con- 
nected during the month was 12, making а totel of 53, and the 
total of 8-c.p. lamps connected 663, making a total of 3,877. 
Applications had been received from 22 intending consumers, who 
would require 2,400 8-c.p. lampe, and it was decided to recommend 
that the mains be extended from Stanhope- road, through Dake- 
street, as far as the Duke street Club. The Corporation of Dar. 
lington intend to petition against the Cleveland and Darham 
Electric Power Bill The electric street-lighting was inaugurated 
on Monday by the Mayoress of Darlington (Mrs. J. G. Harbottle), 
who swi on the current бо the main streets of the borough. 
Amongst those present were Alderman Barron (chairman of the 
Gas and Electric Lighting Works Committee), Mr. Jenkin (partner 
of Prof. Kennedy), Mr. H. Maw, Mr. J. R. P. Lunn (the Corpora- 
tion electrical en J The present installation comprises 
40 lamps of the Crompton-Pochin 8 long type of 2,000 c.p., 
the arcs 23ft. from the ground. The standards are by 


Mackenzie, of Edinburgh ; the lamps have been erected and fixed 
by the Crompton Company, of Chelmsford ; and the mains put 
down by Messrs, Callender and Co., of London. 

Plymouth.—In consequence of the pation of Mr. J. H. 
Rider, the borough electrical engineer, who hae been appointed to 
а more lucrative position under the London County Council, Mr. 
E G. Okell, the assistant electrical engineer, has been promoted 
to the post of electrical engineer at a salary of £850, increasing 
by annual incremente of £50 to a maximum of £500. He is to 
have charge of the street lights. Mr. S. T. Allen, charge engi- 
neer, has been promoted to assistant electrical engineer ab £200 a 
year, increasing by £25 per annum toa maximum of £300. This 
is a commendable proceeding on the part of the Corporation as 
compared with others. who ab every vacancy throw the post open 
to competition, instead of ving their men in subordinate . 
чоң A epi to че On the ob е 
obtains аб Plymouth is carried out, а ium ut upon an 
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displayed by Mr. Rider during the five years he had held the post 
of electrical engineer to the С 


Walsall.—The annual statement of accounts 
Electric Lighting Committee on Monday showed thab the amount 
already borrowed had amounted to £25,450, and that they had 
power to borrow the further sum of £20,049. The greater part of 
this is already required for extensions now in progress. The 


presented by the 


account for the year had been £3,100. 9a. 10d., and the receipts 


ymen 
£1,868. Os. 3d., which lefo a deficiency of £275. 38. 6d. still unpaid 
profit of £119. 


The statement of production 
404,682 units, which was accounted for as follows: public light- 
ing, 29 280 ; private customers, 246,363 ; the works, 17,606— 
total, 203 249. The total unaccounted for was 111,433. The 
number of public lamps was 19, and the maximum supply 
demanded was 301 kw. 

Roohdale.—Àn animated debate ensued ab the last Town 
Council meeting upon the question te confirm the proceedings of 
the Joint Committee of members of the Health, Gas and Elec- 
tricity, and Tramways Committeee, which incladed the following 
reeolution: *'That this Joint Committee is of opinion that the 
steam raised by the burniug of the refuse at the sanitery works 
should be utilised for the purpose of genereting electrieity.“ 
Finally ib was agreed thet the minutes be received, but that no 
action be taken for the present, bud аб а further stage of the meeting 
the following resolutions were carried: (1) ''That this Council is 
of opinion that the refuse at the sanitary worke should be utilised 
for the purpose of gen electricity.” (2) That no further 
extensions or additions should be made at the Dane-street works 
except those proposed in the minutes of the Gas and Electricity 
Committee meeting of Feb. 27, 1901, until the steam raised аб the 
sanitary works has been used for the above purpose." The Council 
also adopted a resolution of the Gas and Electricity Commibtee, 
recommending them to make an order that the extra plant required 
ab the electricity works be obtained. The extra plant was described 
in the committee’s minutes as follows: '* By October, 1901. —One 
400-kw. steam dynamo, erected in existing building ; one boiler, 
8fo. by 30ft., together with steam and exhaust pipes; condensing 
plant and accessories in existing boiler-house. By May, 1902.— 
One 400-kw. steam dynamo, erected in existing building, including 
foundations; one boiler, 8ft. Віа. by 30ft., with steam and exhaust 
pipes, feed pumps, economisers, foundations, seatings, accessories 
in extension cf boiler- house. 

Cairo.— The Egyptian Government have given a contract for 
bhe installation of electric light in two important towns of Egypt 
(Cantah and Zeftah) to Messrs. Eug. Nahman and Co., electrical 
engineers, Cairo. The distance between the two towns is a little 
over 16 miles. Details of the instellation have nob yet been 
definitely fixed. The generating station will be at Zeftah, and 
will contain large steam-engines and three-phase generators. A 
pressure of 5,000 volte will be used and transformers will be 
installed at various pointe along the line. Current will be supplied 
for motive power as well as for light. Messrs. Eug. Nahman and 
Co. have just finished two installations of electric light—one ab 
the National Bank of Cairo, and the other аб the sugar factory of 
the Daira Saineh at Poodah. Аб the National Bank of Cairo the 
plant consiste of 500 incandescent lamps of 10 c.p. aud 16 с.р. 
an electric nger lifü and an electric gos lift (suppli 
by Messrs. Waygood and Co., of London), battery of 55 Tudor 
accumulators of about 900 ampere-hours, Crossley gas - engine, 
and a Brown dynamo giving 110-160 volts for charging the 
battery. Ab the Poodah sugar mill the plant consists of two 
25-n.h.p. Robey’s locomotive boilers working at 140lb. pressure, 
two horizontal duplex feed pumps, injectors, and water heaters. 
There are two Robey compound engines of 25 n.h.p., each capable 
of giving off G0 effective horse-power, fitted with Ri n’s 
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patent automatic expansion governors. The two dynamos of the 
continuous-current system аге of 320 amperes 115 volts, and work 
coupled in parallel for giving light to 500 incandescent lamps and 
16 are lamps of 10 amperes. The two installations have been 
completed by Mr. R. Levi, C.E., the engineer of Meesrs. Eug. 
Nahman and Co., and we are informed that both are running very 
satisfactory. 


€——————Á€ 


PROVISIONAL PATENTS, 1901. 


Maron 4. 


4530. —— relating te tho jointing or terminating 
of electric cables or combinations of muitiple core 
eables. Rollo Appleyard and John Frederic Coote, 

139, Church-lane, Charlton, Kent. 

4532. Improved safety device for overhead eleetric wires. 
Alexander William Gilbody and David Robertson, the 
Municipal Technical College, Bradford, Yorks. 

4583. Improvements in trolley wires and other overhead 
e'ectrio wires, Alexander William Gilbody and David 
VR on; the Municipal Technical College, Bradford, 

or 

4540. Improvements relating to the ‘covering or casing of 
the electric wires or leads ompioyed in house- 
lighting and for other purposes. Frederic Lennox 
Broughton, 18, Southampton-buildinge, Chancery iane, 
London. 

4540, An improved incandescent electric lamp. Albert Louis 
Reinmann, 15, Water-street, Liverpool. 


4575. Improvements relating te eleetrie peower distribution. 
Henry Harris Lake, 45, Southampton - buildings, 
Chancery-lane, London. (Compagnie de Industrie 


Electrique, Switzerland.) 

Imprevements in electric furnaces, Ramon Chavarria 
Contarde, 55, Chancery-lane, London. 

4584, Improvements in primary batteries. Charles Nestor 
Gauzentés, 24, Southampton-buildings, Chancery-lane, 
London. 

Imprevemonts relating to the preparation and treat. 
ment of filaments for incandescent electric lampe. 
Henry Edward Newton, 6, Bream’s- perg pak be Chancery- 
lane, London. (Charles Garner, United States.) 

Enprovements in electric demand indicators. Arthur 
Wright and the Reason Manufacturing Company, 
Limited, Norfolk House, Norfolk-street, Strand, London. 


MARGH 5. 

Improvements in electric stop motions of drawing 
frames, Thomas Chadwick, Penny Bank-chambers, 
Halifax. 

An improved undergreuud or conduit system for the 
transmission of electrometive force for traction 
purposes, Richard Ridgway Harrison, 24, Temple- 
row, Birmingham. 

Improvements in cords for switchboards, telephones, 
and other electrical instruments. The London 
Electric Wire Company, Limited, and Burton Hawke, 
Anchor Works, Playhouse-yard, Golden- lane, London. 

Improvements relating to the regulation of dynamos. 
Frederic Strickland, 70, Chancery - lane, London. 
(Complete specification. ) 

Improvements in or relating to trolleys and like 
current collectors for electric railways and tramways. 
Frederic William Leevers, 6, Lord-street, Liverpool. 

4709. Sound and fireproof walls for use in connection with 

telephone apparatus. Hans Schiffer, 40, Chancery- 
lane, London. (Complete specification.) 

4714, Emprovomonts in electromagnotio traction. Max Nietzsch- 

mann, 45, Southampton-buildings, Chancery-lane, London. 


| MAROH 6. 

4786. Improvements in swivelling trolley heads empleyed in 
overhead wire electric traction. Edward May Munro, 
Henry Brecknell and Hugh Innes Rogers, Lloyd's 
Bank-buildings, Bristol, 

4751. Process for insulating hollow conductors. 
Detert, 10, Friedrichstrasse, Berlin. 

4760. Improvements in electric measuring instruments. 
Alberb Campbell, 15, Rothwell-street, Primrose Hill, 
London, 

4763. Improvements in insulated electric conductors. Henry 
Edmunds, 47, Lincoln's- inn -fields, London. 

4765. Improvements in and relating to the transmission of 
power in the electrical propulsion of railway, 
tramway. and other vehicles. Edward Walter White- 
man, 66, Chancery-lane, London. 

4161. An improved cable for supplying the electrie current 
te electrically-driven ploughs and for like purposes. 
Conrad Meissner, 11, Southampton-buildings, Chancery- 
lane, London. (Complete specification.) 

4768. An improved eleotrio bell circuit for mechanically. 
driven ploughs. Conrad Meissner, 11, Southampton- 
i aa Cbancery- lane, London. (Complete specifica- 
t 


4615, 


4700, 


Robert 


395 


4776. Combined engine and air - compressing menns for 
electric raitway systeme, Reginald Walter Barker, 
56, Ludgate-hill, London. (The Murphy Safety Third- 
Rail Electric Company, United States.) (Complete 
specification. ) 

4777. Improvements in switch mechanism f 55 
railways, Reginald Walter Barker, 56 , Ludgate-hill, 
London. (The Marphy Safety Third- ‘Rail Electric 
Company, United States.) (Complete specification. ) 

4610, Improvements in electrolytic interrupters, Frédéric de 
Mare, 70, Chancery-lane, London. (Complete specifica- 


tion.) 

4242. ts in 5 for wireless telegraphy. 
John Robert Milne, 22, Southampton-buildings, Chan- 
cery-lane, London. 

4813. Improvements in wireless telegraphy. John Robert 


Milne. Chancery - lane, 
London. 

An improved methed of operating an electric chopper 
rien Joseph Gershom Childs, 145, Farringdon-road, 

ndon. 

Ав improved method of making fuse contacts and 
holders for my detachable fuse plug, patent 
No. 18051, 1888. Joseph Gershom Childs, 145, Farringdon- 
road, London. 

Maron 7. 


A new or improved device for oonnecting tho trolley 
with the trolley wire in -dsiven vehicles. 
Henry John Weintz, 4, New-street, Huddersfield. 

Improvements in switching apparatus for electric 

. eirouits William du Bois Duddell and Thomas 

Mather, 47, Hans-place, London. 

ents im are lamps. 

Wellington-place, Belfast. 

4841. Improvements in and relating to swivelling 
heads employed in the overhead wire system ef 
electric traction. Henry Edwin Frank Brecknell, 
Lloyd’s Bank-buildings, Bristol. 

Improvement in combined electromagnetic and carbon 
microphone. Walter Elliott Rossetter, 14, Elmers 
End-road, Anerley, London. 

improvements in electric switches. Charles Wesley 
Soobt, 111, Hatton - garden, London. (Date applied for 
under Patente, etc. „ Асо, 1883, Sec. 103, Aug. 16, 

1900, being date of application in United States.) 

(Complete specification. ) 

Electric coupling for railway cars. Charles Denton 
Abel, Birkbeck Bank-chambers, Southampton- buildings, 
Chancery - lane. London. (Siemens und Halske Aktien- 
Gesellschaft, Germany.) (Complete specification. ) 

Improvements relating to electrical interrupters. 
James Mackenzie Davidson, 323, High Holborn, London. 

4899. Improvements in and relating to overhead wires and 

guard wires for electric traction and other purposes. 
Henry Ridley Burnett, 18, Southampton-buildings, 
Chancery lane, London. 

4902. Improvements in electrical cables Mervyn Joseph 

Pius O’Gorman, 24, Southampton buildings, Chancery- 

lane, London. 


22, Southampton - buildings, 
4814. 


4815. 


4819, 
4820. 


4822. I James S, Soott, 2, 


4870. 


MaRocH 8. 

Improvements in fuses for distribution boxes, the same 
being applicable for single fuses of electric light 
installation. Peter Mushed and David Buchanan 
Selkirk, 154, So. Vincent street, Glasgow. 

Improved coupling joint or eonneotion fer electric 
wires and fittings. Max Railing and George Henry 
Ide, 165, Queen Victoria-street, London. 

4907. Improvements in eleetrical measuring instruments for 
use as power indicators and the like. Kenelm 
Edgcumbe and Edgar Isaac Everett, 22, Charterhouse- 
square, London. 

4986. Improvements in and relating to electric switches and 
cut-outs. Frederick Hagger Headley, 322, High Holborn, 


London. 
MAROH 9. 


Improvements in the manufacture of electrical switches, 
Alfred Wateon, 180, Hockley-street, Birmingham. 

Improvements in batteries. Gustavos Heidel, 154, Sb. 
Vincent-street, Glasgow. (Complete specification.) 

. Improvements in iucandescent electric lampe. He 
Christopher Mance and Nernst Electric Light, Limi 
82, Victeria street, London. 

Improvements in preparation ef Nernst conductors for 
electric lamps. Charles Cornfield Garrard and Nernst 
Electric Light, Limited, 82, Victoria-street, London. 

Improvements im Nernst incandescent electric lumps, 
Charles Cornfield Garrard and Nernst Electrio Light, 
Limived, 82, Victoria-street, London. 

. Improvements in incandeseent electric lamps. James 

Swinburne and Nernst Electric Light, Limited, 82, 

Victoria-street, London. 


5042. Improvements in glow bodies. for Nernst ineandescent 
electyic lamps. Bernard Mo Drake, Maurice 
Solomon, and Nernst Eleotrio ho, Limited, 82, 


Vieveria-street, London. 


996 


5043. Improvements in rods for Nernst incandescent electric 
lampe. Legh Sylvester Powell and Nernet Electric 
Light, Limited, 82, Victoria-street, London. 

5055. Improvements in alternating elootrie current induction 
moters, David Leonard Lindqvist, 322, High Holborn, 
London. 

5063. Improvements in eord-oontrolled switches for electrical 
purpeses. Arthur Thomas Milnor Thomson and the 
Thomson-Davis Telephone System, Limited, 22, South. 
ampton buildings, Chancery-lane, London. 

5063, Improvements in accumulators for secondary batteries, 
Thorvald Tage Agathon Hansen and Carl Christian 
Frederik Ferdinand Petersen, 22, Southampton-buildings, 
Chancery-lane, London. 


COMPLETE SPECIFICATIONS ACCEPTED. 
To be published on March 30. 
1900. 
4198. Time apparatus for making and breaking telephonic 
and telegraphic circuits, De Lamprecht. 

Electric controlling apparatus. Lincoln. 
Self locking elbow joint for electrical fittinge. Hirst 

and Collings. 
Bearings and lubricants applicable to electric trolleys 

and other electrically couducting bearings. Cothias. 


4388. 
4500. 


4561, 


5989. Eleotrically-operated railway signals. Shoecrafb and 
Gardiner. 

6499. Electric meter depending on electrolytic transport ef 
mercury.  Lehfeldt. 

6727. Electric contacts, Halford. 


Censtruction of vehicle or car wheels and electric 


moters therefor., Isbills. 
7861. Electrical reciprocating apparatus. Brown. 
8193. Electric light wall plugs. Oppenheimer. (Acbien- 


gesellschaft Mix und Genes. 

Electric rail bonds. British Westinghouse Electric and 
Manufacturing Company, Limited. (Redou.) 

. Electrical presses. Kammerer. 

Mothod of utilising electrical earth currents. Jahr. 

. Electric railways on the closed-conduit system. Purvis. 

. Toll-collecting machines for telephones, Haddan. 
(American Toll Telephone Company.) 

Electric perforating and recording machines, more 
particularly applicable for use with musical instru- 
ments. Davis. 

. Lampholder switches for electric lighting. Chard. .. 

Galvanometers. Blondel. (Date applied for under 
International Convention, June 6, 1900.) 


1901. 


2474. Transmitters fer telephones. Mellett and Henderson. 
TRAFFIC RETURNS. 
turns for Total receipts for 
iae Re savior Increase halt ipta 
Ending |1901. |1900. decrease. 1901. 1900. 
£ £ £ 
Aberdeen Corp'rat'n! Mar. 2 + 10 26, 40922, 994 
Birmingham Trams. ,, 7 + 57 39,329 — 
Blackburn Corp'rat'n- , 8 + 32 3, 808 | 3.4315 
BlackpoolCorporatn.| , 7 + 47 |29 919 |22,046 
Blackpool.Fleetwood| „ 9 —  16| 1,394 | 1 472 
Bolton Corporation.. ,, 11 — [14,098 | 7,497 
Bradford City Trams ,, 3 + 412 | 6,699 | 3,088 
BrisbolTramwaysCo. ,, 8 +1,184 — 
Carlisle T'mw'ys Coj „„ 9 — 1,095 — 
Central London Ry. „ 9 — 60 662 | — 
City &South London| ,, 10 + 757 |20,133 111,775 
Cork E. T. and L. Co. „„ 7 + 32 3,190 2 854 
Dover Tramways ..| , 9 + 18 | 1533 | 1,451 
Dublin & Lucan Е.В] ,, 9 — 3 703 541 
DublinU.T.,elec.cars, ,, 8 + 400| — = 
Dublin S. D. Electric} „„ 8 + 414 — — 
Dundee Tram Co. ...| Feb. 27 + 76 — — 
d wW Corporation Mar. 9 — 121 = 
ax Co ation „ 11 + 178 |87 247 29, 269 
"Huddersfield Corp'n. + 167 |33,7485/31,194 
EET EE 1 1 8 
LI rat'n + 7 ‚651 
1 Overhead + 138 |14,695 14, 301 
Portemouth Сорас а + — — 
St. Helens тш 


b Rince April 1, 1900. 


c From June 1, 1900. 
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PA. STOCK AND SHABE LIST. 


Commereial and “industrial. — 


Electricity Meter, 6 p.c. Pref. Shares, 1-128, 000 1 
British Insulated Wire, Ord., 1-40, 00004 -- 5 
сс ш ,000 im. Pret., 1.40,000 ею am @ as an an ено шр шз ч 
— — per cent. Cum. Pref., 1-40, 00d 
— $ per M Debentures —.———~——— 100 
British Blectric Works, 77 | 50'000 -95,000 =з эе a ap 99 1 
— 6 cent. Cum, Pref., E 1.50 3 1 
— cent. First M N — 108 
British W Dec. and uf.,6 per cent. Pref... Б 
Brush Hlectrical Engineering, Ordinary ..— = — = = ...— ~ з 
——— Non. Oum., 6 per cent. Pre s 9-9 1 
per cent. Debenture Stook..... .. —.. _—.. 100 
cent. 204 5 Stock... — — — — oom 100 
Callende Ai apen Debentures.. — .. = = — — o «œ = — = = = "e 
EL per em |. RM MR EC ; 
! ааа а ааа ж өз 
— 5 cent. Debentures es mo as ọpọ ~o as av оно ÉL FIL Ij — 
Bdison and Swan United, Ording 8 
— per реве Берерге ка аз а а ааш Гана аш ашан а " — 
— per cens. $ tock, ее ow 1 ар a. 
Blectrio ree Бей Limited, Nos. 1 io 112,100 on no =з 3 
ШЕРИ bee cece Cumulative Free . . 77 
"Tn out re». o Mon: Deb in" 
ey's Telegraph Works, Ordinary .. 3 
per cent. Preference .... . «444 5 
per Dar cobi. Debentures ................——— 100 
India Кар er, du чаңа 8 and Telegraph Works . =u 
Telegraph — don ger Mainten ano 18 
— $ реє озак as iau Qa QA GN айел аз өш CR Nu же А 100 
Telegraph Ordinary... oe as a ~ oo oo ce o 5 
— $ per cent. Cum. Preference 5 
Willans and Robinson, Ordinary, 1-80,000 .. — a» =». ~ =o as : 
— 6 per cent. Cum. Pret., 30,001-60,000 -ouaaa 
——— per cent. First Mortgage Debenture Stock, Red. 100 
Electric Lighting and § Supply o 
Blackheath & Greenwich District Ordin 1-101,200 . 1 
4j per cent. Deb. Stk, Сега, Red. and Оопт. 10 
Bournemouth and Poole, Ordinary ß - 
үг Саш, «mp GED ор O6 оо оо Q6 Чыр GD оо (C оо Gm 1 
ture Stock, Red. 960 em eo oo QD BP GD OD GC OU ею Ge з 100 
Brompton and Kensington, VG 6 
—— 7 per cent. Prefe reno 6 
Electric Supply Оор. Ordinary, Nos. 1-20,000.. 6 
Oharing Cross and Btzand...... = es =e =o =o ne =o =o as co ~ mo o0 ё 
— E cent. Cum. Pref. oo ce ce = = = oe ~ = ew ww =o 5 
Chelsea : 3 rr = mo wa b 
vert bentures a (mà ao ow GP R Guo ow 9.9 amp e 0-0 100 
Olty of I of Sell om Отйшагу...... = as oo = oo = Rm наа волава 10 
——— 6 per i cent Cumulative Pre. 10 
— per cent. Debenture Stock æ 100 
——— 4} per cent. 2nd Deb. Stk. Prov. Certa. (all pd.)Red. — 
Oounty of on and Brush Pro 1, „озо 10 
——— 6 per cent PRIM uetus 8 10 
M per cent асо Mon Oorts. an one 1 
Bámundsons' Oorpora Ordinary, ,400 
42 cent. First Mort. Deb. -eo ~ ee 100 
Folkestone Electricity Supply, Ltd., Ord. Nos. 1-10,000... Б 
Move Electric ting, Ord., 1-11 эе њо өө ое 5 
Kidderminster and Dist. Lighting and Traction, Pref. 10 
London Mlectrio, Ording 8 
: per COME, Pref. .............. ow oo no = mo oe o o o 5 
lan, Ordin cent. 1st Mortgage Debenture Stock, Red. — 100 
Metropol! Ordinary =. ..—. mmm tm SoN 
per oent. ин) TIE YT Stock .. TE 2 100 
„ 100 
o ET . . gi 
CCC b 
— £4) New = 9 es эё OO 999000 „ оо „„ „ тр Ow ow é$ 
— ef and 407-10.81b no = a b 
River Plate Electric Light and Traction, Deb. .. .. .. .. = — 100 
Royal E Electrical Company о of Montreal! $100 
cent. I7 Mo Debentures $100 
Smithfield arkets Electric 8 ,1:12,000 . 5 
— 4 cent. DebentureBtock a =.» as se on «m am =o 100 
South Lon n, Ordinary со we оно оо Q6 AO о о an оо O9 QD oo € 9.5 е0 «e» b 
81. James's and Pall Mall, Ordinary, 101-20,080 . — 2 D 
——— 7 per cent. Prein“... 5 
—— 3} per cent. Doo 100 
Westminster, Ordinary . = =s = = ~o = = ao =o . 5 
— — 80,001- 109 487 оо (D as 99 то GO QD es эз 90 qo ею QD GD оо GD GM 5 
Ld m à 
Oen ndon, Ordinary ,. = = a us e» am o o oo me no оо no o om 
— Pref. Half-Shares “2222702722717 5 
Оңу and ty and Bouih London, Consolidated Ordinary - ——— 100 
Ordinary uisus ðà y tis MÀ соба € ан нә n 
— 4 per cent. Debenture Stock 2.2... me -e =e oe = == =o 100 
5 per cent. 5 3 is 100 
Liverpool Overhead, 5 cent: Pref. —— ——— anion. == 
Waterloo and City, Ordinary .. =.= .s a» = = = = = = = = = 100 
Electric Tramways.— 
Blackpool and Fleetwood Tramroad .. as =» =» =. =» we =e =» =s wwe 10 
Brisbane iD sin i өө: ыз RA RPM Gu tn Eu ө Ө Паш! ces 100 
British Columbia Electric Railway Co., 5 per cent. Pref. .. 10 
Bei Electric Traction, Ordinary .... aa = =e =e ~e ae = = o . 10 
— 0 per cent. Om. Pt. 80 80,001-60,000 —. — ~ — — — = — 10 
Ayres & бешт e ipse ба Pt, 140,000 . 
B. A ano is ресс сеп ' 
саад “ B" 6 per cent. бш. РЇ., 1.7, 500% 5 
— 6 per ok Ben. Stock ta аа TH ERES 100 
Prov. Cert., all paid ......— =e ss «44% . 100 


Kidderminster and bistrot Lighting and Traction, Pre... 5 


2:1 121111111111 111 


Amount 
paid. Last price. 


- unie 


е 
F000 инее I MANNA UE 


New General Traction, Ordinary 5 
6 per cent. Cum. Pref. ......... = =s us =o oo es ow no 10 
Oldham, Aston, and Hyde Tramway, Ordinary ....... ~ 10 
—— § cent. Cum. CCC 10 
Potteries Electric Traction, Ordinary, 28, 667-40, 00 10 
—5 cent. Cum. Pref., 1-20, оз оз ос „„ „„ „ оо 10 
per cent, Debenture Stock % „„ „ „ 9.3 90 а 100 
Telephones. — 

National Telephone, Ordinary .......—........ macos am ss 6 
6 per cent. Cum. First Prei... 10 
6 per cent. Cam, Seoond Pref. ..............— — 10 
— per cent. Non. Cum. Third Pref. eo? 9092802000995 b 
e (pet oant. реб Моск. Bed. F 100 
cent. Deb. Stock, Re... е а ен 100 

Oriental ead Blectrio Company ----- 1 
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INSTITUTION OF ELECTRICAL ENGINEERS. 


Bills of 1900—Before and 
After. 
BY WM L. MADGEN, MEMBER, 


The introductory part of this paper consisted largely of 
extracts from daily papers, showing the views expressed in 
them concerning the business of this country. The author 
went on to 84y : . | 


There may be some of us who find amusement in the com- 
ments of the daily papers on technical subjects, but it should 
be remembered that the articles we scoff at are read by 
thousands of those of our fellow-countrymen who make up 
those sentiments and influences which affect us seriously, and 
it seems full time that steps should be taken to place the 
responsibility for our backwardness where it belongs. We 
shall have to take our own part, or we shall find the public 
ordering German plant with the same complacency as they 
purchase German pianos. 


There were then references to visits and to the value of 
such visita to works in other countries, after which came 
the real matter of the paper as follows : 


The Electrical Power 


Wha* is the reason, then, that our electrical industry is. 


behind that of nearly every important country in the world ? 


It is due in the first place to silly legislation by Parliament and. 


to obstruction by the numerous local authorities entrusted with 
arbitrary powers. In the second place, it is due to a class of 
quasj-officiala and their associates, to whose direct monetary 
advantage it is that an opposition should be entered to every 


project in which they are not employed. There may be con- 


tributory causes, but to these and otbers that flow from them 
our chief difficulties may be assigned. Ere this Institution was 
founded an obstacle had been prepared for us. In 1870 was 
passed the Tramways Act to which I have referred, and these 
are some of its leading provisions. А tramway cannot be 
authorised by provisional order without the consent of the 
local authority of the district. If the proposed tramway is to 
run through two or more districts, and consents have been 
obtained in respect of two-thirds of the length, the Board 
of Trade may upon enquiry dispense with consents for 
the remainder. When the procedure is by provisional order 
the construction of the line can be absolutely blocked 
by notice given in the prescribed manner by one-third of 
the owners, or of the occupiers, of the premises abutting upon 
the road where, for so short a distance as 50ft. or upwards, 
there would be less than Oft. бїп. between the outside of 
the footpath on either side of the road and the nearest rail 
of the tramway. The most onerous condition is provided in 
the notorious Section 43, by virtue of which the local authority 
can purchase a tramway at the expiration of 21 years from the 
date of the order, or of any subsequent period of seven years, 
on the terms of paying the then value of the tramway, exclu- 
sive of any allowance for past or future profits of the under- 
taking, or any compensation for compulsory sale, or other con- 
‘sideration whatsoever. We shall agree with Mr. Granville C. 
‘Cunningham, general manager of the Central London Ruilway, 
that ‘‘there is perhaps nothing that has done so much to 
prevent the relief of overcrowding and congestion as the Tram- 
ways Act of 1870. Its provisions in rigidly limiting the term 
of the concession to 21 years, and practically fixing the prioe at 
which the municipality may take over the undertaking at 
something far below its value, have effectually checked the 
growth of electric systems." If procedure by special Act is 
resorted to, the Standing Orders of the two Houses require in 
like manner the consent of the local authority, so that the 
undertaking is not furthered in that respect, and is equally 
liable to be bled forthe purpose. The frontagers are given а 
locus to oppose, во that a small number of them are not so well 
able, through caprice or other motive, to prevent the conatruc- 
tion of an important line; but the expense and risk of pro- 
cedure by special Act have been sufficiently serious deterrent. 
I think the net results will justify us in agreeing with Mr. 
Balfour Browne that this same Tramways Act was а very silly 
contrivance indeed." 

Consider the waste of energy and of enterprise in battling 
against such conditions, and whether it is any wonder our 
countrymen have to complain that we are lamentably behind 
the rest of the world in the cheap and rapid transport 


facilities afforded by electrio traction. We have pleaded 
that there is no country in the world which would benefit 
more than our own by the provision of comprehensive electric 
tramway systems, or that stands more in need of them to 
relieve overcrowding, yet their introduction has been slow and 
halting, and carried out in the face of bitter opposition. Instead 
of lending a helping hand, governing bodies seem to have 
thought they were doing the public a service by narrowing 
enterprise down to the scantiest possible outlets, and in some 
cases by establishing an effective blockade against it.- Twenty- 
six years elapsed—near upon a generation—and it was not until 
1895 that the repose of the Board of Trade was disturbed—a 
body curiously constituted and still more curiously named—and 
it was found that something really must be done. A commis- 
sion was then appointed to consider the question of tramways 
and light railways, and as a result of their report the Light 
Railways Act was passed in 1896, only four years ago. But this 
was only a tentative provision—it expires this year, and unless 
some measure of enfranchisement is passed, we shall be thrown 
back upon the Act of 1870, which remains effective upon the 
Statute-book. | | 
The other great department оѓ our domain, the general supply 
of electrical energy for industrial and domestic purposes, is 
even yet almost entirely governed by the Act of 1882, which 
was passed at a time when (Һе state of the art was such 


| that electrical energy could only be supplied economically for 


a distance of a mile to a mile and a half from the generating 
station. In effect the legislation was made to match the fact 
that at least one separate station was then required for cach 
town, and the town council was constituted the authority which 
could either undertake the work itself, or consent to the acquire- 
ment of the necessary powers by acompany. In either csse 
the Act contemplated the local authority being the ultimate 
owner of the local undertaking. The clauses as to consent, the 
period and the terms of purchase, were inspired by the spirit 
of the Tramways Act of 1870, and the effect upon electrical 
engineering as a national industry has been eque v disastrous. 
The result was a fiasco. What did Parliament then do? Nothing 
until 1888, when it climbed down in а half-hearted way— 
analogous to its performance in connection with the Light 
Railways Act—and passed another measure extending the 
purchase period from 21 to 42 years, but leaving the 
onerous consent clause and the ridiculous terms of purchase 
as they were. | 
Until after the Aot of 1888 we could do practically nothing in 
the way of establishing electrical supply undertakings. Circum- 
stances were more favourable in America and Germany during 
those six valuable years, and, encouraged by the home demand, 
which is an essential condition of enterprise abroad, the manu- 
facturing trades of those countries laid the foundation of their 
great export business in electrical pani and accessories, the 
consequences of which we are feeling to-day. America and 
Germany now hold the great bulk of the export trade of this 
character, not only to the countries of Europe, and to South 
America where this country has heavy financial interests, but 
also to our own colonies and the United Kingdom itself. You 
will remember that the whole of the steam-engines, dynamos, 
electric lifts, etc., for the Central London Railway were 
supplied from America, and many other examples will occur to 
you. Ав I have said, the legislation was in effect made to 
match the fact that in 1882 it was necessary to put down ab 
least one generating station for each town, and thé conception 
of the situation by many local authorities is shown by thefr 
persistent’ endeavours to wall themselves in, so to speak 
against the improvements by means of which the area 
economic supply has vastly outgrown such limits. | | 
The Acts. of 1882-88 and their administration have proved 
entirely congenial to the narrow exclusiveness of these ies, 
who are endeavouring even now, in their opposition to the 
Power Bills, to ensure themselves against the developments 
of science and a cheap supply rather than impair the prospect 
of their being able to have an isolated municipal plant all 
to themselves some day or other. The statistics available 
afford us the following figures for 1901: Electricity works in 
operation—local authority, 150; company, 68. Undertakings 
for which orders have been obtained, but works not yet carried 
out—local authority, 212; company, 55. Of the 55 under- 
takings which have not yet been carried out by companies, only 
three of the provisional orders (not taken by transfer from the 
local authority) are two years old yet, and 52 of the remainder 
only date from last session. Many of the works are now in 
course of construction, and very few are being hung up in any 
way that I am aware of. Of the 212 orders not yet carried out 
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by local authorities, the works in 89 cases are, I believe, in 
course of construction or have been more or less decided upon, 
leaving a balance undecided of no less than 125. Under a pro- 
visional order, the time within which a supply should be available 
is two years from the date of the order, but of the 212 towns 
referred to a large proportion have exceeded that period, some 
of the dates tailing back as far as 1891, 1892, and 1895. The 
figures do not really show the full extent to which business is 
retarded, because. no one has tabulated the local authorities 
who not only have not applied for a provisional order, but of 
whom it is known that they would have blocked any spplica- 
tion ; but the state of affairs is sufliciently shown by the fact 
that throughout the whole of the United Kingdom electricity 
supply under the Acts is only available to the public in some 
200 districts. Now, we know that the consumer can procure 
his electrical energy on a more favourable basis for all con- 
cerned from an undertaking dealing with a comprehensive 
area and varied classes of demand than he can get it from a 
relatively small local station. This being the case, it may be 
supposed that it could only bea question of time when the 
obstacles, obstinate though they have been, to the cheap supply 
and to a large extension of the induatry must give way 
 omewhere. : 

The first break in the clouds was observed in 1898, when а 
Joint Select Committee of the two Houses was appointed (at the 
Instance of the Lords) to consider and report upon а reference 
in regard to ‘‘ Electrical Energy: Generating Stations and 
Supply.” Time does not serve to detail the circumstances 
which led up to the appointment of' this committee to desoribe 
the Bills then pending in Parliament, in which it was proposed 
to give effect to the developments of electrical science, nor can 
I read you the full terms of the reference or of the report.“ but 
I extract the following paragraphs from the latter: Where 
sufficient public advantage is shown, powers may be given for 
the supply of electrical energy over an area including districts 
of numerous local authorities, and involving plant of excep- 
tional dimensions and high voitage. The committee further 
think that undertakings of this character may properly be 
authorised on conditions differing in some respects from those 
imposed by and under the existing Acts.“ The committee 
consider that the provisions of the Electrio Lighting Act, 1888, 
which require the consent of the local authority as а condition 
precedent to the granting of а provisional order, should be 
amended. In their opinion the local authority should be 
entitled to be heard before the Board of Trade, but should not 
have, so to speak, a provisional veto, only to be dispensed with 
in special cases by the Board of Trade.” 

It was the feeling of electrical engineers that the report was 
too moderate considering the attitude maintained by the local 
authorities and their notorious misuse of the powers conferred 
upon them by the Acts, but this feeling is turning to one of 
dismay at finding that during the two or three years which 
have ensued nothing whatever has been done to carry out the 
recommendation last mentioned— which is а full justification of 
much that I have urged—and that their exertions continue 
to be very largely wasted. It might be gathered from the 
‘continued lamentations of the Press that the electrical 
engineers of this country were likely to be put upon their 
defence, and this might, indeed, be a consistent involution of 
the legislation which has already tried us very severely in 
another sense, but it cannot be said that we have been slow 
to act upon any measure of encouragement available to us. 
This was true of the Act of 1888 so far as its provisions 
would allow, and there has been absolutely no hesitation or 
delay in turning to practical account the paragraph in the 
report from which I have just read, with reference to the 
supply of electrical energy over extensive areas, by means of 
‘plant of exceptional dimensions and high voltage. I have 
referred to the Bills pending in Parliament at the time of 
the report, and we must acknowledge the valuable pioneer 
work of some of our members in connection with them, 

The Bill which affected our prospects most strongly, although 
It did not pass, was promoted by the General Power Distributing 


Company in 1898-9, and was famillarly known as the Warsop 


Scheme, the project being to distribute electrical energy over 
ап area comprised within а radius of 26 miles from Warsop, in 
Nottinghamshire. This district includes such populous centres 
as Sheffield, Rotherham, Nottingham, Lincoln, Doncaster, 
Derby, and Chesterfield. The powers sought were to lay 
trunk mains throughout the area, to give a supply of elec- 
trical energy except where the local authority was itself 
empowered to supply under an order or Act and agreed to 
take a supply in bulk from the company on arbitration terms. 


In the House of Commons, July, 1898, Me. Ritchie, replying 
to Mr. Kimber, said thab the report of the Joint Committee would 
be carefully considered by the Board of Trade, but legislation 
would be required to give effect to some of the committee's recom. 
mendations, and he was afraid that the prospecb of passing a Bill 
through thab session wae very small, The prospecb muat have 
been small indeed, for the process of official consideration has 
extebded nob only over 1898, but also beyond 1899 and 1900. 


To supply.direct in all cases to consumers taking 10,000 units 
per annum and upwards. The conditions in regard to district, 
etc., were favourable, and large quantities of coal slack were 


available at 2з. per ton in the neighbourhood of the proposed 


power station. The Bill, as we know, did not then pass, but 
the powers which it sought to obtain have а considerable 
interest from the point of view of to-day, as in varying degrees 
they are reflected in the four Power Bills which were passed 
last session. 

Before summarising the considerations relating to the supply 

of electrical energy over extensive areas, it will be convenient 
to follow the course of events. Public opinion became 
gradually informed on the subject, and, it is to be hoped, а 
little moved at the sense of national backwardness, and in the 
session of 1900 four Electric Power Bills, each for supply over 
important English areas, passed through Parliament. These 
were: 
The County of Durham Electric Power Supply.— This area, 
about 250 square miles in extent, comprises the main portion 
of the Durham coalfields and one of the leading manufacturing 
and shipbuilding districts of the north-east coast. Provisional 
orders had been obtained authorising the retail supply to con- 
sumers in the chief towns—viz., Gateshead, Jarrow, and 
Durham City. The British Electric Traction Company had 
undertaken an extensive system of electric tramways in Gates- 
head and district, and have since obtained powers for lines in 
the Jarrow and Durham city districts. The Power Act autho- 
rises the laying of trunk mains throughout the area, and the 
supply of electrical energy in bulk to undertakers authorised 
to supply, and also to undertakers authorised to use it for 
prescribed purposes. Thus the supply may be given at once 
for general use in Gateshead, Jarrow, and Durham City, and 
for electric tramways and light railways in Gateshead, Jarrow, 
and other parts of the county. The first portion of the main power 
station on the River Tyne at Gateshead is rapidly approaching 
completion, and will be available thie spring for a compre- 
hensive system of supply which is being prepared in readiness 
for it. 

The North Metropolitan Electric Power Supply.—This area, 
about 325 square miles, includes the great suburbs to the North 
of London, from Tottenham on the east to Harrow on the 
west, and the growing manufacturing districts along the River 
Lea. It covers the area within which the extensive North 
Metropolitan electric light railway has been carried through by 
interests friendly to those of the Aot. The provisions and 
general considerations are the same as in the County of Durham 
Bill, and the same general policy was followed. 

The Lancashire Electric Power.—This Act takes in the whole 
of Lancashire south of the River Ribble (except Manchester, 
Salford, Bootle, and Stockport), an area of about 1,000 square 
miles. The district may appear somewhat large, but a great 
part of it is undoubtedly very suitable, since it comprises a large 
number of collieries, engineering works, cotton mills, and a 
variety of other industries. The Act contains powers to lay 
trunk mains throughout the area, and to furnish electrical 
energy in bulk to undertakers authorised to supply, the pro- 
moters having relied upon the cheapness of production at large 
generating stations as sufficient to secure holders of electric 
lighting provisional orders as customers for bulk supply. 

The South Wales Electric Power Distribution.—This includes 
the whole of the county of Glamorgan and extends into Mon- 
mouth as far as the River Usk (also including Newport), an 
area of about 1,050 square miles. The principal towns are 
Cardiff, Swansea, Newport, Barry, Merthyr, Pontypridd, and 
Neath, and the district thus comprises the great colliery, 
shipping, and manufacturing districts of South Wales. The 
provisions of this Act are similar to those of the Lancashire 
Act, with one important difference. The South Wales Com- 
pany were given powers to supply direct to any person for 
power purposes, and for lighting any premises on some part of 


which the power is utilised, provided only that in a local area 


where an electric lighting provisional order exists, the consent 
of the authorised distributor in such area is first obtained. If 
such consent is withheld, the Board of Trade may dispense with 
it if, in the opinion of that body, the authorised distributor 
under the provisional order is not willing and in a position to 
give the requisite supply to the power user upon reasonable 
terms and within a reasonable time. 

All these Acts contain a sliding-scale clause as regards prioes 
and dividends, also powers for the revision of the scale every 
10 years by the Board of Trade. 8 per cent. being taken as the 
normal maximum dividend. The general clauses follow pretty 
closely the usual electric supply practice ; for details reference 
should be made to the Acts themselves. There are a few 
examples of groups of provisional orders having been obtained 
for adjoining districts by arduous negotiations extending over 
several sessions. These undertakings typify many of the diffi- 
culties with which electrical engineers have had to contend, but 
they are not more fully referred to here as the form of pro- 
cedure was not by Power Bill. There is, however, an important 
Northumbrian undertaking dealing with the north bank of the 
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Tyne from Newcastle to North Shields (excluding the latter) 
with part of the hinterland, which belongs to both classes and 
should not be omitted from the list, especially as it has been 
one of the first to get to work. The main purpose of the Power 
Acts is to keep the number of power stations within economical 
limits, and by the selection of suitable sites and the equip- 
ment of works of considerable magnitude to enable elec- 
trical energy to be transmitted in such а manner that the retail 
price to the consumer will be reduced to а figure which will 
oompare with, and in many cases be far lower than, that of 
any other form of power, whether gas, steam, oil, or other 
agent. The enormous development of electricity in the United 
States and Canada and on the Continent of Europe, and the 
numerous great electrical power distributions over large areas 
in those countries, are in themselves practical evidence in favour 
of the prinoiples we are advocating. It cannot be urged that 
the requirements of this country, so far as trade and cheap pro- 
duction are concerned, are different to those obtaining in the 
countries mentioned. 

The absence of undertakings of the kind in the United 
Kingdem has not been on account of any difficulty or impossi- 
bility on the engineering side, or from lack of suitable conditions. 
We have few large water powers it is true, but there is an 
equally good source of power available, and coal in this country 
can replace, on favourable terms, the water power available 
elsewhere for the generation of electrical energy. Moreover, 
even in those parts of the country where coal is more expensive 
than in the coal districts themselves, relatively cheap electricity 
may be available if it is generated in sufficient quantity at large 
power stations, and the supply from such stations is distributed 
over a suitable area. Capital charges, management, rent, rates, 
and taxes usually form a larger proportion of power station 
costs than fuel, but the greater the importance we have to 
attach to the fuel item, the more necessary it is to adopt the 
most comprehensive methods and to concentrate and economise 
its use. Under the Electric Lighting Acts and the conditions 
heretofore existing, the scarcity of the electricity supply in this 
country has been due to the high cost of production. Even in 
the more developed areas the cost has been too high, as a general 
rule, to admit of its being freely used by the consumer on terms 
more advantageous than those upon which he can employ steam 
or gas for industrial purposes, or gas or oil for domestic service. 
Statistics have shown us that the average cost of production 
and supply to consumers becomes lower as the output of the 
power station increases, but the difference between stations 
supplying one million and four million units per annum is less, 
and not in proportion to that obtaining between smaller stations 
with much less difference of output. Without an increasing 
diversity factor this difference would tend to disappear as 
stations increased in size. A good diversity factor’ oan only 
be achieved by combining with electric lighting the supply of 
energy for as many and as various other purposes as possible, 
and, so far as lighting is concerned, the supply to every class 
of consumer. As the ares of supply is extended, the“ diversity 
factor" tends to improve owing to the difference in the incidence 
of the demand in different districts. 

I shall not attempt to follow the more technical aspects of 
the subject just now, as they afford scope for many papers, 
aud certainly for more discussion than you can give to them 
this evening; but it may be well to summarise the points for 
and against the old system and the new—4.e., the supply from 
small local stations and the supply from main power stations. 


SuPPLY OVER COMPREHENSIVE AREAS FROM MAIN PowER 
STATIONS IN SELECTED POSITIONS. 


Advantages.—(1) Comparatively large field for development ; 
(2) high load factor obtainable, all the plant being used to the 
best advantage ; (3) cost of fuel and handling can be reduced to 
a minimum, as the power station can be located where fuel is 
cheapest, fuel handling most economical, and water is available 
for condensing ; (4) low running costs, management expenses, 
and maintenance per unit sold, as the result of a very large and 
regulae output ; (5) the low cost of plant per kilowatt installed, 
aud the increased economy in running with very large sets ; (6) 
low rents, rates, and taxes (the difference between town and 
country) ; (7) economical provisions for extensions to plant and 
buildings ; (8) low costs and charges for electrical energy for all 
purposes possible in consequence of above advantages; (9) 


removal of the power station with its chimneys, etc., outside 


the residential district. х 

Disadvantages (from point of view of local authority).— (1) 
The transmission mains must pass through their area whether 
supply be taken or not; (2) sentimental preference for complete 
independent plant of their own. 


SUPPLY IN SMALL LOCAL AREAS FROM SEPARATE STATION3. 


Disadvantages. —(1) Small field for development; (2) rela- 
tively low load factor; (3) cost of fuel, handling it, and water 
supply depend on immediate local conditions, favourable or 
unfavourable ; (4) high running costs, management expenses, 
and maintenance, the costs per unit sold being generally higher 
the smaller the station ; (5) higher relative cost of machinery 


per kilowatt installed, and lower economy in running; (6) 
rents, rates, and taxes relatively higher; (7)the extension of 
buildings is frequently very expensive, owing to disturbance 
and other difficulties incidental to town sites ; (8) high charges 
for electrical energy for all purposes as result of these dis- 
advantages. 


The story of George Stephenson and the cow on the line has 
come down to us as typical of the prejudice and the ignorance 
with which* railways had to contend in their early days ; and: 
80, too, when the early history of the electrical industry comes 
to be written, the part played by the local authorities in their 
strenuous opposition to the Power Bills will be а record of 
reproach to them. For the purposes of this opposition there 
was a conference of local authorities in Manchester in 
January and a meeting of the Association of Municipal Corpora- 
tlons in May. The object of the first meeting was to prevent 
the second reading, aod that of the second to influence the 
decision of the Parliamentary Committee. The methods adopted 
by those who endeavoured to wreck the Power Bills were 
strongly condemned in the course of the second reading debate,- 
and tbe President of the Board of Trade found it necessary to 
repudiate а garbled report which had been circulated as to his 
remarks upon the Bill for the Warsop project in the previous 
session. Everyone interested in the welfare of the industry 
should read and think over that debate. True, the Bills were, 
read a second time and committed, but what a curious light is 
thrown by the discussion upon the difficulties with which we 
have to contend! Perhaps there is time to mention two 
examples. Mr. Ritchie said: “, . . I hope the House will 
give its attention to the very important considerations ia this 
case before they decide to reject on second reading a Bill that, 
it is fraught with so many possibilities. Ib is true, I think, 
that the electrical enterprise of this country is in an exceed- 
ingly backward condition ; it is inferior with regard to light, 
and certainly with regard to the conveyance of power, to 
many European countries, and it is greatly inferior to North 
America and Canada. It may almost be said that there are 
villages in North America which are in possession of advan- 
tages in connection with electricity which some of our largest 
towns do not possess. It cannot be doubted that there is a 
demand for something to be done. At present electric light 
matters are governed largely by the legislation of 1882, and it 
has been said that this Bill is largely in opposition to many.of 
the enactments in the Act of 1882. If no other charge or 
argument could be brought against this proposal, the argument 
of the opponents to this Bill would indeed be weak, It must 
be remembered that it was the Act of 1882 which more than 
anything else had delayed and hampered the development of 
electrical supply, and in so far as this Bill departs from that 
Act, I think its departure is amply justified by the. con; 
dition of things at present existing in the electrical world.” 
Here we have a member of one of the strongest Govern; 
ments of modern times, the Minister entrusted with 
legislation affecting the trades of the country, who hag 
realised the extent and cause of our backward condition in 
relation to a great industry, and ingenuously confessing 
that during five long years of office one of the main causeg 
of the trouble has remained effective upon the Statute-book, 
Sir William Harcourt said, **. . I do not altogether 
share my hon. friend's (Mr. Broadhurst) objections to great 
enterprises being carried on through private sources. That 
was & question which occupied 50 or 60 years ago the attene 
tion of this country, and that was at the time of the com- 
mencement of the great railway interest. That question was 
decided by the wisdom of the great statesman Sir. Robert 
Peel. We know that Sir Robert Peel was much attacked af 
that time for throwing the railway enterprise of this country 
into private hands, and not adopting the system so largely 
followed on the Continent. I look forward to this question 
of electricity and electric supply as the great question of the 
future, and it is from that point of view that I wish to refer 
to the subject. If this company is prepared upon proper 
conditions to supply electricity to any part of the country, I 
am not opposed to that. No man can say to-day what part 
electricity may not play in the industry of the country, and 
that is 4 point which the House of Commons should keep 
in view. But what are the conditions which ought to be 
imposed ? What was the policy which was pursued with regard 
to the railway companies? Parliament did not leave it 
altogether to particular promoters of Bills; Parliament did 
not leave it to the discretion of individual committees. They 
placed the whole of that great enterprise, upon which more 
than a thousand millions of private money has been 
expended, greatly to the benefit of the country—a sum 
larger than the National Debt, and now paying intereat 


* In 1801 we had no railways in the sense we now use the term. 
To-day the railways of the United Kingdom extend to about 
22 000 miles of line, constructed ab a cost of about 1 300 millions 
of pounds. The annual gross receipte now exceed 100 millions, 
and of the expenditure, which amounts to over 60 millions, fully 
one half is distributed in wages to over half a million employés. ` 
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at least of 4 per cent., and one of the greatest invest- 
ments for the savings of the country—under general legisla- 
tion. I think that a model which we ought to follow in 
this instance. But what was the method which Parliament in 
those days adopted in dealing with the railways? They did 
not allow particular promoters to take their chance in 
individual committees. They placed the whole of that great 
enterprise, as I have said, under general legislation. . . .” 
This statement of Sir William Harcourt goes to justify 
the charge that the Legislature has neglected an industry 
the importance of which he deesribes in suitable terms, aud it 
also leads us to the economic aspect of the question. Compari- 
sons have been drawn between the benefits first derived by 
every class of our community from the applications of steam 
power and of railways, and those which have accrued to other 
nations in larger measure than to ourselves from the uses of 
electrical energy. The United Kingdom itself has not yet lost 
any material part of its natural advantages for the manufacture 
of engineering material, or of ecope for their employment. In 
what way has destructive legislation acted so as to place us in 
the position of inferiority we are reproached with to-day? It 
has, among other things, tended to destroy cumulative invest- 
ment effect. Savings out of the profits of a business tend to go 
back, as an additional investment, into that business or some 
department of trade allied with it. Part of the profits derived 
from railway enterprise undoubtedly went in again, and attract- 
ing new capital to it, provided means for building new lines and 
for equipping rolling mills, foundries, engine works, and other 
undertakings which have provided employment for thousands 
of our fellow-countrymen. No influence has done so much 
during the past 100 years to stimulate enterprise, to encourage 
commerce, and to develop the resources of any country. 

In our own time legislation has not only deprived the great 
mass of the people of the direct benefits of electric science, 
but it has made much of what little has been done indistin- 
guishable to the investor from local government loans for 
drainage, refuse destructors, slaughter-houses, and other pur- 
poses most necessary in themselves, but somewhat in the back- 
yard of civilisation. It may be replied that Sunderland, for 
instance, has just declared a profit out of its municipal tram- 
ways, but what advantage has this been to anyone? The fares 
have been substantially the same as would have been charged 
by private enterprise or the amount would not have been 
earned. The local rates we may be sure will not go down, 
and if they are a trifle lower than they otherwise would 
have been, those to benefit most will be the railway com- 
рапу and other large ratepayers who have contributed least 
to the tramway revenue. The banks, insurance companies, and 
such institutions which provide much of the local government 
loan capital will get their 34 per cent., and part of it may be 
reinvested in colourless loans elsewhere, but of that great 
ee influence towards the growth of healthy industry 
which I have imperfectly described as the cumulative invest- 
ment effect, there will be Jittle or nothing. And the money for 
the purpose has been deflected elsewhere. The subject ie a 
complicated one, and it may not be in place to follow it here, 
but it is a significant fact that, excluswe of foreign loans, the 
yearly increase of capital from this country invested abroad 
averages at present about E50, O00. 000. One tendency of this 
has been to set more people to work abroad instead of at home, 
and to increase the competition against home industries. In 
the interests of which class of the community the enactments 
I have referred to were passed and have been administered 
by the various authorities, it is difficult to say. They 
have not benefited the general public, the complaint 
made on their behalf is that they are debarred from the 
advantages of electricity ; and least of all have they 
benefited the working-man, who finds that while the electric 
light and comprehensive electric tramways are not for him, 
hundreds of thousands of pounds’ worth of foreign-made plant 
and accessories are landed on our shores. The working classes 
have suffered in another and, perhaps, a more serious way from 
the division of the country under innumerable local authorities 
endowed with powers such as I have described. The more or 
less arbitrary boundaries of these authorities, derived in some 
cases from the Middle Ages, are not and cannot be adapted 
to one and all the various means by which science and enter- 

tise can be brought to the aid of the general community, and 
it can be shown that in practice the system tends to aggravate 
some of the grievous social and industrial problems of our 
‘own times. These authorities number among them men of 
eat ability and benevolence, but their collective action is 
requently controlled by traders, property owners, and others 
who act upon the view that the best interests of their several 
districts lie in the direction of increase of ratable value 
and of population. Add to this a large official class alive 
‘to the advantage of increasing the importance of its own 
environment, and there need be little wonder that each district 
shows a tendency to *' cuddle up” all it can attract, and that 
there should be grave reason for our being urged ‘‘to get rid 
of that which is really a scandal to our civilisation, the suffering 
which many of the working classes have to undergo in order to 


obtain even the most moderate, the most pitiable accommoda- 
tion.” There may be many fibres to the scandal of the housing 
of the poor, but the conditions most favourable to its growth 
are to be found in our system of local government and its 
administration. 

The future of the electrical profession is so interwoven with 
social questions that we cannot escape their consideration. Mr. 
Balfour has said, ‘‘I believe that electrical traction is going to 
play a far larger part in the solution of this difficulty "—the 
housing of the working classes—‘‘than any of the strange 
schemes I have analysed”; Mr. Lough that It has been 
agreed by everybody that the chief means of improving 
housing accommodation is to spread out the city and destroy 
congestion, and it is agreed that there is no way of doing 
this effectually except by providing better facilities for traffic." 
No one can question the advantages of improved traffic 
facilities, but if the direction morning and evening is to and 
from a congested trade centre the problem is only half solved. 
It is to electric power distribution on a sufficiently compre- 
hensive scale to adapt the country districts to manufacturing 
purposes, in company with inter- urban connection by means of 
electrio traction, that we must look for the greatest agency in 
ameliorating the conditions of the working classes in all their 
surroundings. It can scarcely be asked what has all this to do 
with the Inetitution of Electrical Engineers, for we have seen 
that the community is conscious of the backwardness of 
our work, and faced by social phenomena such as t liose 
to which I have referred, we are called upon to perform 
our part in counteracting them. Electrical science is ripe 
for the occasion, and it therefore appears to be our duty 
and to our interest to convince the Legislature as to the 
means it should take to enable us to carry on the services 
assigned to us. As some technical objection might possibly be 
ralsed to any action we may take in this direction, we shall 
find, on consulting the memorandum and articles of &ssocia- 
tion, which describe the scope and general organisation of the 
Institution, that (among allied objects) it was established ** To 
promote the general advancement of electrical and telegraphic 
science and its applications, . . (Section 3 B), and To 
do all such other lawful things as are incidental or conducive 
to the attainment of the above objects (Section 5 D). 
Article 53 says that It shall be the duty of the Council 
to adopt all due means for the advancement of the 
Iostitution ; to provide for properly conducting its businees 
in all cases of emergency . . ."; and a preceding 
Article 49 provides that . the Council may appoint 
committees chosen from their own body, and committees for 
special purposes, consisting of members of Council and members, 
associate members, or associates of the Institution and others, 
with such powers as the Council may prescribe." 

Thus the terms of our constitution not only authorise action 
being taken, but they also appear to intimate the course to 
be followed in dealing with any obstacles with which we may 
have to contend, and I trust that the discussion will give the 
Council an indicatlon as to the desirability of appointing a 
special committee, as provided by Article 49, to consider 
what steps should be taken to remove the restrictions upon 
us, some of the effects of which I have endeavoured to 
describe. 


DIscvssIon. 


Prof Perry (the president) read a let‘er from Mr. Vesey Knox 
regretting hie inability to sccept the invitation of the Council to 
be present that night. He had read Mr. Madgen’s paper, he 
wrote, and the question involved seemed to him to be altogether 
one cf price. Та the case of tramways no doubt other con- 
siderations operated, but so far as mere electrical supply was 
concerned, Parliament had now in principle degided thab any 
company offering economical advantages should be enceursged, 
of course with due regard to vested interest, In bis opinion ib 
was in the power of companies practically to force local autho- 
rities to take current by offering it aba cheap price. Capital 
expenditure on the part of such authorities would thus be saved. 
It was in the interes) of companies to supply the current cheaply, 
because the cost of eupply ab a high rate was much greater than 
bbe cost of supply ab а low figure. In some ways ib wes a pity that the 
sliding-scale clauses were not applied to electric lighting undertak- 
ings, instead of the clauses giving the Board of Trade power to 
alter the scale of charges after reven years. The sliding scale 
had now been applied in the case of the Power Bille, and ib was to 
be hoped that this would have a natural commercial effecb upon 
the undertakings. 

Mr. R. Percy Sellon said во much of the time of the Institution 
was taken up in the discussion of eubjacts of a purely scientific 
character, that ib was seldom they had before them a paper of the 
kind Mr, Madgen had read, which deal with electrical engineer- 
ing questions from their political and industrial aepecte. The 
paper went into details and touched the very foundation of the 
iesues upon which the life or death, the euccees or failure, of elec. 
trical engineering depended. In his opinion, therefore, the paper 
was one of great importance, and its chief interests fell under two 
heads. Firet of all, there were the intrineic interests attaching to 
ib, and then there was the matter viewed from the collectivist or 
political standpoint. "With regard to the first, Ме. Madgen had 
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drawn up fully and fairly the pros and cons. of these large power 
distribution schemes which depended upon that question. Was it 
in the interest of the public as a whole that there should be 
а few large distributing stations distributing over large aress, 
or a great number of small stations distributing over emall 
areas’? Having regard to the facb that at the present time 
everything was making for the consolidation of industries in 
all directions, he thought the intrinsic merits of the large power- 
distributing schemes over tbe small stations located from town 
to town were clearly established. Io was a reprosch to the 
Iostitution thab they should debate over the question as to whether 
these schemes were possible while countries which were far bebind 
England in point of industrial progresa had solved it, and were 
still solving id by such stations as Niagara іп America, and other. 
Why was it that they were in that backward state? Id was because 
the progress of the electrical industry in England was not being 
determined by its intrinsic merite, but from the political stand. 
point. The industry had come to be the plaything of politicians, 
and of those who were advocates of municipalisation in the 
interests of the democracy. "That was the real explana- 
tion of the fact that in thao country they were quite without 
thoee large distributing stations, while abroad they were already 
in existence. In the case of electric lighting, the Legislature 
retarded the growth there; and with regard to tramwaye, the Act 
of 1870 was only after great difficulty amended by the Light 
Railways Асб, which had really given electrical tramways the 
possibility of existing. Parliament had banded about electrical 
conceesions in such а way that iù was very emall wonder that the 
investor could not be got to believe that there was for him а 
commercial advantage, at least, ia going in for electrical enber- 
prise. They in Eaglaud possessed all the advantages—mate- 
* riale, finance, technics—wbich their great rivals in America, 
Germany, and Switzerland had, and the theory that tbe 
matter would in the end muddie iteelf out was one which 
he contended must be dismissed. The practical question was, 
what could their Institution do in its own sphere to add its 
quota towards the removal of the disability under which the 
iadustry suffered? He contended it was open to the Institution 
to take a more active interest in the support of those bodies, 
associations, and individuals who were engaged in trying to better 
the conditions in which they worked. Of couree, there was the 
legislative question which jast now was menacing the develop- 
ment of the tramway induatry and the electric lighting and power 
distribution schemes. He trusted that the reception which the 
Institution would give to the paper before them would strengthen 
the hands of the Council in feeling that the body of the members 
was behind them in lending the weight of authority of the Institu- 
tion in the support of any measures which would help to remove 
tbe disabilities which the industry was subject to. 


Mr. J. 5. Raworth agreed as бо the great importance of the 
subject. The two main points were: were electrical engineers 
behind the position which they ought to have achieved? and, 
secondly, what were the causes which had brought Баб lagging 
into existence? He would compare the position of the gas com. 
ресе with that of the electrical undertakinga in this country. 

he total revenue of all the electric light and power undertakings 
in Great Britain and Ireland was £1,606,000 per annum. Ib would 
perhaps astonish the meeting when he told them that the revenue 
of the gas companies in the two years from 1896 to 1898 bad 
increased from 19 millions to 21 millions odd, the exact increase 
being £1 600, 110 All tbat ought to have gone into elec- 
brical engineers’ pockets. In the face of all the electric 
light stations in the country, ib was the fact that the gas 
companies bad been able to steal that amount of money from 
e'ectrical engineers and put id into their retenue account. Farther, 
the profit which the three large gas companies in London made 
per annum was £1,650,000, which was greater than the revenue of 
all the electric ligho undertakings put together, Who could вау, 
then, that their industry had not been choked. His objection to 
municipal trading was based on the ground that corporations did 
поб manage business as well as companies. Besides, the companies 
could supply the article at a lower price than could municipalities. 
Io was only on account of the growth of tramways aud electric 
lighting that the new principle was introduced of giving the 
advantage to the corporation as againsb the company. In the 
great industry of gas there was no advantage to the municipality 
that tbe company did not enjoy. "There were two or three pro. 
visions of the Aot of Parliament which brought about the 
preeent state of affairs from which they were suffering. In 
1882 the Legislature made it almost impossible for any electric 
lighting stations to be established, because the neceesary capitai 
could nob be raised. That matter was somewhat mended by the 
purchasing clause being altered from 21 years to 42 years, bub 
even now ib was a difficulb matter to get capital for these under- 
takings. If the legislative restrictions were removed. and private 
undertakings were put on the same terms with municipalities, he 
foresaw there would be no further trouble. 


Mr. A. A. Campbell Swinton deplored the facb that they did 
not have more discussions like the presen) ab the Institution. 
Mr. Madgen had given the reasons for the backwardness of the 
electrical industry in this country, but until only a very short 
time ago engineers would not bave agreed with these. They 
would have said ib was dae to the speculation which took 
place in 1882 There was no doubt ab all now, however, 
that the primary reason why the industry was во back- 
ward was because of the Tramway and Electric Lighting 
Acte, and the administration of those Acts by the Board of 
Teade. He had been led to look into the constitution of the 
Board of Trade, Ho had consulted several books on the subject, 


one of which told him that the Board of Trade bad been in 
existence for some centuries, and after leading a chequered career 
was entirely suppressed. This, however, he did nob believe, The 
'' Encyclo; edia Britannica” explained that the Board of Trade 
was formed of high officers of Soate, including the Lord Great 
Chamberlain and, ex officio, the Archbishop of Canterbury. This 
work went on to state thab the Board of Trade was seldom 
called together, and existed merely in name. That really 
went, to some extent, to the root of the present state of 
affairs. If they would follow the example of Oliver Cromwell, 
and appoint vo the Board of Trade a number of citizens 
who would be representative of the industriee of this country, ib 
would be a good thing. Placing any new industry in the hands of 
municipalities must necesssrily lead to that particular business 
proceeding very slowly. Corporations could not speculate with 
the ratepayers’ money, avd, therefore, could only go in for a 
business the succees of which was absolutely assured. "That was 
one great objection to municipalisation. Private enterprise was 
the only legitimate way of trying new work. Speakers had alluded 
to the fac» that ib was not easy аб the present time to raise money 
for electrical schemes and, again, he thought the reason was 
largely because the larger portion of the electrical industry was 
in the hands of municipalities, In Newoastle, а town with 
wbich he was familiar, there were two companies, both of which 
were prosperous. Both the S^atberough and the Cambridge 
electric lighting companies were almost entirely cspitalised from 
Newcastle, which showed that the people there found the enter- 
prises in theic own town profitable, If the electric lighting 
undertakings аб Edinburgh, Glasgow, Liverpool, etc., were in the 
hands of companies payiog 10 or 12 per cent., there would be no 
difficulty wha' ever in getting any amount of money. What was 
required now was that some body representing the electrical 
inaustry should assert themselves, Parliament was pushing all it 
could for municipalieation, and it wanted eomeone to push the 
other way. He thought this Iostitution might do ib to а certain 
extenb, 


Mr. Atherloy Jones, K C., M.P., admitted that Parliament had 
been perhaps remise in the efforts which ib might have succeesfully 
made in order to encourage and develop that great enterprise, 
which, whether it were traction or whether it were lighting, had 
had such marked success in other countries, but which in this 
country, through causes which had been traced by Mr. Madgen, 
had not met with corresponding soccess. He thought probably 
they would all agree, however, that within the lesb few years ab 
any rate there had been a growing tendency on the part of Par- 
liament that tbe interests of the community could perhaps be 
better served by deferring to the dictates of private enterpriee 
rather tban to municipalities. He was far from saying one word 
which would reflect. on the municipal government, bub they 
had perhaps coddled the municipalities a little too much. Опе 
cf the greatesb bindrances to the development of electrical 
enterprise had been the veto which could be exercised by local 
authorities over private undertakings. That, he thought, would 
be removed before long. Parliament, in passing the Power Bills 
last seseion for the county of Durham aud a certain portion of 
Wales, recognised that the є сб of municipalities was bo over-ride 
the interests of private bodies, The Bills now before Parliament 
were likely to meod with as much opposition as those be had just 
mentioned. He thought even that mach-abused body, the Board 
of Trade, would admit that it was desirable that facilities 
should be offered—to what leogth ib was impossible to say— 
for tramway und light railway companies to construct under 
more favourable conditions, во as to provide a means of 
communication from the centres of industry to thoee places 
outside the large towns, where the working classes could get 
cheap and healthy homes, If the President of the Board of Trade, 
who, he thought was desirous of promoting the well-being cf the 
public in thia direction, would devote bis attention to carrying 
through the Lie hb Railways Ach which was to some extent to 
pucceed the present Light Railways Aot, and probably part of the 
‘Tramways Act, id would in no small messare lead to the greater’ 
development of the electrical industry in this country. He bad 
been able to induce the President of the Board of Trade to 
receive a deputation and to dieclose the precise scope and 
direction of the new Tramways Act, and thess matters which 
Mr. Madgen had dealo with would undoubtedly be laid before 
the President before long, and, he hoped, would bring forth good 
fruit. 


Dr. S. P. Thompson thought they were all indebted to Mr. Madgen 
for his paper, for he doubted whether а more important topic 
could have been brought before the Institution at the present 
time. To be able to supply electrical power to their industries 
was a national question. Io was sometimes thrown againsb them, 
when tbey advocated the establishment of these large power 
stations and adduced practical reasona why they should be 
encouraged, thab all the power stations abroad were worked 
by water. whereas in thie country they had no euch driving 
power. That argument could no“ be admitted. In the first 
place; water power was not to be had for notbing, and if 
they had waterfalls in this country the owners would wand 
payment for the use of them. The price for the same would 
be estimated on the cosb of running the works by some other 
power. Tbe problem was how to make use of the natural 
sources they had, whether it were coal or water. The dearer 
the power was in iteelf, tho more was there to be gained by dis. 
tributing that power as economically as possible. He would ask 
Mr. Madgen to give some information aa to the relative working of 
large stations by coal as distinguished from large stations worked 
by water power. Another thing be would like to know was, what 
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was the proper bas is for reckoning oub a suitable size of unib for a 
big power station? Up to now, facta as to this had never been 
stated in a compact and concise manner which could be used for 
convincing those who could nob at present be convinced. Was it 
true that when they got a station up to the eize of 10 000 h.p., ib 
did not pay to go on increasing it to 20 000 h. p.; than іб was better 
to put up another station a ebort distance away? Was there, in 
other words, a limit of size where an increased output would 
decrease the profits? Ia Bradford, practically all the induatries 
which required electric power were textile, and began and left off 
work at the same hours. That was certainly not one of the most 
favourable conditions for the supply of electricity, as everyone 
knew ib was much better to have a variety of industries taking the 
supply working аб different hours of the day. Therefore, іа 
determining the unit, they must consider the different places all 
over the country, and the circumstances under which the supply 
was made at each. When one compared the state of things in 
Italy—comparatively speaking, a poor country—and saw how 
station after station had been built, one felt perfectly ashamed 
of what was going on in this country. While in Bradford 
he found a firm which was supplying looms to the textile 
industry of Lombardy, each of which was fitted up with a 
three phase motor, whereas in Bradford itself the firm had 
not supplied a single loom electrically fitted. They now came 
to find that a central station was an absu'dity. Ib was far 
better to have the station outside, which did away with the 
necessity of carting coal and other materiale into the heart of 
the towns. A few large stations outside the towns would pay а 
great deal better than a number of small stations inside, each 
serving its own particular district. He would close with a parable. 
In Aldgate, in the City, there was the old village pump surviving 
to this day. The time was nob far distant when these pretty 
little electric stations would be looked upon as being just as 
сое as the Aldgate pump was to-day for aupplying water to 
odon., 


, Mr. R. Hammond said that during the discuesion of the Power 
Bills last session before Sir James Kitson'a Committee, some vital 
interesting engineering questions arose in connection with the 
generation of electrical energy at centres of distribution, and of 
energy for large areas. These questions still awaited decision. They 
were: (1) what was the limit of distance from the generating 
works to supply the consumers beyond which the extra cosb of 
distribution counterbalanced tbe advantages of concentration of 
plant; (2) what was the limit of kilowatts installed in a central 
station beyond which economy of centralisation of plant ceased ; 
and (3) what were the means that were going to be adopted in 
order to prezerve, over a large area. with various consumers, large 
and small, pulling at tbe line, uniformity of preseure so as to be 
able to give electric light within efficient limite? The paper 
before them had sn excellent title, but not one of tbe engineer- 
ing questions which they, as electrical engineers, were interested 
in was touched upon by tbe author. The paper might be summed 
up under about four heads: (1) а lament—a dirge, he might almost 
Pay—over the fact that they in this country were terribly behind 
in electric lighting; (2) an intimation that this backwardness 
was due to the ignorant Legislature, to the foolish Board of Trade, 
and to the selfieh local authorities; (3) an intimation that wbab 
they should do was to copy the Germans and Americans; 
and (4) an appesl to this Institution to form a com- 
mittee in order to make the path of the company pro- 
moter аф all events a little smoother. He was glad to be 
there thab night to say that he distinctly dissented from these 
four propositions. The real reason why we were behind ia 
this country in electric lighting was that they had to compete 
with gae at 2a. per 1,000 cubic feet. Throughout America and the 
Continent gas was abnormally high in price, and tbat was why 
tbe electric lighting andartek tags flouriehed in those countries. 
Mr. Madgen said the backwardnees in this country was due to 
local authorities. Tbat was an absolutely mistaken idea to 
nourish. As matter of facb, out of the 25 millions of money spent 
on electric lighting undertakings in the United Kingdom avd 
Ireland no leas than 14 millions had been contributed by local 
authorities and they, he thought, owed a great debt of gratitude 
to them. Local authorities could produce electricity at a price hands 
down below companies, "Then as regarded Germany, they heard a 
lot about the wonderful power schemes there. As a matter of fact, 
practically all tbe largest works were owned by municipalities. 
He aleo disagreed with the suggestion that a committee should 
be formed to put there local authorities right and to straighten 
out the Legielature. Ib would be better far if rome member 
he could роб because he was a member of the Council—wonuld 
move an amendment that a committee be formed to consider the 
engineering questions connected with power eupply, and to report 
to the Institution to what extent the power echemes are likely to 
overcome the present difficulties. 


Mr. 8. Morse suggested to the laet speaker that his speech 
was one better undelivered. He regretted that Mr. Hammond 
had stated thab being a member of the Council he could nob 
himee!f move an amendment. He might bave said he did not 
dare to move it. The present position of the electric lighting 
industry was largely due to the unreasonable conditions put in 
the way of ita progress by local authorities. He agreed that 
Parlisment was responsible for many of them, bub local authorities 
had gone furtber, and entered into an alliance by which they 
exercieed an undue inflaence, which ought not to be permitted, 
over members of Parliament when tbese matters came before the 
House. Itb was essential for the industries of this country that 
there should be available to every manufacturer a supply of elec- 
ric power аб rates wbich would enable bim to compete with bis 


foreign competitor. Last session а body of local authorities 
went to the President of the Board of Trade, and said in effect, 
"If you sanction these Power Bills, we will vote against you on 
every question." Whereupon the Bills came out of committee 
with the decision that nothing should be done affecting local 
authorities unless they desired ib. Local authorities wanted to 
spend the largest possible amount of money on their electrical 
schemes, and did not work from the point of view of giving а 
cheap supply to manufacturers. He was surprised to hear Mr. 
Hammond make the statement that because 14 millions had been 
spent by the local authoriries on electric lighting schemes we 
should be grateful. Thao sum was a very small part of whab 
would have been spend bad companies had a free hand. Traders 
had a right to have their schemes discuseed on the merits, and the 
veto given to local authorities to prevent that being done ought 
to be abolished. 

Me. G. L. Addenbrooke largely agreed with Mr. Hammond —at 
any rate, as regarded his facte; but he thought he had drawn 
wrong inferences from them. The fact was that, while on the 
Continent electric light and power had been supplied for the last. 
seven or eight years, we in this country had done practically 
nothing in power supply. If proper regulations putting private 
enterprises and local authorities on even ground had been passed, 
instead of the Electric Lighting Acts some years ago, they would 
have seen the industry in a far more advanced position than it 
was ab preeent. By the end of this session of Parliament some- 
thing like £100,000 would have been spent in promoting theee 
Power Bills. Id was perfectly true that in Germavy and 
Switzerland practically all the power schemes were in the hands 
of municipalities. As stated by Mr. Hammond, the engineering 
question of the subject ought to be diecussed by this Institution, 
but each power scheme must be dealt with on its own merite. 
Unless local authorities could eee absolute detriment to them- 
eelves by the passing of the Power Bills, a free hand should be 
allowed as far as possible. | | 

Mr. E. Garoke said he felt very strongly on this question, and 
if he had followed Mr. Hammond, as requested, he was sure he 
would have been disoourteous to bim. "Tnat gentleman was once 
а company promoter himself—an occupation which he now looked 
down upon. He much regretted that Mr. Hammond should have 
put forward statements which were so misleading to the younger 
members of the Institution, where he bad locked for a fair-minded 
view of that very complex question. Mr. Hammond wanted them 
do be thankful that the municipalities had spent 14 millions on the 
industry. As a matter of fact those who were cspitalists woul 
have spent that sum five or six years previously had they had the 
chance He muet say he was strongly in favour of municipal 
enterpriee, but he did. think it was not opo of the provinces 
of local authorities to take the profits of trade from private 
individuals and put them in the pockets of collective capitaliste 
cf local authorities. He would undertake to refute any 
suggestion thao gas had been an obstacle to electric light. 
Another argument Mr. Hammond used was that tbe local 
authorities supplied electrical energy at a lower rate than com- 
panies. His (Mr. Garcke’s) argument was that if the corporation 
undertook to supply electrico light at all, tbey sbould do it in the 
common interests of the community. The lower the price the 
better they could do their work, and on this ground he contended 
that the municipalities were able to carry out certain undertakings 
better than private companies. The backwardness of the electrical 


industry in this country was due to a plurality of reasops—sorial 


апа political, among others. 


Prof. W. E. Ayrton thought the paper was well worthy of their 
most careful consideration. The ecience of electrical engineering 
comprised the application of correct ressoning of all that apper 
tained to the electrical welfare. He ventured to think that there 
was a certain obecurity of logic ab the beginning of the discussion, 
for id was endeavoured to be proved tbat the electrical backward- 
ness in this country arose wholly from the obstruction of local 
authorities. He was not there as a champion of cfficialism, but 
no one had been more anxious to see the wide development of the 
electrical industry than he. Taking the example of the Metro: 
politan Railway, why were the trains not run electrically to-day ? 
Was this stagnation nob rather due to the lethargy of the cbair- 
man and directors of a private company than to ару reetrictions 
imposed upon them by the kingdom, Parliament, or the County 
Council. The Bill to sanction the running of the Inner Circle 
electrically became an Acb of Parliament four years ago, and 
yet ——. There were endless like examples. Coming to the 

uestion of the distribution of electrical energy, was it the fact 
thab in those districts which were under the control of munici- 
palities electrical energy was always so dear, and in other places 
wbere private companies ruled it was во cheap? He did not believe 
іо. He knew cf an instance where a large private company refused 
to eupply energy in bulk to tbe local authority at lees than 
3d. a Board of Trade unit. Needlees to say, the offer was not 
accepted. r 

Mr. C. B. Clay, of tho National Telephone Company, referred 
to the case of the telephones in this conntry. He proceeded to 
read editorial extracts from the Times of June 13, 1884, with А 
view to showing that the Government threw every possible obstacle 
in the way of the introduction of telephones, One extract гап: 
‘Ib is much to be wished that Parliament could find time to 
liberate the telephone from the bonds of red-tape, and allow ite 
future to be shaped by the operation of the ordinary laws of 
economy," and drew the moral that the practical applications of 
science could not be prosperously committed to the hands of the 
Government. This, said Mr. Clay, applied not only to telephones, 
but to all branches of the science. One of the.conditions on which 
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the company were allowed to open up call offices was thab they 
should c ө ls., and half of this went to the Government. 

General Webber rose to a point of order, complaining thab Mr. 
Clay's remarke were irrelevant to the question before the meeting. 

The President, however, ruled that the speaker was entitled to 
proceed. 

Mr. Clay said the title of the paper was The Electrical Power 
Bills of 1900—Before and After." He was dealing with the 
"before." Proceeding, he referred to the veto of municipal 
&uthorities. In London the County Council had the right to say 
whether the telephone wires should be placed under the streets or 
not. Even now there was comparatively a amall amount of under- 
ground work going on in London, and this was solely due to the 
County Council, who, after keeping the company waiting a year 
or two inserted two clauses in the agreement which could not be 
accepbed by the company. He complained that the company were 
unable to lower their rates owing to the hindrances of the Post 
. Office, and urged upon the Institution tbe necessity for doing 

everything possible to get rid of the obstructions of municipal 

authorities. If competition were allowed on fair grounds, he had 
nothing to say. 

General Webber and Mr. J. Gavey both repudiated thestatements 
of the last speaker. The latter was of opinion that the Telephone 
Company had had an absolutely free hand to charge what rates 
they liked. Io was not right to say that they had been hindered 
by the Post Office as regarded the reduction of rates. The 
present state of affairs was ratber the reeulb of publio preesure 
than of the action of the Post Office. Id was untrue thab the Posb 
Office had acted unfairly in preventing the public receiving а 
proper telephone service either from the company or the Post 
Office. The company, on the obher hand had in certain places 
resorted to the device of offering to the Post Office subscribers a 
free service. 

Colonel R. E. Crompton, having read the paper with the very 
greatest interest, was in full sympathy with the author. He 
agreed that ib was nob on account of their inefficiency as engineers 
аб they were so behind in the electrical iadusbry in this country. 
Іо was due to extraordinary causes, one of which dated from the 
Tramway Асб of 1870, which sought to fetter private enterprise and 

enabled municipalities to compete by means of the rates. Mr. Ham- 
mond must have forgotten that for years after the Electric Light- 
‘ing Acte came into force municipalities had numbers of provisional 
orders lying idle. They never lifted a finger until private enter- 
prise showed them thab the industry could be made profitable in 
this country. The question was, Could electrical tranemission in 
this country be e to pay? The municipalities would hang 
back until this was proved jusb in the way they did in the 
days of the electric lighting. Bub in spite of them the Power 
Bills would be brought forward, and within a few years munici- 
palities would be applying for parliamentary powers for transmission 
schemes themeelves. There was no doubt that the public opinion 
was that in England the electrical engineers were to blame—a 
most shameful and unmerited suggestion. When they remem- 
bered what such men as Hopkineon and Swan had done, and when 
they knew what was done to introduce accumulators and the 
handreds of other things in England, they asked themselves what 
had other countries done that they in this country had not done 
firs}? There were no central stations abroad so economical as 
those in this country. 'The facb that the machinery for these 
stations had been very largely made abroad, was mainly due to 
climatic conditions, The real eause of the backwardness of the 
electrical industry in England was municipal restriction, and 
nothing else. 

Mr. Madgen, in reply, expressed his regreb that the question 
of municipal trading had necessarily to be brought into the 
discussion. Butit would nob have been well had the opinion cf 
this Institution gone forth to the world without some opposition 
from the apostle of municipal trading. Mr. Hammond attributed 
the backwardness of the industry to the cheapness of gas. He 
(the speaker) had never heard such a weak argument addressed 
to such a body of men before. The engineering and technical 
questions which arose on this subjecb might usefully absorb the 
attention of the Institution for two or three years, With regard to 
the economical limit of a central station, some five years ago ib was 
put at 6,000 h.p., but now thah was much too low a limit. Referring 
to an article in the Electrical World of New York, Mr. Madgen said 
increasing the size of a central station always caused a continuous 
increase in the economy of оосо, At а certain poinb, 
however, ib was meb by the disadvantage of long feeders, eto. 
"The character of the area to be dealb with went to determine the 
limit of the station to some extent. Mr. Edgar, the preeident of 
the Boston Edison Company, had written him thab their plant was 
so arranged that for all practical purposes ib was one atation of 
20,000 h.p. Mr. Hammond had referred to the value of the work 
done by local authorities in this country. At the present time 
throughout the United Kingdom there were only 250 districts where 
a supply of electricity was made. Mr. Hammond evidently did 
nob recognise the dog-in-the-manger nature of the local authorities, 
who at the present time had 212 provisional orders outstanding. 
With regard to Prof. Ayrton's remarks about the Mebropolitan 
District Railway, it was owing to finance that tho line was not ab 

present run electrically. Prof. Ayrton also gave an instance of a 
company refusing to supply the local aubhority with energy ab 
less than 3d. per unit, but iù must be remembered that they only 
wanted 500 kw. as a maximum demand. He should have charged 
them 6d. a unit. With regard to telephones, the Telephone Com- 
pany had been treated in an exceedingly unfair way by the 
Government. Anyone could realise the difficulties ander which 
they had been carrying on their work. Practically all their business 


was overhead, and they had to geb wayleaves wherever they went. 
Mr. Gavey had reproached the company with offering the Post Office 
subscribers a free service, Баб the Goveroment was itself responsible 
for any devices which the company might bave resorted to in 
order to carry on their business. He was glad Mr. Crompton had 
appreciated the purpose of this paper. Ib was a bread-and-butter 
question. How could it be ia the interest of anyone that local 
authorities should deal with the industry in the way they were 
were doing? It was in their interest, as electrical engineers, to 
see thab these legislative hindrances were removed. Io bad now 
been discovered that electric tramways were a means of relieving 
congested districts. Personally, he believed that electric power 
distribution was going to do more to relieve such districte, aa ib 
would assist in the migration of industries into more open country. 

A vote of thanks to Mr. Madgen for his valuable paper closed 
the meeting. 


OOMPANIES’ REPORTS. 


NEWCASTLE-UPON-TYNE ELECTRIC SUPPLY. 


Directors: Alderman T. G. Gibson (chairman); J. H. Arm- 
strong; F. W. Dendy ; G. B. Hunter ; Dr. J. T. Merz; J. H. B. 
Noble ; J. Tennanb ; Dr. К. Spence Watson; Sir Lindsay Wood, 

arb. 

Report of the directors (with abstract of accounts) for the year 
ended December 31, 1900: 

The directors, in presenting the balance.sheeb and profit and 
loss account for the year ending Deo. 31, 1900, have pleasure in 
stating that the total units sold for the year amounted to 1 095,519, 
as against 967 098 in 1899, and 803 789 in the year 1898. The profits 
of the year, including the balance of £1,811, Is. 6d. brought forward 
from 1899, amount to £10,605. 6з. lld., out of which interim 
dividends at the rate of 5 per cent. per annum upon the ашоцоб 
paid up on the preference shares, and ab the rate of 8 per cent. per 
annum aye the ordinary shares, were paid in July last, absorbing 
£3 680. 2«. 3d. The directors now recommend the payment of 
further dividends at the rate of 5 per cent. per annum on the 
amount paid up on the preference shares, and аб the rate of 8 per 
cent. per annum upon the ordinary shares, absorbing £4 537. 
133, 10d.; and that the balance of £2 389. 10s. 10d. be carried 
to next year. The high price of coal which ruled durin 
the year has increased the cost of production compared wit 
the previous year by aboub £1,600. At present prices the 
larger portion of this increased ip Pe will be saved during the 
current year. The reserve and depreciation account, which ab 
Dee. 31, 1899, &'ood ab £20,000, has been increased during the 
year by the sum of £20,000, being the Poma of £1 per share 
on 20,000 preference shares issued, and now stands ab £40,000. 
Two sets of plant, with a capacity of 500 kw. each, have been 
erected аб Pandon Dene, so that the continuous.current service 
referred to in the last report is now supplying current in the city of 
Newcasatle-on-Tyne. The Bills which were promoted in Parlia- 
ment lasb year to give powers to the Company outeide the area of 
their original provisional order, and aleo for the supply of electricity 
in Gosforth, have been successfully carried through, as reported 
to the shareholders on Sepb. lasb. Pursuing the policy 
foreshadowed in thab report, the Company is now in possession 
of an extensive central . station ab Wallsend, having 
taken over and enlarged a station commenced by the Walker 
and Wallsend Union Gas Company. A suitable riverside 
site at Carville, the provisions for the purchase of which were 
included in the Company's Bill of last year, has also been secured 
upon satisfactory terms, and is available for future development, 
The central generating station is under the management of a 
joint committee of the directors of this Company and of the 
Walker and Wallsend Union Gas Company. The Company under 
the above arrangements is in a position to meet the present and 
growing demand for electricity for both power and other put- 
poses. The purchaee price of the riverside site referred to above 
was settled at £22,500, on the understanding that the vendors 
received preference shares for their purchase money, and in settle- 
ment thereof there were allotted to them in January of the preeent 
year 3 750 5 per cent. fully-paid preference shares of £6 per share, 
£l of which is premium. This allotment is additional to the 
20,000 preference shares issued at a premium of £1 to the 
Bhareholders during the year 1900, and there now remains 
unissued 10 000 ordinary shares and 6,250 preferences shares, 
which will be offered to the shareholders of the Company on 
the same terms as the last issue during the forthcoming autumn, 
by which time it is expected the remaining calls wili have been 
made on all the allotted shares. The directors propose to 
create 4 per cent. mortgage debentures to the amount of £250,000, 
which will be issued from time to time as the extended operations 
of the Company require, the total issue nob to exceed one-half of 
the paid-up capital. Towards this contemplated issue considerable 
sums have already been received, and are treated in the accounts 
ав loans. The expenditure on capital account during the year has 
amounted to £127,261. 2s. 9d., the greater portion of which was 
nob productive of revenue during the year. The Board has been 
increased under Article 74, as amended by special resolution dated 
Ocb. 4, 1900, and the directors have pleasure in stating thab they 
have secured as colleagues Sir Lindeay Wood, Bart.. Mr. J. H. B. 
Noble, Mr. F. W. Denby, and Mr. G. B. Hunter. The confirma- 
tion of the appointment of these gentlemen as directors is required 
under the articles of association ab this meeting. The directors 
regret to have to reporb the loss of the valued services of Colonel 
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F. F. Sheppee, who, owing to his having ceased to reside in the 
districo, has resigned his seat on the Board. — Consequent upon 
this reeignatioo, Dr. J. T. Merz is the only director who retires 
by rotation. He ie eligible, and offera himself for re-election. 
The auditor, Mr. Thomas Harrison, alao retires, and is eligible for 
re-election. 


ELECTROLYTIC PARENT COMPANY. 


The report of the directors for the year ended Jan. 31 lasb 
shows а net balance at the credit of protit and loas account of 
£49,536, represented by £62 in cash and 49,471 fully paid up ordi- 
nary shares in the Company. The directors recommend that 
45,772 of these shares be distributed among the shareholders by 
way of dividend, at the rate of eighb sharea for every five sharea 
held in this Company. Satisfactory progress has been made with 
s oo of the works of the Company at Middlewich, 

ire. 


NOTTING HILL ELECTRIC LIGHTING. 


Directors: Sir William Crookes F R. S. (chairman); Arthur 
Ellis Franklin. Esq. ; Alexander Howden, E*q ; James Thomas 
Jervis, Esq. ; Joseph Wilson Swan, Esq.. F.R.S. Engineer and 
manager: Geo. Schultz Secretary: R. G. Rawkins. 

Abstract of the eieventh annual report of the directors and 
sbatement of accounts foc the year ended Dac. 31, 1900: 

The expenditure on capital account, which at the date of the 
last bslance-sheeb stood at £137,350. 13a. 7d., bas been increased 
during the раво year by £27,639. 9з. 4d., of which the principal 
items are: £12 198. 164. 11d. for new mains (principally the trunk 
main from Wood - lane to the distributing stations); £3 336. 153. 6d. 
for the freehold property in Lancaster road (bought for the purpose 
of erecting a subsidiary station to supply the northern portion of 
Notting Hill) ; £3 177. 14s. 5d. for the erection of the buildings in 
Lancaster road and Balmer-place, to contain the transformer 
machinery ; and £8 282, 2s. 91. for the necessary machinery for 
equipping these sbations. To provide the capital necessary for 
this expenditure, the balance of £19 000 debentures was issued. 
and аһ a general meeting held on Aug. 1 the capital was inc. essed 
by £100,000. Of thia fresh capital 2 200 £10 shares have been 
issued to shareholders, at a premium of £2 per share. As iù was 
nob possible to carry through the full echeme of extension during 
the course of the year, the sum of £18,000 remained unspent, and is 
on deposit to meed instalments due оо con*ractors when they mature. 
The number of lamps connect ei ia 68 505, and the number cf con 
sumers is 1,191, and of these 91 percent. are supplied ab 200 volta. 
Iv will be seen that for the first time the пей profit of the Company 
shows a decrease, notwithstanding the facb that the gross revenue 
showed an increase of 10 per cent. This is accounted for by increase 
in expenditure for coal (£1,000), and by the expenditure of £1 200 
on ''repairs to accumulators,” which involved the entire renewal 
of one seb of batteries. Moreover, in May the directors found 
the new works ia Wood.lane would nod be in working order in 
time for the winter supply, and, therefore, they were compelled 
to refuse fresh supply contracts. The resuld was that the 
fresh capital expenditure has been unproductive, and the 
increase in the number of lamps, which promised to be large, 
amounted to only 9,400. I is expected thad early in the current 
year the Company will resume making fresh connections. From 
the number of applications already received a large increase may 
be anticipated. In the south-western portion of the Company's 
area, bounded on the east by the grounds of Holland Park, and 
comprising Addison-road and ita neighbouring streets, a difficulty 
has arisen. Iv is intended to supply this dietricd from a trans- 
forming station ab the southern end of Addison-road, aud a виіб. 
able long leasehold site was purchased, subject to the consent of 
the freeholder to the transfer. This consent has been withheld, 
and ib has become necessary for the directors to apply to Parlia- 
ment to enable them to acquire this site by compulsory powers, 
as it is necessary for the proper carrying out of their obligatione 
to supply carrent in this portion of their area. The Bill which is 
now before Parliament is confined to this one object. Aba special 
general meeting held on the 27th inst. the shareholders passed 
а resolution approving it, and a notice of the necessary con- 
firmatory meeting to be held after the annual meeting. is sent 
herewith. Іп the last report ib was stated that in conjunction 
with the Kensington and Koightsbridge Electric Lighting 
Company, Limited, a new generating station was to be erected 
ad Wood lane for supplying current wholesale to the two 
companies, to be distributed through transforming stations 
in their respective areas. Ib was estimated that the cost of 
these joint works would be £100,000, and this estimate has not 
been exceeded. The capital was obtained by the issue of special 
debenture stock, amounting to £100 000, and no part of the capital 
of our Company has been utilised for this purpose. The works 
are now approaching completion. the machinery is running, and 
the tests having proved satisfactory some amount of current is 
already being supplied tothe respective companies. The premium 
arising from the issue of shares and debentures during the year 
amounted after deducting expenses to £4 257. 17s. 7d. The directors 
have added to this the sum of £742. 28, 5d. out of current revenue, 
making a total of £5,000, which has been transferred to the depre- 
ciation. renewal, and reserve fund, bringing that account up to 
£11,000. Although the expenditure on the renewal of accumu- 
lators might have been taken from this fund, the directors 
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preferred to charge it against the revenue for the year. Of the 
remaining neb profit, after paying interesb on the debentures and 
new ordinary shares, depreciation, etc., amounting to £7,444. 

14s. 8d., the directors recommend the payment of the usual 

dividends of 6 per cent. on both the preference and ordinary 
shares, amounting to £5,070. Of the balance, according to the 
articles of association, one-half, amounting to £887. 7s. 4d., is 
credited to the holders of the founders’ shares, and the other half 
to the ordinary and preference shares. This will enable a farther 
1 per cent. to be paid on both ordinary and preference, with a 
distribution of £1. 128. per share on the founders’ shares, An 
interim dividend of 3 per cent. was paid on July 1, and the balance 
of 4 per cent. will be paid forthwith, together with the distribu- 
tion on the founders’ shares. The preference shares having 
received their full 6 per cent., the 1 per cent. bonus will be added 
to the interim dividend on these shares, to be paid on July 1 next. 

The directors desire to place on record their appreciaticn of the 
services of the engineer and manager, secretary, and staff gene- 
rally ; the amount of extra work tbrown upon them in connection 
with the construction of the joint station and of the subeidiary 
stations has been very large, and has been ably carried out. 

They desire also to exprees their satisfaction ad the friendly 
assistance they have received received in all matters соп: 
nected with the joint station from the directors and staff 
of the Kensington and Knightebridge Electric Lighting 
Company. Limited. The directors retiring in rotation are 
Messers. Alexander Howden and Swan, who, being. 
eligible, offer themselves for re-election. The shareholders will 
recollect) that un the occasion of the last meeting Mr. J. W. 
Swan, F.R.S., was elected a director to replace the late Mr. 

Francis Radford. The shareholders’ auditore, Messrs. Fox, 

Siestons, and Co., retire, and, being eligible, offer themselves for 
re-election. The accounts will be audited in due course on behalf 
of the Board of Trade. . 

REVENUE ACCOUNT. 


De. Generation of Electricity. £ в. d. 
Coal and other fuel -.. . £2,917 11 7 
Oil, otc., and в(огев......,..........-.. = 384 11 O 
Wages and gratuities . . 692 14 3 
Repairs and maintenance of planb — 1.674 0 10 
— — 566817 8 
Electricity supplied from Wood -lane works ......... 111 10 9 
Distribution of electricity. 
Repaira, maintenance, eto... 402 10 9 
Wages of meter readers, eto. 113 16 0 
————— 516 6 9 
Rates and taxes .. ides ies OU аа VENT ER) 67717 0 
Management Expenses. 
Directors’ fees and salaries.............. 2,613 10 0 
Stationery, etc., and general charges 316 3 4 
Auditors of Companyůy - 52 10 0 
Auditor appointed by Board of Trad 37 0 0 
0 3,019 3 4 
Special Charges. 
Insurances ..........................—.... — 107 5 7 
Law costs reno — 6 5 1 
— — 113 10 8 
10,107 6 2 
Balance carried to net revenue account ............. . 9856 0 0 
£19,900 6 2 
Cr. 
Sale of current (782,215 unite) lesa discounts and £ s. d. 
bad dsds йкы A ERU L ET ER EN ses 18,796 18 6 
Rental of meters and other apparatus on oon- 
sumereg’ premises 6...6... 798 8 8 
Connecting installations, sale of stores, etc. ....... а 194 18 10 
Rents receivable...... JJV 235 11 9 
Transfer fees, etc..... eer eene oase i Tai dais 7 8 6 
£19,963 6 2 
Dr. GENERAL BALANCE-SHEET, £ s.d. 
Capital account - amount received -. ... 172.000 0 0 
Dae from sundry tradesmen and others ............. - 5,240 12 0 
Sundry creditors ............................- „е ез ы 1.005 13 0 
Depreciation, renewal, and reserve fund account... 11 000 0 0 
Founders’ shares undivided profid accounb.. ......... 19 14 9 
Preference and ordinary shares undivided profit 
ACOOUDD, cisco rero ces ES EE Loon a Lees EL REA Fee audi a 64 14 9 
Balance at credit of nob revenue account, £7 444. 
14a, 8d.; less interim dividends, £2 835 ............ 4,009 14 8 
£193,940 9 2 
Cr. 
Capital aeccount—amounb expended for wor ke, £ s d. 
including cosb of provisional order .......... -.... 164.990 2 11 
Sandry debtors for current eupplied, eto. 6,942 19 7 
Other debtors. , —— - 285 0 2 
Stores on hand . e е 479 17 7 
Stock (movable plant and tools) ...................... а 277 17 8 
Cash at bankers and in hand.. — 19,964 11 3 
Preliminary expenses, compensation, etc ............ 1000 0 0 
£193,940 9 2 
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NOTES. 


Canadian Telegraphs.—There are still persistent 
rumours abroad to the effect that the telegraph system 
in Canada will soon be under State ownership. The 
Government is reported to be negotiating for the purchase 
of the lines with a view to conducting the business, but up 
to the present no authoritative statement has been made. 


Lecture on Electricity.—Mr. E. T. Williams, of 
King's Lynn, delivered an interesting lecture in the 
lecture hall of the Union Chapel, Manchester, on the 
5th inst. on “Electricity in the Service of Man.” Mr. 
E. W. Hoyle, М.А„ of Owens College, presided. The 
leeture was illustrated by lantern views, and а discussion 
followed. 

The Institution Journal.—The Journal of the Insti- 
tution of Electrical Engineers for February, 1901, contains 
Mr. W. Langdon's valuable paper “ On the Supersession of 
the Steam by the Electric Locomotive.” Mr. W. Duddell’s 
paper On Rapid Variations in the Current through the 
Direct-Current Arc,” which aroused so much interest among 
the various members of the Institution, also appears, 
followed by Lieut.-Colonel Crompton’s descriptive lecture 
“ On the Electrical Engineers (R.E.) in South Africa.” 

Electrical Developments.—Hitherto the primary 
batteries employed in the central telegraph office in Calcutta 
have given considerable trouble and inconvenience to the 
department. These have now been supplanted by an 
installation that has been set up for the storage in 
secondary batteries of electricity from the street mains, 
which is used in the transmission of messages to a number 
of long-distance lines. The apparatus is most compact, 
and has shown itself to be a great иштоо on the old 

arrangement. 

Cooper's Hill.—It is with great satisfaction we note 
that the seven professors at Cooper’s Hill Engineering 
College who were recently requested to send in their 
resignations are to be given a hearing. As a result of 
urgent representations which have been addressed to the 
Secretary of State for India, Lord George Hamilton has 
intimated that these gentlemen are to be permitted to atate 
their cases to the Visiting Committee of the college. After 
this has been done the matter will be further considered by 
the Secretary of State in Council. 

The Tesla Telegraph.—A short note appears in the 
issue of the Scientific American for March 9 to the effect 
that Mr. Tesla’s agent has left London for Lisbon to 
establish а receiving station on the Portuguese coast at 
the fortieth parallel of latitude, which will be in commani- 
cation with a Tesla transmitter located on the New Jersey 
coast. We had no idea that an actual experiment was 
proposed, and trust that our contemporary is correct in the 
above statement. We, personally, should have thought 
that to make experiments on a smaller scale over a shorter 
distance would have been a more reasonable procedure. 

The Yorkshire Electrical Power Bill. —It will 
be remembered that the directors of the syndicate which 
is promoting the above-mentioned Bill had inserted a clause 
in it which would allow them to supply energy without 
the consent of local authorities in certain cases where it 
was proved to the satisfaction of the Board of Trade that 
the company would give a cheaper supply than the local 
authority in question. Owing, however, to the strenuous 
opposition which has been brought against this clause, it 
has now been revised, so that the consent of the local 
authority will in every case have to be obtained. We 
much regret that this has been the case, as the interest of 
the consumers and also of the electrical profession would 
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be better served if the Bill were passed in its unamended 
condition. 

Mandalay Tramways.—lIndian Engineering gives 
some further particulars regarding this scheme, from which 
it appears that the Burma Electric Works Syndicate, 
Limited, propose to lay down and work a double track 
from the Zegyo Bazar to the Arakan Pagoda, and another 
from the railway station to the steamer landing stages on 
the Irrawaddy. It is suggested that the rent payable to 
the Municipality for the road should be £33. 6s. per mile 
per annum for the first six miles for the first five years, 
and for the next five years £5 per mile. For any additional 
mile up to 12 miles £33. 6s. per annum, and for any 
extension over 12 miles £13. 6s. per mile. 

Wireless Telegraphy in War Time.—The decision 
of the Admiralty with regard to utilising wireless tele- 
graphy for naval signalling purposes in war time testifies 
to the fact that the Government has fully recognised the 
value of this system of signalling. Stations for this pur- 
pose are to be established, it has now been decided, at 
Culver Cliff, Dover, Portland Bill, Rame Head, Roche 
Point, Scilly Isles, Gibraltar, and Malta. These two latter 
stations will, of course, be for use in connection with the 
Mediterranean and Channel fleete. As to the English 
stations, Culver Cliff is to be in direct communication with 
Portsmouth and Rame Head with Plymouth. By these 
means the naval commanders-in-chief at these porte may 
receive rapid and continuous information of what is 
happening in the outlying portions of their command. 
Special staffa for peace and war will be allocated to each 
station. 

The Central London Railway.—The committee of 
experte which is considering the question of the alleged 
damage caused by the working of the above railway to 
houses along the line of route is still taking evidence at the 
Board of Trade. We understand, unofficially however, 
that the experimente which the committee are making tend 
up to the present to show that the vibrations have been 
exaggerated by the householders, who hoped to obtain 
damages from the company. In certain cases instruments 
which have been used elsewhere for similar purposes have 
failed to reveal appreciable vibrations due to the running 
of the line. Certain witnesses at the enquiry have stated 
that the vibration is more at certain times of the day when 
the rush of traffic is on. Engineering evidence, however, 
is brought to the effect that this is extremely unlikely, as 
the weight of the people in the train is such a small 
propoition of the total weight. 

Imperial Telegraphs.—Some important resolutions, 
mostly originating from the provincial towns, on the 
question of Imperial telegraphic communication were con- 
sidered on the last day of the annual meeting of ‘the 
Associated Chambers of Commerce last week. For con- 
venience these were ultimately consolidated into one 
resolution, which, while expressing satisfaction with the 
progress made in the formation of an all-British Pacific 
cable, urged on the Government the absolute necessity for 
the construction of all-British lines between all parts of 
the Empire, and advocating that support be given by she 
association to the Imperial Telegraph Committee of the 
House of Commons in their efforts to promote enquiry 
into the question of charges and increased efficlency and 
economy. The resolution in this form was agreed to. 
There was another motion on the agenda paper, urging 
the Government to establish without delay additional and 
improved cables between the United Kingdom and the 
Continent, and to arrange for more direct wires to the 
principal Kuropean centres of commerce and manufacture. 
This was also adopted, and resolutions drawing attention 
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to the need for more efficient telegraphic and telephonic 
service between the commercial and manufacturing centres 
of the United Kingdom and for the cheapening of tele- 
grams were next moved and carried. 


Personal.—When the question of Mr. J. H. Rider's 
resignation came before the Plymouth Electric Lighting 
Committee it was accompanied by a note from him 
expressing his deep sense of the kindness and support he 
had experienced at all times from the committee, and 
adding that he would leave Plymouth with the utmost 
regret. We are pleased to be able to state that the com- 
mittee, putting on one side the loss to the town, con- 
gratulated Mr. Rider on his new appointment, and 
expressed their high appreciation of the zeal and the ability 
displayed by him during the five years that he had acted 
as electrical engineer to the Corporation. In view of what 
happened when the tramway engineer of the London 
County Council resigned his previous position in order to 
take up work in London, it is exceedingly pleasant to read 
of the goodwill which exists between Mr. J. H. Rider and 
the Plymouth Electricity Committee. We are also glad to 
note that his position at Plymouth is to be filled by his 
first assistant, Mr. E. G. Okell Here, again, the com- 
mittee are to be congratulated in that they have promoted 
an engineer who has been Mr. Rider's right-hand man in 
the design and laying down of the plant from the com- 
mencement up to the present time, and he will be able to 
render much more valuable service as chief than any 
outeide man coming into the district. 

Motor-Wagon Trials.—As previously stated in these 
columns, the Liverpool Self-Propelled Traffic Association 
will hold a series of automobile trials early in June this 
year. The main object of these trials will be to test the 
different types of heavy motor-wagons suitable for haulage 
operations in Lancashire prior to their being taken over 
by a Lancashire syndicate, which will be formed for the 
purpose of conducting road transport between Liverpool 
and manufacturing towns in Lancashire. We are now 
informed that the entry forms for this competition are 
ready for issue to intending competitors. Upon repre- 
sentations that a number of vehicles will otherwise be 
debarred from competing, the Council have decided to add 
a fourth class, to be known as class D. In this section 
there are no restrictions upon the tare or platform area, 
and all the conditions already published apply. The 
minimum load to be carried is four tons, but an excess 
may be declared, according to the rules. There is no 
alteration in classes A, B, and C, the specification for 
which remain unchanged. The days on which the teste 
will be made are Monday, June 3, to Friday, June 7 
(inclusive). They include hill climbing at Everton Brow, 
manoeuvring at Prince’s Dock, and long-distance runs— 
such as from Liverpool to Manchester vid Warrrington, 
and back vid Bolton. Some important resulte should be 
obtained. 

Internal] Resistance of the Lead Accumulator. 
In the digest of the Electrical World for March, we notice 
an abstract of a paper by Messrs. Dolezalex and Gahl on 
this subject, being an account of an experimental investiga- 
tion of the variation of the lead accumulator during the 
charge and discharge. This internal resistance, it appears, 
is very small, and is some ten-thousandths of an ohm in the 
cells used in practice. The resistance increases gradually 
daring the discharge. It decreases during the charge. In 
spite of its small value, the internal resistance is greater 
than it ought to be if calculated from the conductivity of 
the electrolyte. It must, therefore, exist in certain transi- 
tion resistance at the plates, due to films of non-conducting 
lead sulphate on the spongy lead and lead peroxide, or due 


а 


to variations of concentration of the acid at the plates. 
The authors find that in practice the increase of the resist- 
ance of the negative electrodes during discharge is entirely 
negligible. There is practically only an increase of resist- 
ance of the positive plate during discharge. But of greater 
importance in practice is the drop of voltage due to 
variations of the concentrations at the electrodes and to 
the resistance of the support of the active mass, especially 
of the negative plates. In comparison to these essential 
factors, the real internal resistance, which consists of the 
resistance of the electrolyte and the transition resistance 
between acid and plate, is negligible. 


Electric Light in Johannesburg.—We have just 
had an opportunity of perusing a copy of the Johannesburg 
Gasette for Feb. 81 last. The major portion of the issue of 
this paper is taken up with proclamations and notices 
inserted by the military authorities. Twoof these concern 
the electric lighting of the town. It seems curious to read 
under the initials “У, R.” a municipal notice that con- 
sumers of electric light can use the telephone at the fire 
brigade stations at all hours for the purpose of making 
complainte to lighting department as to their electric 
light. This notice, which is dated Nov. 16, 1900, is signed 
by the acting burgomaster Under the date of Jan. 24, 
1901, tho same gentleman, now called the acting mayor, 
informs the consumers that as no electric light can be 
obtained from the Rand Electric Supply Company, the 
whole supply of current for the Municipality of Johannes- 
burg has now to be generated at the town lighting works. 
The capacity of the plant at these works being small, the 
public is particularly requested to limit the number of 
lamps in use during the early hours of the evening to aa 
few as possible." This last notice, which was issued in con- 
sequence of the central electricity works being badly damaged 
by а band of marauding Boers, reminds us of the notice 
which certain electric lighting undertakings in the United 
Kingdom have had to issue at various times to their con- 
tractors for electrical plant who had not fulfilled their 
obligations. 

Street Railway Convention.—The twentieth annual 
meeting of the American Street Railway Association has- 
now been fixed for Oct. 9, 10, and 11 next. On each of 
the first two days there will be two sessions of the con- 
vention, the third and last day being set aside for the 
inspection of exhibite. With regard to the papers to be 
read at the meetings, the executive committee have decided 
that these shall be printed and advance copies sent to the 
members, in order that the time of the members may not 
be taken up in hearing the various papers read. Among 
the subjects which will be considered on this occasion are 
these: “The Economies resulting from the Use of Four 
Motors instead of Two on Double-Motor Equipments” ; 
“The Best Form of Car for City Service—a Consideration 
of the Various Types of Car as to Size of Car and Arrange- 
ment of Seats, including the Best Types of Brakes and 
Wheels"; The Best Manner and Mode of Conducting 
the Return Circuit to the Power-House”; “Practical 
Results obtained from Three Phase Transmission and 
Rotary Transformers or Motor-Generators in Transmitting 
Power on Railway Lines"; and “The Modern Power- 
House, including the Use of Cooling Towers for Con- 
densing Purposes" Mr. Vreeland, of the Metropolitan 
Street Railway Company, confidently hopes that all the 
important new work upon that system will be completed 
by the time of the convention in October, so that the 
visitors may be able to witness the largest street railway 
in the world in full swing. 

Permanent Phonograph Records.—In a recent 
patent Mr. Edison describes a new way of preserving 
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phonographie records for indefinite periods. The method 
is simple, consisting as it does of producing a perfect 
duplicate made of silver, with a thin plating of gold, from 
an ordinary wax record. The process followed by Mr. 
Edison is this: He takes а copper electroplate of а wax 
record. This copper relief obtained is then electroplated 
with silver, the surface of which next the copper, of course, 
has precisely the form of the original wax surface. The 
copper matrix is then dissolved away with acid. In the 
electroplating process the wax record is revolved under a 
bell jar in a Crookes vacuum, through which an electric 
discharge is passing between electrodes of gold. This 
causes a discharge of a vapour or infinitesimal particles of 
gold, which attach themselves to whatever they strike, 
forming s continuous coating of excessive thinness, and 
following the outline of the surface with absolute fidelity. 
Upon this coating the copper matrix is plated, to form the 
inside surface upon which the silver is deposited when the 
wax 1s removed. The gold, like the silver, being unaffected 
by the acid used, remains as a plating on the silver record 
when the copper matrix is dissolved away. In giving these 
details, the Scientific American points out that the amount 
of gold used is scarcely appreciable, and the silver may be 
a thim sheli, backed up by other material, so that the 
records are not as expensive as might be at first conceived. 


Velocity of Ions.—In an article on this subject in the 
Physical Review, Mr. C. D. Child adopts a new method for 
determining the velocity of ions in a gas which was sug- 
gested by Prof. J. J. Thomson in a recent number of the 
Philosophical Magazine. A teat was made by applying this 
method to the determiuation of the velocity of ions pro- 
duced by a flame. The author points out that no attempt 
has been made to secure great accuracy, since the quantity 
to be measured — de., the velocity of the ions — is one 
depending on a great variety of conditions, and because 
this work is rather the test of а method than anything 
else. The accuracy of the result given, however, will 
compare quite favomably with those hitherto secured in 
attempting to measure such velocities. There was con- 
siderable objection to determining the potential with a 
wire, and accordingly a water dropper was used in the test 
carried out by the author. In the first place, application 
of the method suggested by Prof. Thomson showed that 
the velocity of the positive ions drawn from а Bunsen 
burner is approximately 2:2cm. per second for potential 
gradient of one volt per centimetre, and that for negative 
ions 2:6cm. In the case of an unlimited supply of ions, 
if the discharge takes place between two regular surfaces, 
the velocity may be determined by simply measuring the 
current per unit area and the difference of potential 
between these surfaces; and if the surfaces be not at 
all regular, the relative velocities of the positive and 
negative ions may be determined by comparing the positive 
and negative currenta. 


West London Tramways.—No decision has as yet 
been arrived at either way as to the running of the electric 
cars on the West London tramways. The Kew Observatory 
authorities are still anxious as to the effect which any stray 
electric currents may have on their recording instruments, 
and on Friday last the ordinary horse-car traffic on the 
system was entirely suspended for an hour or two in order 
to allow of teste with the new electrically-driven cars being 
made. Some 30 cars were in operation, and at the same 
time а gentleman was watching the m Instruments 
in the generating station at Chiswick in the interest of the 
Kew Observatory authorities. The particulars thus obtained 
were for comparison with the readings of the magneto- 
meters at Kew in order to ascertain what effects, if any, 
were produced by the running of the electrical cars, and 


whether the latter give rise to any disturbances in the 
records, in addition to those already noticed as a result of 
the Central London Railway or of other causes. If it be 
found that the instruments at Kew were injuriously affected 
by the running of the electric cars on this occasion, it is 
expected that an agreement will have to be come to between 
the authorities and the London United Tramways Company 
before a start can be made with the public electrical 
service, Mr. A. P. Trotter, of the Board of Trade, 
carried out the official inspection of the electrical equip- 
ment of the line on the same day, and having 

to the great delay which has already occurred in 
putting the electric cars on the road for public service, 
we trust that something definite may be done as soon as 
possible. In the case of no disturbances at the observatory 
being discovered, there can be no reason, subject to the 
sanction of the Board of Trade, for any further delay, but 
in the other event, of course, arrangements must be made 
for setting up the observatory instruments in some more 
suitable locality than Kew. 


Bradford's Precautions.—Mr. C. J. Spencer, the 
tramways manager, and Mr. R. A. Chattock, the electrical 
engineer to the Corporation of Bradford, have drawn пра 
list of regulations for the guidance of the police in the 
event of falling overhead wires making earth contacts on 
the city tramways. A strict obedience to these regulations 
should toa large extent reduce to a minimum the risks 
attending the falling of electric wires. In the first place, 
it is pointed out that all traffic should at once be stopped. 
The nearest tramcar driver must then be informed of the 
occurrence, and he will immediately take steps to cut off 
the current. Failing this notice, communication with the 
nearest tramway depót by telephone or other means 
should be made, but the drivers of the trams must 
not be called on to interfere with the wires, except 
for the purpose of saving life or preventing persons 
from being injured. Of course, if a fallen wire should 
encircle any person, it must be immediately removed, and 
with this in view the following advice is given: (a) never 
touch it with your hands; (b) never touch the skin of the 
person in contact with it; (c) use a dry rope, dry stick, or 
any article of dry clothing to drag the wire away with, or 
to drag the person away from the wire; (d) use indiarubber 
gloves for pulling the person away from the wire, 16 being 
safeat not even to touch the wire with them ; (е) in case it 
is impossible to get the wire away from the person, the 
wire should be dragged to the nearest tramway rail and 
held down upon it in order to discharge the current, or the 
wire should be cut by means of insulated shears, which can 
be procured from the cars. Gloves should be worn when 
these are used. Gloves and insulated shears, referred to 
above, are provided on each car and also at each tramway 
depót, police, and fire station. In conclusion, the regula- 
tlons point out that animation can often be restored to 
persons suffering from electric shock by using the methods 
adapted to resuscitation from drowning. 


The Barmen-Vohwinkel Suspended Railway.— 
The first section of the new suspended railway between 
Elberfeld, Barmen, and Vohwinkel, officially opened by the 
German Emperor in October last, was thrown open to the 
public last week. It will be remembered that we fully 
described and illustrated this railway in our issues of 
Dec. 14 and 21 last. Great interest in the event was 
manifested by the people of Elberfeld and the other 
inhabitants of the Wupper Valley, althongh directors of 
the concern had the foresight to keep the fact and date 
of opening a secret so as to avoid too great a crush. 
Final trial runs were made early on the morning of the 
opening day, and as these came off without the slightest 
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hitch, the barriers leading to the stations and waiting-rooms 
were thrown open shortly after 8 a.m., and the unique 
railway was opened without special ceremony. The cars 
were immediately besieged by passengers, and all space, 
even standing room, was crowded by people anxious to 
experience the novel sensation of travelling on a mono- 
railway with the car suspended in mid-air. The runs were 
made without any hitch whatever, the cars travelling 
quietly and without shock or jarring, as in the preliminary 
trials. They take the sharpest curve without any appreciable 
tendency to turn out or to rock, and enter the stations with 
perfect smoothness and regularity. ' The entrance and 
exit of passengers at the stations is effected without 
loss of time. By pressing a stud the doors may be 
locked automatically by the guard. Tickets are supplied 
by automatic machines (10 pf. for first class, two 
tickets), and are punched by the guarde travelling with 
the cars. At the termini the cars are transferred over 
loop lines to the return rail in a few minutes. It can 
already be safely asserted that the question of dealing with 
the traffic in this district, which had become more and more 
acute during the last few years, has been most satisfactorily 
solved by the ingenious scheme carried out by the con- 
tractors, the well-known Schuckert Company. 


Electrolytic Process of Producing Phosphorus. 
Dr. F. J. Machalske, having carried out some extensive 
experiments on the production of phosphorus by electro- 
lytic means at his laboratory in New York City, is stated 
to have obtained such satisfactory results that a company, 
known as the Anglo-American Chemical Company, has been 
formed to prodace yellow and red phosphorus on a com- 
mercial scale by the process developed from these experl- 
ments. The Electrical World for the current month gives 
some valuable details of the system from the inventor 
himself. In the first place, the raw material consists of the 
ordinary phosphate rock used generally as a fertiliser. At 
present two electrical furnaces are installed, each furnace 
having a chamber 12in. by 18in. in area, with a carbon 
bottom and sides lined with calcined magnesia, the 
cover being composed of fireclay and red brick. 
Farther, each furnace has an aperture on top for 
feeding the phosphate rock, and ап aperture for 
inserting an electrode 8ft. long and 4in. in diameter. 
The inventor claims that five minutes after current is 
turned on a temperature of 7,000deg. F. is produced, which 
will reduce in 15 minutes 150lb. of phosphate rock. The 
phosphorus vapours thus set free are condensed under 
water, and the residual slag allowed to run off, the opera- 
tion being à continuous one. Current for driving the plant 
is furnished from the circuits of the New York and Queen's 
Electric and Power Company. It is asserted that yellow 
phosphorus may be produced by this method at a rate 
of 34d. per pound, the cost of electric power being 
lid. per horse-power hour. Dr. Machalske claims to 
have separated by means of the electric furnaces a new 
metallic compound which has the appearance of silver, and 
is not affected by sulphuric or hydrochloric acid, though 
alightly attackable by concentrated nitric acid. The metal 
has a specific gravity of 10:02, and is a good conductor of 
electricity at common temperatures, but a non-conductor at 
temperatures at 100deg. and above. He also claims that 
in the course of his experiments he found that by means 
of an electrical furnace connected with a properly-con- 
structed condensing apparatus chlorides of carbon, and 
eapecially carbon tetrachloride, may be produced by treat- 
ing in an electric furnace a mixture of common salt, carbon, 
and sand. 

Possible Uses for the Manometric Telephone.— 
Mr. Louis W. Austin, in the Physical Review for February, 


considers a convenient method of showing visually the 
complex motions of the diaphragm of a telephone receiver. 
He refers to the great sensibility of the manometric flame 
to small changes of gas pressure, and this, he pointe out, 
suggested the possibility of ite use in making visible the 
sound-waves produced in the telephone. Accordingly, а 
telephone receiver was connected to an ordinary mano- 
metric capsule by means of a rubber tube passing through 
а cork cemented into the opening in the telephone cap. 
The telephone having been connected in a shunt from the 
alternating circuit, about ‘01 ampere was sent through it, 
which caused the flame to dance excitedly. On examina- 
tion in the revolving mirror, however, the image little 
resembled the known form of current wave, and the real 
cause of the inaccuracies was not at first apparent. In a 
new arrangement, however, the connecting tube was done 
away with, a jet being inserted directly through the rubber 
cork in the telephone cap, and another hole drilled in the 
cap through which the gas was introduced, thus making a 
manometric capsule of the telephone itself. This turned 
out to be a great improvement on the former arrangement, 
which proved that at least a large part of the difficulty 
lay in the friction and elasticity of the connecting tube. 
Again, on the gas opening in the cap being constricted to 
about the size of the opening in the jet, the lower edge of 
the luminous part of the flame, as seen in the revolving 
mirror, assumed nearly the sine form. Thus the sensi- 
bility of the apparatus was increased in a marked degree. 
The apparatus in its final form has been tried with a 
number of different alternators, and the curves from all 
of these showed their known peculiarities of form, although 
a certain distortion seemed to be present, due probably in 
part to the flame itself and its tendency to flare. From 
the above observations the author draws several sugges- 
tions as to the possible lines of usefulness for the 
manometric telephone. In the first place, it may be used 
to show in the lecture room the motions of the telephone 
diaphragm and illustrate the undulations of an alternating 
current. Again, it may be so developed as to offer a 
practical and convenient method of tracing alternating- 
current curves, while in connection with a second mano- 
metric flame, actuated by а tuning-fork of known period, 
it becomes a frequency teller. Two other possible applica- 
tions of the manometric telephone suggested by Mr. 
Austin are in studying the distortions in sounds pro- 
duced by telephone transmission, and in comparing small 
alternating E.M.F.'s. 


Glasgow and its Telegraphic Communication. 
The chief topic of interest before the meeting of the 
Glasgow Chamber of Commerce last week was a com- 
munication from the Postmaster-General in regard to the 
interruption of the telegraph service between London and 
Glasgow, due to storms. This was in reply to а memorial 
of the directors of the chamber calling attention to the 
matter, and urging the extension of the underground 
system of wires. The Postmaster-General was unable to 
agree that “on the Continent, and especially in Germany, 
interruptions are now, through the adoption of the under- 
ground system of telegraphy, unknown." He pointed out 
that the international service was frequently interrupted 
by storms abroad. In fact, whereas the proportion of 
underground wire to the total of mileage of wire was in 
Germany 9:8 per cent, it was in this country 148 per 
cent. In the case of Glasgow, in the last 10 years 
the number of times it had been necessary to issue 
a notice of delay in the telegraphic service to Scotland 
had averaged only five a year, the average duration of 
delay being only 1 hour 24 minutes. Lord Londonderry 
referred to the London-Birmingham underground line, and 


THE ELECTRICAL ENGINEER, MARCH 22, 1901. 


401 


expressed the hope that within a very short time this line 
would be extended further northwards. He also antici- 
pated that another section from Preston northwards would 
be commenced during the next financlal year, which would 
especially add to the stability of the Scottish service. On 
the question of the respective percentage of underground 
wires in Germany and in this country, a letter was read 
from Mr. Paul Rottenburg. Не had it, he asserted, on the 
best authority that “ап entire collapse of the telegraph con- 
nections, such as is often experienced with overhead wires 
during severe weather, is entirely excluded in Germany,"and 
expressed the opinion that the Postmaster-General must be 
under some grave misapprehension as to his figures. It 
was urged that the underground system should be adopted 
with the least possible loss of time. A report is now being 
prepared by the committee which formerly had the subject 
under consideration. The Postmaster-General has also 
replied to the memorial of the Bristol Incorporated 
Chamber of Commerce and Shipping, in which he again 
held out strong hopes of the London-Birmingham under- 
ground line being extended. This experimental section, 
he mentioned, was due to the introduction of the paper- 
insulated cable, which was so much better suited to the 
purpose, both from an electrical and a commercial point of 
view, than the guttapercha-covered wires. He is not with- 
out hope that some of the difficulties and drawbacks still 
connected with an underground system will be surmounted, 
and that the Department will be justified in extending it. 
Bat it is necessary to proceed with caution.” 


Tho Behr Express.—Tho particulars given in the 
paper on the monorail high-speed railway between Liver- 
pool and Manchester by Mr. F. В Behr at the meeting of 
the Society of Arts on Wednesday week, are not new, 
inasmuch as the whole details of the scheme were well 
thrashed out before a committee of the House of Commons 
last year. Owing to various reasons, the Bill, which was 
then under consideration, did not get through, but tbe 
company are returning to the struggle this year with 
certain alterations in thelr plans and equipment, which it 
is hoped will enable the Bill to be passed by the new 
committee before whom it will coma, The description of 
the line given before the Society of Arts will be interesting 
reading to those who are unacquainted with the proposal 
of the company for the maintenance of а quick and 
frequent service of trains between the two large towns 
mentioned. The undertaking will require a capital 
of nearly three millions, and it is estimated that 
with 3,500 passengers per day it will be able to pay 
5 per cent. on its capital. Dealing with the question of 
brakes, over which considerable comment arose before the 
committee, Mr. Bebr explained that, besides the Westing- 
house brake, the company proposed to have emergency 
electric brakes. These, it is suggested, will consist of 
electromagnete energised by the motors on the trains used 
as dynamos. These electromaguete will act on the guide 
rails, of which there are four. The magnets are said to 
be 18in. long, each capable of exerting.a pull of 200lb. per 
square inch. The description, however, of this electric 
brake in the paper is not sufficient to meet with the usual 
requirements of a Patent Office specification, in that the 
brakes could not be constructed from the description 
given. It was explained by the author, however, 
that these emergency brakes will practically never be 
required, in consequence of the long length of line 
between the various signalling stations. This length will, 
of course, vary with the number of trains it is pro- 
posed to run, but with a six-minute service the sections 
would be four miles long, and the Westinghouse brakes 
will be able to stop the train when travelling at 110 miles 


not so essential as it was on an ordinary line. 


per hour in 37 seconds, during which time it will have 
made just under 1,000 yards. This seems to give an ample 
margin. The discussion which followed was opened by 
Sir W. H. Preece, who was in the chair. He alluded to 
the energy of the author in carrying out his scheme. He 
thought there was no difficulty over the braking of the 
train, and that the emergenoy brake proposed was really 
Another 
speaker referred to the advantage of the monorail system, 
in that it kept the centre of gravity below the point of the 
support of the carriages. The discussion concluded with a 
vote of thanks to the author. 


Electric Railway Patents. — Some important 
decisions were recently given by the Circuit Court of 
Appeals in New York on three patents relating to electric 
railways. All three were declared invalid. The first 
dealt with was the Knight patent, issued in May 20, 1890, 
which relates to eleetric railway controllers having a 
reverser and regulator manipulated by separate handles, in 
combination with a stop or lock so constructed and arranged 
as to leave both the reverser and the regulator free to be 
operated independently of each other. The question the 
Court had to decide in this case was whether Knight 
invented the locking arrangement whereby one device 
locks the other. From а report of the judgment in the 
Electrical World, we gather that the view taken by the 
tribunal was that, although the patent was in no sense a 
pioneer one, it did add a new or locking feature to pre- 
ceding devices in which the regulator and reverser were 
operated by different methods. The Court, however, éon- 
sidered that while this locking device was undoubtedly an 
improvement, it was not an invention of such novelty and 
importance in motor apparatus as to make a distinct step 
in the progress of the art as contrasted with mere improve- 
ment or perfection of what had gone before. The other 
questions before the Court were as to the validity of two 
Thomson patents issued on Aug. 14, 1883, and April 9, 
1889, respectively. The first of these covered the magnetic 
blow-out principle as applied to street railway controllers. 
The second patent related to the application of a shield of 
insulating material between the opposed surfaces of the 
arc-rupturing device and the electrodes between which the 
arc to be ruptured is formed, thereby preventing an are 
from forming at any other portion of the electrodes than is 
directly subjected to the arc-rupturing force, and permitting 
& conducting material to be applied, without danger of 
defect of action, very closely to the electrodes. With 
regard to the first, the Court referred to the early experi- 
mente of Davy and others, stating that the old scientists 
demonstrated that the magnetic field pulls the are away 
from the electrodes and extingnishes it. The theory of the 
divisibility of the Davy discovery of the effect of а magnetic 
field upon a voltalc arc which burns, from the alleged discovery 
of Thomson of the effect of the magnetic field upon the endsof 
the conductor between which the arc is burning, was held not 
to be strong enough to bear the weight that the experte 
placed upon it. . The Court concluded that if the patent 
was to be sustained, it would rather rest in ita support upon 
the declaration that Thomson applied the law which the 
aclentists observed in laboratory experiments upon magnets 
and electric wires to a switch of commercial use and 
efficlency, and made the experiments of practical utility. 
As to the second patent, the Court could not conceive that 
the effect of the insulation in an arc-rupturing device was 
anything more than the old effect which had always accom- 
panied insulation, and which was accomplished by the old 
mechanical means, although it was used to prevent lateral 
discharges in connection with an arc-rupturing device. Thie, 
then, was also declared invalid, 
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THE TRAFFORD PARK POWER WORKS. 
. (Continued from page $71.) 


The exhaust steam from the engines is condensed in 
injector condensers of the Ledward type, which are shown 
in Fig. 7. The circulating water is obtained from the 
Bridgwater Canal. This water is drawn up by means of 


MR. H. ALCOCK. CHINP BLECTRICAL ENGINHER OF THE TRAFFORD 
POWER AND LIGHT SUPPLY COMPANY. 


centrifugal pumps, which are placed on a separate founda- 
tion below the floor line. The pumps are driven by means 
of Royoe motors, and under ordinary conditions they can 
each supply 450 gallons per minute when working against 
а 256. head. The maximum output, however, can be 
carried up to 670 gallons. These pumps, the feed pumps, 
and the station lighting are all supplied from a separate 
station board, which is placed at the spot marked 
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sets have been supplied by the Electric Construction Com- 

pany, of Wolverhampton, and they are each able to transfer 

50 amperes from one side of the system to the other. 
SWITCHBOARD, 

The main switchboard, of which we give a good number 
of illustrations, is one of the best low-tension boards we 
have ever seen. It was manufactured for the company 
Messrs. Cowans, Limited, of Salford, to meet the s 
requirements of Messrs. Lacey, Olirehugh, and Sillar’s 
specification. The front and side views of the board are 
shown respectively in Figs. 15 and 14. In Fig. 15 is given 
& front elevation of the board, with the details the 
instrument filled in in the case of two of the panels 
only. Cross-sectìons of the board are shown in Figs. 16 

17. The great object in the design the 
arrangement has been to keep down the over-all dimen- 
sions in spite of the large current-carrying enr 
which the various parts are required to have. Thus 
the main parte of the board are designed to carry safel 
1,500 amperes, and in spite of this the width of the pan 
is only 81а. The framework used consists entirely of 
wrought and cast iron, while the back panels carrying the 
switch gear are of heavy slate. The side panels, which 
form an insulating mechanical division between the adjacent 
circuits, are also of slate. As will be seen in Fig. 17, the 
field regulating resistances are placed on a table in front 
of the switchboard, while the field resistances come under 
the same, and can be easily got at by removing the front 
panels of this table. The su tial plug bars which ran 
along the top of the switeh gear and underneath the 
measuring instruments, are made with exceedingly good 
contacts. Up to the present there has been no need to run 
at two different voltages in the station for different parts 
of the district, but the two plug bars will enable this to be 
done should the need arise in the future. In the mean- 
while the arrangements are exceedingly convenient in the 
event of a trial being made on one machine, while the other 
large steam generator is supplying load through the other 
set of plug bars. In the fuses used in this board there is 
а novel construction of splitting up the fuse into a number 
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Fie. 15.— View of the Switchboard, taken from the top of the second dynamo. E 


“ balancers in Fig. 2. The balancers are placed under 
the switchboard platform, and can be seen in Fig. 12. 
The whole of the station circuits are supplied at 250 volta, 
and are each equipped with а throw-over switch, so that 
they can be thrown on to either side of the three-wire 
pem This affords an additional means of balancing 

e system, and in consequence the size of the balancing 
machines has been able to be kept down. Two balancing 


of parallel parts separated the one from the other by means 
of alate divisions. Por thia purpose a slate grid is provided, 
as can be seen in Fig. 15; the fuse is then made up of a 
number of wires, which are soldered on to the copper end 
connections of the fuse. Each of these wires, when the 
fuse is inserted in place, comes in one of the lin. gaps 
of the slate grid. In this way the arc will be divided 
up, and the cooling effect of the slate is expected to 
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materially reduce the ordinarily destructive defect caused | tion to all zero cut-oute—viz., the liability to hold in when 
by а 500-volt arc with a heavy current. The voltmeters | there is a very sudden reversal of current. Pilot wires are 
used are of the Weston type, with illuminated dals. ũ . 
which can be read from tbe engine-room floor level. 
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FIGS. 16 AND 17.—8eotions of the Switchboard. — 


The ammeters were supplied by Messrs. Nalder Bros. and | brought back from the various feeding points, so that the 
Thompson, and are of their latest type. Another special | switchboard attendant knows exactly what voltage the 
feature of the board is the use of the Andrews return- | consumers are receiving. £ UE. 
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Ета 14. —814е View of the Switchboard. 
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current cut-oute, one of which is placed in‘one pole of each | DISTRIBUTING SYSTEM 5 

of the large dynamos. These áre'.intérlocked with the | There are at present three distinct feeders laid down by 
field-breaking switch, and as they operate immediately a | the company for supplying their various consumers. The 
reverse current passes through them, they avoid the objec- | first of these goes to the main gates of the park, the next 
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while the third is laid to the workmen's cottages which 
have been erected by the Trafford Park Dwellings, Limited. 
These feeders, and also the distributors, were all supplied 
and laid by Messrs. W. T. Glover and Co. The feeders 
consist of three separate single cables insulated with 
diatrine paper and then lead covered 
is puton over the lead. The section of the copper is half 
а square inch in the outside conductors, and one-eighth of 
a square inch in the zero wires. The whole of the feeders 
are drawn into 2jin. Doulton conduits, a separate duct 
being provided for each conductor. The conduits are 
each case provided with three ways, and € laid in a 
vertical plane in order to economise space. the exten- 
sions which are now being put in hand some Howard 
bitumen conduite are being used. All the jointa are being 
made in cast-iron split joint-boxes placed in briek pits, 
which are accessible through manhole frames and covers. 
The joints are made with copper sleeves, which fit tightly 
over the conductors, and which, when in place, are sweated 
up solid. These joint-boxes are then filled with diatrine 
com We understand that it is intended to work the 
distributing system on independent sections, whieh will 
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give more satisfactory results than if the whole distri- 
uting network were connected together. 
SYSTEM OF OHARGING. 

In making-up the charges for any consumer, due con- 
sideration always be pald to the character of the load 
he will provide for the station. In consequence of this, 
there is a very considerable difference between the cost for 
lighting and for power. Thusa consumer of er on the 
estate is charged at the rate of 14d. per unit for all energy 
supplied up to an average use of his maximum power 
demanded for 1,200 hours per annum. For all energy 
supplied above this, only jd. per unit is charged. Thus, 
assuming that a factory is only working 500 days 
annum, and that nine hours per day is the average АЁ ре 
over which the machinery is running, it will correspond to 
2,700 hours’ use of the supply, which will be quite sufficient 
to bring the charge down to 1d. per Board of Trade unit. In 
this no allowance is made for overtime or for night sbift 
work, from which it will be readily seen tbat in an ordinary 
engineering factory the charge per unit will come out con- 
siderably below 1d. For lighting purposes the charge is 

made on the maximum demand principle at the rate 

of 4d. per unit for the first 400 hours per annum, and 
144. per unit for all above this quantity. The supply for 
ting is at present given by means of overbead wires for 
the main rontes on the estate. Another large consumer 
for lighting is the Trafford Park Dwellings, Limited. The 
large number of workmen’s houses erected by this company 
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is laid into the works of Messrs. W. T. Glover and Co., | 


are all provided with aleotrie light, the charge being included 
in the rent. Thus, in a seven-roomed house, one light is 
put in each room, and can be burnt at the will of the 
occupier fer an addition of 9d. per week to his rent. 
For a four-roomed house the charge is 6d. per week 
for the four lights. The supply from the company 
en by meter by the fford Park Dwellings, 
Limited, two meters being provided for each large block of 
dwellings. As between 2,000 and 3,000 houses are being 
erected by the company, it will be seen that a very eon- 
siderable power be required for sg: ки As 
mentioned in our last article, with respect to the supply of 
power it is pleasing to note that the consumers have not 
complained of their bills for electrical energy. This shows 
that the basis of charges must be correct, and the engineers 
of the company assure us that the load on the supply 
station will soon show a profit at these low rates. It would 
seem thus that the company in attacking the problem 
boldly will be able to show that i$ is advan toa 
manufacturer, even though a large one, to take supply 
of energy from a distributing centre. We need hardly say 
that in starting such an und the moet unfaveurable 
conditions for supply occur at first before a great vasioty 
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Fia. 18.—Loed Curve of the Trafford Park Power Station for February 23, 1901. 


of consumers are connected. The load curve which we 
give in Fig. 18 shows that the all-night load is already 
& good one. The curve also shows how sudden are the 
variations of load on a station supplying factories. These 
variations, however, occur at well-known periods as a rule, 
and there will be no difficulty in preparing to meet them 
at these times—in fact, the curves may be said to show the 
alacrity with which the British working-man drops his tools 


at mealtimes. 
EXTENSIONS. 


Up to the present the whole of the supply is given on 
the threo-wire system with direct currents, with 500 volta 
between the outer conductors. When, however, the current 
is demanded farther away from the station, it is proposed 
to use the three-phase system. It is also expected by the 
engineers that Їп future gas-engines direct-coupled to 
dynamos will be employed instead of  steam-engines. 
Tenders have now been received by the company for 
el te of the large size which would be required. 

ith these engines 1t is proposed to so arrange the exbaust 
outlets that the heat in tbe gases discharged will be used 
to generate steam for gas- producers. This will result in 
the recovery of а considerable quantity of heat which is 
now allowed to go to waste in all gas-engines. 

In conclusion, we have to thank the engineers of the 
company (Messrs. Lacey, Clirehugh, and Sillar) and Mr. 
L. B. Atkinson for their kindness in placing the informa. 
tion and drawings at our disposal. We gather from the 
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last-named gentleman that from Ма 

on which Messrs. W. T. Glover and Oo. took 
organisation of the un 
of the cost to consumers coming down even below the 
present low scales. 


TRAMCAR CONSTRUCTION. 


Mesars, G. F. Milnes and Co., Limited, who have just 
issued in book form а comprehensive description of the 
work carried out by them, may be regarded as the pioneers 
in the industry of tramear construction. The e in 
question is beautifully illustrated and of & most interesting 
character. Tracing the history of this industry from ita 
introduction into eountry from America some 40 years 
ago, the descriptive matter deals with every branch of the 


work done at the main works of the firm at Hadley, Salop. 
that these works, which have 
are completed on the most 


The accompanying plan shows 
only recently been erected, 
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by electridity, whivh trevetsds tite 


gantry ‘crane, worked 
en of the avenue commanding the entrances 


tite 
there is every probability to, and the exits from, all the different departments. 


As before stated, the timber is brought direct into the 
works by water, and as the logs are required they are con- 
veyed to the sawmills, which department is equipped in a 
most complete manner. The sawn timber is 
taken by trucks to the electric crane in the main avenue, 
which in turn deposita it in the timber yard. Finally, they 
are transferred to the stores to undergo the natural drying 
ess. The wood remains here for at least two years. 
to the wood-working machine shop, the first thing 
one is impressed by is the extensive nature of the machinery 
employed for shaping, sawing, mortising, planing, позове 
tenoning, and ornamental work. А particularly noticea 
feature about the shop is the total absence of shafting and 
belting, whereby the risks to the company's employós in 
this department are considerably reduced. АП the machines 
are worked from the basement. Each of the large ones 
is independent of the others, the electric current being 
switched on and off at will—a most important factor in 
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Blook Pian of Oar Works, Hadley. 


approved style. The easy accessibility both by rail and 
waterway is an undeniable advantage. On the one side, 
there is the Shropshire Union Canal, by which the timber 
or other material required by the company is conveyed 
direct from seaports to the dock facing the chief centre of 
operations ; on the other side, a railway which enters the 
works and is connected with the trunk line of the London 
and North-Western Railway Company at Hadley Junction. 
Another impression one readily receives from the plan is 
the excellent situation of the various workshops and stores 
with a view to facilitate production by saving time and 
labour. All the workshops antl stores are so arranged that 
each immediately commands the next in the order of 
requisition, so from the moment the raw material 
out of which the car is evolved la be to be operated on, 
till the moment when the vehicle emerges from the 
company’s shed a finished and handsome structure, the 
work proceeds step by step with extreme re ty and 
precision. A b avenue bisects the works almost in the 
centre, it is a spacious roadway running from the general 
atores at the one end practi to the log sawmill at the 


other, and the car- g shed and the principal 
on uither se. It is furnished with a large 


economic production. All shavings and sawdust falling from 
the machines are carried to a large main beneath the shop, 
and thence are deposited at the feet of the firemen for 
consumption in the furnaces. As the woodwork leaves 
the machine shop it is transferred to the cabinet room, 
where it undergoes almost its final treatment. | 

Some interesting information is given about the smithy. 
This is provided with single, double, and quadruple 
hearths and all the latest plant incidental to the nature of 
its requirements. At the present time there are at 
work four steam hammers of varying sizes, and two 
more are being laid down. The blast to each of 
the fires is created by means of a powerful fan. 
In point of rapidity of production the smithy ranks 
with all the other workshops on the firm’s premises. 
Not less interesting is the shop where the ironwork for the 
саг Is made ready for the fitter. It is replete with 
machinery of the latest construction. Lathes, drills, and 
numerous other machines of the most approved types, as 
well as the latest devices for sharpening tools, etc., are 
everywhere noticeable. As the various sections of the 
metal portions of the car are here produced, they are 
immediately transferred to the next department to be 
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finished and fitted together as the underframe work of the | the power is generated by which this complex system of 


sar. Then comes the iron assembling room, which is so | mac 


named from the fact that here are gathered together, 
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егу is set and kept continuously in motion is, 
perhaps, the most interesting part of the works to the 


Generating Plant, Hadley. 


finished and fitted, all the iron and steel and wooden 
sections of the car upon which the superstructure is built. 
АП the parts or the sections being completed are fitted 
together, and the entire framework is dispatched to the 


electrical engineer. The boiler-house contains three Lanca- 
shire boilers, each Oft. in length, and having an inside 
diameter of 8ft. As may be inferred, the boilers are 
designed for the consumption of wood cuttings, shavings, 


Corner of Car-Bullding Shed, Hadley. 


car-building shed, where the final processes of construction 
are carried out. 

We may mention at this stage the Busch’s lifting jacks 
employed in the works. They play an important part in 
the economy of all departments, used as they are for 
raising both light and heavy weights. The place where 


sawdust, and other refuse. 
of 120lb. to the square inch. 
The generating station is equipped with three six-pole 
continuous-current generators, as will bə seen from the 
accompanying photograph. Esch of these generates а 
current equal to 115 kw. at a voltage of 230. The speed 


They have a working pressure 
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attained to produce this is, as nearly as possible, 400 revo- | feeder line of both the light and power plant, with all 
lutious per minute. The dynamos are connected direct | necessary accessories. The feeders are led' to the main 
with three of Browett and Lindley’s vertical compound- | distributing boards fixed in each department. Here the 
eondensing engines, and are very carefully insulated. The | boards are furnished with main and sob switehes to regulate 
power plant consista lacis of 50 continuous motors of | the different light and power circuits. It may be stated 
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Interior of Bogie Car constructed at Hadley. 


the latest type. They ел сара тою 2 h.p. to 60 h.p. each, | here that the lighting plant is fitted up in the latest, style 


бу 
sad were die age tish Thomson-Houston Com- | of distribution. There are in all throughout the works 
Fach motor is supplied with a controlling | nearly 800 incandescent and 100 large arc lamps. The 
2 fitted with a double-pole switch, fuse magnetic blow- | latter are arranged in serios of four, controlled Mii double 
out, and starting rheostat. On the switchboard there are | switches. 
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in all four generating panels, each of which is provided A brief description of the methods adopted in the final 
with an automatic circuit breaker, main ammeter, positive | stages of the building of а car is then given. The photo- 
and negative main switch, shunt field reg alating rheostat, | graph we give of a corner of the car- ullding shed will 
pilot lamp, and discharge resistance. On either side of | indicate the magaitude of the building. When the frame- 
these panels the feeder panels are fixed. These are s арр! work of the body of the car is completed, it is taken here in 
with 24 double-pole switches, each of which controls the | sections to be fitted. The underframe, as it comes from the 
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assombling-room, being first laid down—an operation which 
occupies only a short space of time—the upper skeleton of, 
the car is fixed upon it ready to be panelled and framed.. 
Whilst the latter process is being carried on outside, the 
finishers are inside bringing the interior into shape. Very 
soon afterwards the body of the car becomes almost an 
aecomplished fact. It ought to be mentioned that there 
are pite in the shed in order to facilitate the fitting of the 
underneath gearing, such as the brake, etc. The fitters 
next apply themselves to the construction of the dash- 

lates, staircase ladders, and top railings. When these are 
finally adjasted, the car is handed over to the painter, 
glazier, and upholsterer. 

Of course, the foregoing operations constitute only the 
substantial part of the work put into a car. There are a 
thousand and one other details that might be enumerated 
all requiring careful and skilful manipulation. Sufficient, 
however, has been said to demonstrate that as a modern 
industry car-building has become an art far beyond the 
conception of the average person. 

The illustration showing the cars as they appear before 
leaving the finishing shed for their final destination gives a 
good idea of their general appearance. Both in external 


weather and the passengers derive the benefit whilst enter- 
ing or leaving the car. As in the case of the Central 
London Railway, the entrance to the platforms is closed 
by means of collapsible gates. The cars, of course, are 
lighted by incandescent electric lamps. In the upholstery 
department а staff of both male and female employés is 
maintained. The rcr is e be Кыш on зе 
accom ing view, is ectly equippe t в. 
mas end озде for tarnishing the inside of the cars. 
Passing the paint-house, the iron stores call for some men- 
tion. "Hundreds of tons of the metal are stored both in 
bars and in sheets in and about the building. An obvious 
advantage in the construction of the cars by the firm is 
that the whole of the ironwork required in the factory is 
manufactured on the premises. The general offices of the 
company speak well in favour of the business done. While, 
of course, in the first place the aims of the firm are prin- 
cipally directed towards the construction and equipment of 
the cars, the interests of their employés are by no means 
lost sight of. Not only do the workpeople perform their 
duties under the most salubrious conditions, but their more 
substantial comforts have not been forgotten. Ample 
accommodation has been provided for the men who wish 


Workmen's Cottages, Hadley. 


appearance and interior decoration and upholstery they are | to take their meals on the premises. There is a large mess- 


remarkable for their workmanship, elegance, and comfort. 
The firm claims that the best only of every kind of 
material required in their construction сап find space in 
the workshops both at Hadley and Birkenhead, and this is 
a matter which obtains their first consideration. Every 
ear before it leaves the works is subjected to the closest 
examination by some qualified and responsible person and 
tested on а tramway line specially constructed for the 
purpose. The particular type of car most in favour and 
demand up to the present time is that which is beat 
adapted to the overhead haulage system. One of the 
latest improvements is that the ventilators are now 
placed on the sides of the car instead of on the top, 
thereby leaving for the passengers more headroom in the 
centre. The windows are fewer in number, but afford 
quite as bright a light as formerly, and each window 
ls curtained with tapestry. A much better kind of 
staircase ladder is now constructed, being easier of 
ascent and descent than that of the old horse care— 
an improvement which will be much appreciated. A 
special design of car is at present in course of construc- 
tion by this company. Its chief features in the way of 
novelty are that its entrance and exit platforms are entirely 
enclosed, so that the driver is sheltered from inclement 


room, where they may be either provided with good 
substantial food at the lowest possible prices, or where, 
if they prefer to carry their own provisions with them, 
these can be reheated and eaten in comparative comfort. 
This is a privilege highly appreciated by the hands. 

In the matter of local habitation for the employés, pro- 
vision has to some extent already been made, and is con- 
tinuing ta be made, on model principles. One hundred 
and fifty cottages have been constructed or are in the course 
of construction, and the advisability of still adding to 
that number is under consideration. It is also in contem- 
plation to erect a large concert hall, with billiard-room and 
library, and to arrange for courses of popular lectures. 
The firm are, moreover, bringing pressure to bear on the 
railway company to give cheap fares to the workmen to 
and from Wellington and che surrounding district, a con- 
cession which, it may be remarked, has already been 
granted in the matter of week-end ticketa, by means of which 
places of interest at some distance may be visited. 


Mersey Ratlway.—The report of the directors for the half-year 
ended Dec. 31 states that arrangements for working the ey 


by electricity are receiving the careful consideration of the 
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ELECTRIC RAILWAYS. 
BY MAJOR P. CARDEW. - 
In the second Cantor lecture on the above subject, 


delivered on Monday last at the Society of Arts, Major 
Cardew commenced with the consideration of gearing. The 


advantage of gearing was that it allowed a motor to be 
run faster, and, in consequence, the weight of the motor 
could be reduced. Another point was that when the 
motor was built upon the axle, no spring was possible 
between the weight of the motor and the axle. In con- 
sequence of this, at every unevenness of the track the 
whole weight of the motor had to be suddenly displaced, 
which caused a great blow on the track, tending to make 
the inequality worse, By means of gearing the unspring- 
borne weight could be reduced. Major Cardew then 
showed a model of the Gana Company's arrangement 
for а motor the whole weight of which was spring-borne. 
This motor, which was of the induction alternating 
type, had а hollow axle, through which the axle of the 
wheels passed. . The space between the two was sufficient 
to allow for considerable vertical play without the axles 
coming into contact. In spite of this, the driving between 
the rotor and the motor on the wheels was positive in any 
position. The driving was effected by means of two con- 
necting rods, one of which was always in tension, and the 
other always in compression. The next division of the 
subject was that of polyphase systems of traction, such as 
had been developed in Switzerland by Messrs. Brown and 
Boveri and by the Oerhkon Company, while Messrs. Ganz 
and Co. were now equipping а long length of railway 
line in Italy. Major Cardew proceeded to give a general 
explanation of the way in which polyphase currents 
were generated, showing that from an ordinary direct- 
current machine, by means of slip rings, multiphase 
currents could be taken. As regards the motors 


to be used on such polyphase systems, they could be divided 


into two classes, the first of which was practically a generator 
reversed. A machine of this class would only act as 
a motor at a speed which was absolutely in synchronism 
with the supply. In consequence of this, these motors 
were of no use for traction purposes. The other class were 
the asynchronous motors, which gave good starting torque, 
which could be regulated at will by the insertion of resist- 
ance in the rotor circuit. An advantage of this class of 
motor was that the three-phase currents received from the 
line were connected td the stator, and high voltages could 
be used, which was not possible with direct-current motors, 
in which the high voltage would have to be conveyed 
by brushes to the revolving armature. He stated that the 
efficiency of the two classes of motors, polyphase and 
direct current, was mueh about the same. He then 
explained how Messrs. Ganz and Co. have devised what is 
practically a series-para!lel controller for such induction 
motors. The firm used two motors, the rotor of the first 
of which is connected up to the stator of the second. As 
the two axles are coupled together, the first motor and 
the second are bound to run at the same speed. Thus the 
speed to which the two motors when во connected tend, is half 
that of the first motor when used in the ordinary way on the 
line with a short-circuited rotor. When starting up, the 
acceleration is effected by means of resistance in the rotor 
of the second motor. hen, then, the locomotive has got 
to nearly half speed, the second motor is cut out of circuit 
and the rest of the acceleration done by the first motor. 
Major Cardew pointed out that in the first condition of 
starting the whole of the energy taken from the line has to 
go through the first motor, and that half of this energy 
in that motor is converted into mechanical energy, 
whereas the other half is passed on as electrical energy 
to the second motor. He gave diagrams to show the 
acceleration which could be obtained in this way, and in 
one example a locomotive increased in speed up to 11:5 
miles per hour in 11:5 seconds, which was an increase in 
acceleration of one mile per hour per second, When, how- 
ever, the second motor was switched out the acceleration 
was slower, it taking 25] seconds to increase the 
speed up to 25 miles per hour. The watts consumed in 
accelerating with the two motors up to half speed were 
3,170, while in the other period 2,845 watta were 


taken to bring the speed up to the maximum, Another 
advantage of the system was that when it was wished 
to stop the train, the second motor was again switched in. 
In consequence of this, the speed of the two motors was 
over synchronism, and power was returned to the line. In 
bringing the speed of the train down to 11:5 miles per hour 
again, some 30 per cent. of the kinetic energy was returned 
to the line. 

As regards the frequency, Messrs, Ganz and Co. 
found that this should be kept as low as possible, as the 
maximum torque varied inversely as the square of the 
frequency. They preferred a frequency of 15 complete 
cycles per second. With this frequency it was not sasy to 
obtain a good lighting effect, as the pulsations of the light 
were most noticeable. The firm had overcome this to a 
certain extent by using incandescent lamps with three 
filaments, one for each of the three phases. He thought, 
however, that it would be well to make the light- 
ing independent of the traction circult, using, perhaps, 
a small motor-generator on each train. Another 
feature of the system was that they used compressed 
air control for all the switch gear, and a liquid resist- 
ance for the motor circuit in starting up. The resist- 
ance was altered by means of chan the level of a liquid 
in a tank by compressed air. ‘As the liquid rose it came in 
contact with peculiarly shaped iron plates, which as the 
height of the liquid increases offer a greater surface 
for the current to pass. In.this way an absolutely even 
acceleration could be obtained. With respect to the 
conductor, there were considerable objections to a third 
rail along railways in view of the trouble which such a 
rail caused to platelayers. Owing to the use of high 
voltages, the Ganz Doe раву were able to  revert 
to an overhead construction in consequence of the 
small current required. While such high-voltage con- 
ductors would not be allowed over public roads, he 
saw no reason why they should not be for railway 
lines, which were private property. Major Cerdew then 
described а system of earthing the conductor in the event 
of fracture which had been adopted by Messrs. Ganz and 
Co. At each of the poles along the track a wire was 
connected higher up the pole than the trolley wire, and 
then on to the trolley wire at a short distance, In 
the ordinary way there was no weight on this wire, and a 
ring of earthed guard wire was placed round it. In the 
event of the trolley wire breaking, this subsidiary wire 
received the strain and short-circuited on to the earthed 
ring, which would blow the fases. As regards the rails as 
а return, there would be а certain amount of difficulty in 
adhering to the seven-volt drop allowed by the Board of 
Trade, owing to the fact that the steel rails were 
not good conductors for alternating currente. It would 
either mean laying a good return feeder connected at 
frequent points of the railway system, or else an insulated 
return by the side of the main track. It must be remem- 
bered that seven volts was a very small pereentage of a 
3,000-volt working pressure, whereas it was a reasonable 
percentage when 5,000 volts was the working pressure. 
An illustration of the trolley used in the Ganz system, in 
which compressed air is employed for elevating the trolley 
or for removing it from the wire in case of accident, was 
then explained by the lecturer. In conclusion, Major 
Cardew considered that with polyphase working there 
would be no difficulty in working with a 12,000-volt 
pressure in the supply, which, with a current density of 
600 amperes per square inch and a 5 per cent. drop in the 
line, would allow the generating stations to be placed 
30 miles apart. He thought anything from 30 to 50 miles 
was & reasonable distance for these generating stations. 

The lecture, which was ш until nearly half-past 
nine, owing to the clock being hidden by a lantern, was 
mostly devoted, as will be seen above, to a description of 
the Ganz system, which we suppose is the actual system 
proposed to be used by that company on the District 
Railway. We missed, however, that critical comparison 
between the polyphase system and the ordinary direct- 
current system of traction which we should have expected 
from an engineer like Major Cardew. This may be found 
in the lecture when printed in full, but was obviously lacking 
in the discourse delivered. 


— — — me 
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A METHOD OF COMPENSATING VOLTMETERS FOR | resistanceof the outer, and В Б’, the resistance of the neutral, 


THE VOLTAGE DROP IN LONG FEEDERS.* 
BY MIOHAEL B, FIELD, A. M. I. C. x. 
(Concluded from page $82.) 


Neither Mershon, Crompton and Ashley, nor Heap, 
however, give any method for obtaining the average 
voltage at any desired group of feeding points, nor, with 
one exception referred to later on, is any method given in 
the above-mentioned patents applicable to case (5)—i e., 
when unequal currents exist in the go and return feeders, 
asin the case of three-wire systems and the like. This 
case, however, is just as important as the foregoing, owing 
to the extensive use now made of the three-wire system. 


Balancer. 


In such cases the voltage at the network between the neutral 
and each outer may be required to be known. The switch- 
board apparatus needed is very similar to that already 
described, the difference being that in this case series 
resistances must be inserted in each main, and the potential 
resistances are somewhat differenti . Fig. 5 
shows the arrangement as applied to but one set of foeders. 
The voltmeter, V, will then be compensated for the com- 
bined drop both in the outer and neutral mains with which 
it is connected. If the average voltage between, say, the 
positive outer and the neutral at several feeding points be 
required, the arrangement of níultiple-contact switch as 
in Fig. 2 may be employed. The principle involved in 
this case is somewhat different to that of case (a), and may 
be best understood by ааа with а Wheatstone's 
bridge. Fig. 6 may be considered as equivalent to Fig. 5 
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Fig. 6, 


if we consider the potential differences called into play 
by the drop across R. and Е, as replaced by opposing 
E. M. F. s. If, now, the ratio arms of the Whentatone’s 
bridge be slightly out of balance, it is clear that the 
current through the voltmeter will be proportional to 
the expression {V,—v,—(2 C, RI +6 С, R’,)}, where 
a and @ are numerics, the value of which may be adjusted 
as desired by merely altering the resistance of the ratio 
arms, If, therefore, they be adjusted so that a R, equals the 
e y ͤ Seas aoa 


* Paper read at а meeting of the Glasgow Local Section of the 
Institution of Electrical Engineers, Feb, 13, 1901, 


it is clearthe voltmeter indications will be proportional to the 
voltage obtaining at the far end between outer and neutral. 
With the device just described it is of utmost importance 
to select as sonsitive а voltmeter as ble in order to 
minimise the losses which take P in the shunt 
resistances. In the latter portion of this communication 
this is shown to be the case, the following result being 
arrived at analytically: If the method be applied to a 
three-wire system with 400 volts between outers, and 
if the series resistances in the outer and neutral mains 
are as large as is at all practicable to make them— 


Fie. 7. 


6.9., the drop of volts along RI = 0:8 volt and along 
R’, =0°4 volt with an average full load—(the drop along 
the resistance Ri may be taken higher than along Ri, since 
the current in the former case is much less than in the latter, 
so that a larger drop does not necessaril imply a large 
loss of power), and if the voltmeter required ruth ampere 
to give the full scale deflection, then the resistance of 
(ri z) and (7, Tr.) could not well be more than 890 
ohms. This would involve in them alone a continuous loss 
of nearly 90 watts. Instrumenta of the dead-beat suspended- 
coil D’Arsonval type made up in switchboard form, with a 
needle swinging in a horizontal plane as in a Kelvin low- 
tension electrostatic voltmeter, would therefore be best for 
this purpose, for with suspended-coil voltmeters of this 
description not only can the values of the resistances 
(ri T7.) and (r, T r,) be increased to 3,000 or 4,000 ohms, 
but the maximum drop of volts across E, and Б’, may also 


qe 
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be greatly reduced. When employing this method for 
determining the average of several feeding-point voltages, 
a multiple-contact switch as shown in Fig. 2 is necessary. 
It is also necessary to shunt the voltmeter by means of 
the resistance, S. but the resistance, p, of the various con- 
necting wires may be made as low as is convenient, since 
the resistances r, 7, r, r, will themselves prevent any 
appreciable interehange of current between the various 
feeder circuits. Fig. 7 shows a particular case where the 
voltage at the end of a set of three-wire feeders may be 
simply arrived at, The figure is a sufficient explanation 
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of itself. It is, however, clear that this cawe is rarely 
applicable in practice. Та Heap's patent 8,548 of 1898, 
instruments of the Weston type are described for use in 
three-wire circuits, where the moving member has two 
distinct coils and four terminals, as shown in Fig. 8. The 
great disadvantage of this arrangement is, of course, the 
difficulty of insulating the coils on the movable member 
Írom each other, the difference of potential being the full 
voltage between outer and neutral wire. А further device 
is described, as shown in Fig. 9, with reference to instru- 
ments depending on the attraction of a small piece 


Fia, 9. 


of iron. If these instruments be used at all, they 
may quite as readily be compounded with a few turns 
in series with the outer and neutral malns in accordance 
with the original scheme of Dr. Hopkinson. In any case, 
the device described above of Heap possesses the disadvan- 
tage that unless a large drop be allowed im the inserted 
resistances in the mains, the available voltage across the 
terminals of the voltmeter is altogether insufficient, For 
example, on a 250-volt circuit, if the series resistance caused 
an added drop of, say, 2 per cent. of the feeder drop, the 
available difference of potential for working the voltmeter 
would be only about 2:5 volte. With an instrument of the 
above typs to be actuated by only 2 5 volts a comparatively 
large current would be necessary, causing a relatively large 
watt loss in the whole arrangement. 

Case C.—This case—viz., the compensation for the ohmic 
and inductive drop in long alternate-current transmission 
lines—has been very ingeniously handled by Mershon. 
As already intimated, Fig. 3 gives the pith of Mershon's 
arrangement, but in his American patents a considerable 
number of very pretty modifications are shown; but all 
of these, as he is careful to point out, depend upon 
the employment of potential or current tranformers, 
or both. The following method, therefore, which is 
quite independent of all transformers, not even necessi- 
tating one for the voltmeter, may be of interest. In 
this instance not only must an extra resistance be inserted 
in the line, but similarly an extra self-induction, unless, 
indeed, a portion (say а у}у0һ part of resistance and self- 
induction of the line itself) be employed for the purpose 
by running back a pilot wire to the station from a point 
on the line situated at а distance from the power station 
equal to zübth part of the whole length of the line. 


£Lectérst^tic 
г Votenccer 
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To fix our ideas, let us consider a specific case where the 
line voltage is 30,000 volts, the line being 50 miles from 
end to end. At the station a 100-volt multicellular 
electrostatic. voltmeter of the Kelvin type is employed, 
and connected as shown in Fig. 10. It would, of course, 
have to be thoroughly insulated from earth. Ё, and 
k, are condensers replacing the resistances 7, and r, 
shown in Fig. 1. The condenser k, has һ capacity 
approximately equal to the maximum capacity of the 
volumeter—4.e., the capacity between the fixed and 
movable vanes, the latter being in the position they 
normally occupy when tho voltmeter js indicating ite 


4l 


maximum voltage. The capacity of the ‘condenser k, 
is accordingly very small; it must, however, be capable 
of withstanding practically the full line voltage of 
50,000 volts. e writer therefore proposes to emplo 
for this condenser a slab of glass with pieces of tinfo 


pasted on the two opposite surfaces, the slab being . 


sufficiently thick to withstand the voltage, and the area 
of the tinfoil coatings being chosen to give a capacity - 
5 equal to the maximum capacity of the 
volumeter. To prevent leakage and condensation on the 
edges of the slab, the whole might advantageously be 
immersed in а bath of special oil or be embedded in a 
block of paraffin wax or other suitable dielectric. The 
condenser k, must have a capacity nearly 300 times as 
great as that of %,; since, however, the voltage across the 
ormer will be of the order of 100 volte, it can readily be 
constructed in the usual way of sheets of tinfoil and mica, 
and will not be an expensive matter. It is important that 
the ratio of the capacities of /, : k, be maintained exactly, 
but it is not of any importance that the capacity of k, shall 
bear any very exact ratio to that of the voltmeter, Thus 
the voltmeter, if deranged, might be replaced by another of 
the same pattern, and the latter would indicate correctly. 
If a portion of the line itself be utilised, inatead of inserting 
extra resistance and inductance, a pilot wire must be run 
back from a point one-third of a mile distant from the 

wer-house. This wire must be protected, of course, 
rom the inductive action of the current in the line in a 
manner explained latter on. One advantage in utilising a 
portion of the feeder itself instead of inserting extra resist- 
ances, etc., which may, of course, be done in this or any 
of the foregoing cases, is that no error is produced by a 
change of resistance of the line due to changes of stmo- 
spheric temperature. We thus have a simple and inexpen- 
sive arrangement whereby a 100-volt electrostatic voltmeter 
may be arranged to measure directly the potential at the 
far end of a 30,000-volt line, the voltmeter being com- 
pensated for both ohmic and inductive effecta of the line 
itself. It is obvious that similar arrangements may be 
applied to many such useful purposes—e.g., in the last 
case the voltmeter might be arranged to compensate not 
only for the line drop, but also for the drop due to 
both copper resistance and magnetic leakage in the trans- 
former at the far end, and thus indicate the voltage at 
the low-tension terminals of the transformer irrespective 
of what kind of load may be connected to the same —i. e., 
one possessing self-induction capacity or anything else. 
The drop in the transformer might be exactly imitated by 
inserting in series in the circuit 207 contalning а perfect 
transformer with no drop) a definite self-induction and 
resistance. Those might then be considered as forming 
part of the transmission line, and therefore by adjusting 
А, k, and the inserted resistance and self-induetion, or 
possibly the positlon at which the pilot wire is connected, 
the drop due to the extra resistance and self-indaction— 
i e., the drop in the transformer at the far end of the line— - 
may also be compensated for. nas | 

Analytical Investigation.—A. simple and straightforward, 
though possibly а somewhat lengthy, method of dealing 
with this subject is to consider n feeder circuits (Fig. 11), 
where FI, Fe, Fn, otc., represent the total (go and return) 
feeder resistances of the various circuits. At the station 
end the positive and negative feeders of each circuit are · 
bridged over by resistances 71 T 7, and all the points 
1, 2, 3, etc.—of these resistances are connected together 
and to one terminal of the voltmeter. The potential of 
this terminal is e. The resistance of the voltmeter is r, and 
the current flowing through it i. It is further shunted by 
a resistance, 5. | 

Let VI vw, У, v, etc., be the potentials of the positive 
and negative feeders of the different circuits respectively, 
then it is easy to show that | 


71 + 72 | N. 
71 2 (0+2, + * 9 ө vn) 
B e se. qoe 7, 


71 + 72 8 n 
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Let R, R, . . . By be the series resistances inserted | Combining (1) and (2), we have 
in the feeder cireuits, and let the far end of each of these 
be connected by a wire whose resistance is p to the second 
terminal of the voltmeter. Calling the potential of this 
terminal e, we may write: 


d CI Vi. VS) 2(C,R,+0,R,... C. Bn) 
^ ^" 


8ST 1 
8 n 


; Va 
| (4. ntf, DN 

^ ^" 3/78 f 
Now in this case, if p be very small compared with 7, we 
may say that i does not depend on я, hence s may be made 
со —é.¢, no shunt is required—and we have 
Vo 


11 + . 72 


79 (2) { ж 
where C, C, . . . С, are the various feeder currents, 
which may be taken as identical with the currents flowing 
through Ri, B, etc, pono p be sufficiently large to 
prevent any appreciable interchange of current between 
the various feeders, 


1 
Applying the above results to an actual case, let V = 
200, and let the current required by the voltmeter for 
maxim um scale deflection, corresponding to, say, 220 volta, 


We have farther be 0:01 ampere, the resistance of the voltmeter being 
e ir . (5) 60 ohms. 
Hence, eliminating в and є, we have Let, further ү ү , 
1 == — "= 060. = 99, 
1 (Ve - „Af. C. k.) R, R, 
io ch AN (4) | then we have f, = 16,000 ohms, 
(^. tn. 10 1 11-161 6 ohms. 
Е i ^ We may take it that the maximum feeder drop will not 
It ^ +. HTE. Re + Fy Quo exceed 10 per cent., hence the maximum volt drop along 
71 R, A Ri. R,, otc., cannot be greater than 0:2 volt, If, therefore, 


the numerator of the above expression is merely tho | P 0'75 ohm, we may say that the interchange of current 


average voltage existing at the far ends of all the feeder 
circuits. We will call this V.. It is then clear that the 
current flowing through the voltmeter is proportional to | 
V. If any given number of feeder circuits be connected. 


2 7 £, 
— — — — 


с, с, с, 
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The constant of the instrument, however, involves n; in 
order, therefore, to make the same calibration serve for all 
values of n, and to obtain the most sensitive arrangement, 
we must keep — equal to unity—in other words, s must 


always equal — . This therefore is the function of the 


shunt, s, in Fig. 2, and if by means of the multiple-contact 
e s be made to depend on n in the above manner, we 
ve 
Va 


n (p+r) e tf). 
1 
If n=l we may make p=0 and s= со —i.e., no shunt is 
required. This is the arrangement of Crompton and 
Ashley, and also of Hoa 
The equation holding for the device represented in Fig. 1 
is slightly different from the foregoing : 
e must insert in equation (1) 


n=l, Vai (V, v, | Vn) o- 2 (nr .. э), 


between any two feeders cannot be more than 0:12 ampere, 
or an amount which is quite inappreciable, and at the same 
time the maximum error introduced by the variation of 


the value of P as " is varied cannot exceed one-fifth of 


1 per cent. 

ith the arrangement shown in Fig. 2, p must be much 

ter than heretofore assumed, for if one set of feeders 
Be switched out, the voltage at the near end of the positive 
of the same might differ by as much as 20 volts from that 
of neighbouring positive feeders, and a serious interchange 
of current between them would occur if p were not of con- 
siderable magnitude. Since, however, from equation (4) it 
appears that no error whatever is produced by the varia- 


tion of n, provided s is always equal o —1 , We may, if 


we like, take p: 100 ohms. In this case, taking the same 
constants for the voltmeter as before, r, will come out 
6,000 ohms and r, 60 6 ohms. 

It has been assumed throughout the foregoing that the 
same current returns by the negative feeder as goes by the 
positive feeder of the same circuit; this will generally be 
true, unless, indeed, the resistances of the positive and 
negative feeders are different, or the problem is compli- 
cated by the fact that there are faults at different parts 
of the system. In such cases, however, where the out. 


i 


and in equation (2) merely 
Үз 2 v A 


THE ELECTRICAL ENGINEER, MARCH 22, 1901 


going current is of different magnitude from the return 
eurrent, the following arrangement might be omployed, 
which, moreover, is particularly applicable to three-wire 
systems and such like, 

To derive an expression for i in case (b)—see Fig. 5— 
we have from equation (1): 


72 EALEN ^ Tuc & On Re 


ff n +» n 
„пз str і (8) 
+» 8 n 


To obtain “ we must substitute in this same equation: 


é for e Ve = Cx Rx for Ve 
T4 „ 71 ur „ te Ж C. R. 
f. 39 72 — $ 33 1 
and we may further write r, -- 7, r,-- r, hence: 
73 2 V. — Cx R. + Ln Хек 
11 1 f, n ri TT. „ 
V E ou wow X8) 
f; f; 5$ n 


Combining (3), (5), and (6) we get 
= (Ve - к — Cx (Re + Fx) + C'x (Rix + F.) 


Cm 


(pr, + gr) О * n) 
z 87 Ts m T2 
Tg F F 


where = 1 += 1 + _3=ete, =p, 
RR, 


3—72 
and "n 17H 1 А 
fs 7 *3 R, E, i 
Now the numerator in (7) is the average voltage obtain- 
ing at all the far ends of the feeder circuits between the 
outers FI, F, ete, and the neutrals Fi, F,, etc. Call 
this average voltage, as before, V, . 
If, then, we again, by means of the multiple-contact 


switch, keep -Er equal to unity, we have for case (b) 


Va 
r (r3) 

"в — 72 
from which the necessary values for 7,, 7» r,, and r, аге 
calculable for any given instance. 

Tho last case is that of (c) Fig. 10. We can readily 
derive the equation for the voltage existing across the volt- 
ai (which may be designated v) from equation (4), by 

g: 


i = — 
P 74 71272 7 


n=l 1 

am E 410 for RI Ж. for r, 
p=0 = Le 
w=0 k, 6 „ 71 x0 " 7; 


where R and } are the resistance and self-ipduction respec- 
tively of that portion of the line spanned by the pilot wire, 
к 1s the capacity of the voltmeter (this being a fanction of 
the position of the movable vanes), and 0 represents the 


operator it We have then 
| Y-hth ‚ (R41 6€ 
аа. T 
7 x+k, +k, 
ka 
It b rk FL 
k R T 


the numerator of the above expression represents the voltage 
obtaining at the end of the line. Call this V. 

As already repe k, may advantageously be made 
about equal to the maximum value of к, in which case, 
owing to the comparatively large value of ki, we may write 
with great accuracy— 


y m 


. V. 
k + ka 
It has been pointed out in the previous part of this 
paper that ft is necessary to shield the pilot wire from the 
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inductive action of the line. If the line be a single-phase 
one carried overhead, it will be simple to place the pilot 
wire symmetrically with regard to the two-line wires, in 
which case all inductive effects will be obviated. 

If the line be an overhead three-phase one, it is not 
always possible to place the pilot wire in a symmetrical 
position with regard to all three-line wires. The inductive 
action may, however, be neutralised by running the pilot 
wire for of the distance nearer the one or other of the 
lines. us, if the three-line wires be carried in a row 
(see Fig. 12), and a pilot wire be run for a total distance of 
500 yards from the station, it might be located for 250 


| yards in position p, and for the remaining 250 yards in 


position g. The induetive action of each line wire on the 
pilot wire depends on the logarithm of the reciprocal of the 
distance between them plus a constant, whieh latter is the 
same for all the line wires. 

If, therefore, we adjust matters so that 


1 1 1 1 1 
1 log. (z) + zog (75) = log. ( ) 
$5 7a (a ON Tae by 
1 

b= 8“ 
the inductive action of each line wire оп the pilot wire will 
be the same, and since the total current flowing in the 
three-line wires at every instant is zero, the total inductive 
effect will likewise be zero. 

With other arrangements of the line wires corresponding 
modifications of the positions of the pilot wire will be 
requisite. 


or, 


_ CATALOGUES. 


Messrs. Maguire and Baucus, of 5, Warwick-oourt, Holborn, 
inform us that they have now taken up the agency for the 
American-made Oahall water-tube boilers in the United 
Kingdom. From the illustrations in the list which the firm 
have forwarded to us, we gather that there are two distinct 
types of boilers manufactured under this name. In the first 
of песе растот vertical tubes are used to connect the water- 
drum below the firebar levels, with the water and steam drum 
at the top. The boilers constructed in this way require 
exceedingly small und space for their output, and they 
have been extensively used in iron and steel works in America. 
They have in ра cases been fired by the furnace gases by 
means of a burner which is placed inside the ring of vertical tubes 
referred to above. The circulation of water and steam through 
these tubes tends to keep the inner surfaces clear of deposit. 
The other type of boiler has inclined tubes, and is not unlike 
in form one or two other makes which have obtained а large 
number of orders for electric lighting stations. The list of 
repeat orders which is given in the catalogue shows that the 
firm have a reputation in the States for reliable work. 

We have received from Messrs. Geipel and Lange, of 
Parliament-mansions, Westminster, an intereeting s са- 
tion which has been drawn up by Messrs. Ward 
and Co. of the requirements from a well-designed motor starter. 
This specification we have already reprinted from one of our 
American contemporaries, and we think it is one which engi- 
neers would do well to peruse when specifying what they 
require from their motor starters in e power installations. 
The object of the specification is two-fold—first, to secure that 
the motor shall not be injured in starting, or in consequence of 
an une interruption in supply; and, next, that the 
operation of the motor starter shall not in any way injure 

ther the switch contacte or the resistance w is used for 
regulation. We believe that this specification ean be obtained 
on application to the firm. 

The Electrical Company have forwarded to us their latest 
list of alternating-current electricity meters, which include a 
large range of meters for various purposes, either with single-phase 
two-wire supply, single-phase three-wire supply, or for multi- 
phase working. The mechanism in every case is of the motor 
type, the motor being constructed on the Ferraris principle, 
while the armature is of the short-circuited, squirrel-cage 
type, consisting of a single winding of copper. This moving 
pert is made exceedingly light in order to reduce the bearing 
т. бо а qe а € d ват 5 of Qe 
revo part, inclu the ө only 60 grm. ө 
calibration curves which are given in the list, show that good 
results are obtained with the combination. The accessories at 
the end of the catalogue for testing meters, and also the model 
forms of meter cards and reports, will be found of service to 
electrical eers. 
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ELECTRICAL ENGINEERS IN THE NAVY. 


The statement of Mr. Arnold-Forster, when 
explaining the navy estimates the other day, so 
far as it referred to the new rating introduced 
into the navy is of interest to all electrical 
engineers. Hitherto electrical engineers have 
been employed, but not recognised as a separate 
profession. As a matter of fact, however, the 
organisation has been in the act of evolution for 
months past, and a department (under the direction 
of Mr. L. J. Steele) was months ago instituted at 
Portsmouth. This department was a new departure, 
and now further development is promised by Mr. 
Arnold-Forster. If we consider for & moment 
the extension of electrical work on board ship 
during the past twenty years, the necessity of a 
trained scientific staff will be recognised. Starting 
with the introduction of the electric light, generally 
finishing, as far as the present is concerned, with the 
introduction of the wireless telegraphy, every step 
has nécessitated the employment of men trained in 
the use of such apparatus. Perhaps we ought to 
have gone even further back to the time of Davy 
for the useful introduction of electrical methods to 
maritime purposes. It is well, then, for the elec- 
trical engineer to have a recognised position, and 
not to be any longer merely a man called in to 
assist. However, we desire more particularly to 
call attention to the statement that men will 
pass through examinations into the navy, and 
will form, I hope, a valuable contribution to 
the staff of torpedo lieutenants in ships.” It 
is difficult to suggest an alternative to examina- 
tions, nor if examinations were taken as means 
to an end, rather than the end itself, would the 
ordinary man desire to get rid of them? The 
truth, however, needs to be continually emphasised 
that the examination craze is run to death. 
There is no certainty that the best men for any 
position are those who obtain the highest marks by 
examination, yet these are the men who succeed in 
obtaining positions, and others not necessarily worse 
men are “plucked.” The passing of men into the 
army, navy, civil service, etc., has grown to be like 
that of men going in for а university degree, 
merely a question of marks. It may at once be 
admitted that a good electrical engineer for 
work on board ship, must have a certain 
amount of general knowledge. Whether he has 
this or not can be ascertained by & written or 
a 0000 voce examination. We would suggest the 
abolishment of marks, and that the examiners’ 
duties be rigidly confined to the ascertaining ifa 
man's general and special knowledge is sufficient 
for the duties to be undertaken. Besides this there 
should be other conditions favourable or otherwise 
to the passing of & man into this special branch. 
Experience can hardly be expected at the age 
which will probably ultimately prevail at entrance, 
and it is very difficult to foretell or to get 
an indication by examination whether a man 
is able to grapple with a difficulty when it 
arises. Hundreds of men can follow, few can 
lead, and what is wanted on board ship are men 
who can lead as well as follow. Neither book 
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knowledge nor experience will give the best man 
he is born, not made—though the ordinary man is 
made better by reading and thinking—that is, by 
making himself acquainted with other people's 
experience, and getting personal experience off his 
own bat. We candidly confess that we fear the 
introduction of what this word “ examination " 
forecasts, and trust our impressions may not be 
borne out by lapse of time. 


CORRESPONDENCE. 


* One man's word ia no man's word, 
Justice needs that both be heard. ' 


OVERHEAD TROLLEY WIRE PROTECTIVE 
DEVICES. 


SiR.—I am much obliged for your reply to my letter 
of the 11ch inst., but I was not aware that the practice of 
feeding the half-mile trolley sections at one point only 
was so general as your editorial note would seem to 
imply. believe that at Dablin, Bristol, Blackburn, and 
Leeds, and one or two other places at least, it has been 
the custom to use the trolley wires as supplementary to 
the “line feeders,” and no less an authority than Mr. 
Philip Dawson states in his “Electric Traction Pocket 
Book” (p. 142) that “to ensure the best results being 
obtained, all main and line feeders, as well as the overhead 
line, should work in parallel.” 

I cannot help thinking that it is rather the exception 
than the rule to discard the 0°16 square inch of copper 
во obtained as a supplement to the feeders. 

Mr. Ernest Wilson’s book on electric traction also bears 
out my suggestion; but, of course, I understand that 
practioe may have altered since this book was written. 

Having prepared tenders for most of the earlier electric 
tramways in this country, I may say I do not remember 
one case in which the number of pillar boxes differed from 
the number of sectional insulators for a single line of 
trolley wire, the Bristol line being pretty generally taken as 
the model Of course, it may be different now, but it would 
seem that Mr. Qain’s device is inapplicable to those lines 
at any rate, if not to а good many new ones.— Yours, etc., 


Birmingham, March 18, 1901. PUZZLED. 


THE LATE PROF. G. F. FITZGERALD. 


At the ordinary general meeting of the Dublin Section 
of the Institution of Electrical Engineers, held at the 
Dublin United Tramwsy Company's Power Station, Rings. 
end, on March 9, 1901 (Prof. W. F. Barrett in the chair), 
further reference was made to the death of the above- 
named scientist. 

Prof. W. F. BARRETT, F.R.S, said: We meet to-night 
under the shadow of a great loss ; one of the most eminent 
and brilliant of physicists, one of the most honoured and 
beloved of friends, the chairman of our section, has passed 
away. When on the Saturday morning, a little moro 


. than a week ago, I saw the announcement of tho 


death of Prof. Fitzgerald, the fact seemed almost 
incredible. We knew he was il, but only а few 
days before I had a letter telling me how much 
better he was, and we hoped for a speedy recovery. 
Alas, it was not to be! A sudden change for the worse 
occurred, and he passed away a few hours later. When 
the sad news was known, the uppermost feeling of all of us 
who had a privilege of knowing and loving him was as if 
part of our life was taken away. Writing to me a day or 
two after, Dr. Oliver Lodge said, “I can think of nothing 
but the death of dear Fitzyerald,” and that is just how 
most of us felt. Not only has science lost one of ber most 
eminent and brilliant sons, but we all have lost a dear, 
personal friend. 1% was his genuine goodness, his great 
sympathy, his ungrudging helpfulness, his unsparing self- 


ce, his large-heartedness, his beautiful simplicity—in 


a word, the affectionate regard in which he was held, 
that was the dominant note in our grief at the 
news of -his death. But beyond this sense of a great 
personal loss, there comes also the realisation of the great 
national loss we have sustained. For 20 yea:s past I have 
seen how incessantly he lahoured for the public good: as 
honorary secretary of the Royal Dublin S.ctety ; as one of 
the: Commissioners of National Education; as a member of 
the consultative board of the new Agriculture and Technical 
Instruction Department, he brought his great powers to the 
service of those distinguished bodies. The cause of technical 
edueation in this country owed very müch to him. From the 
first he worked incessantly on various committees to forward 
this object, in quiet and inconspicuous work, generously 
spending his time and strength ; and when we pass to the 
field of pure science, where his brilliant gifts and immense 
knowledge are now recognised over the whole world, what 
an irreparable loss we have had. Not only by his 


| researehes and his suggestive papers and his wonderful 


insight into profound physical problems will he be remem- 
bered, but also by his ever-ready helpfulness to other 
workers, freely giving to thom his advice and assistance, 
yet with a humility and self-forgetfulness all too rare. I 
myself can testify how often I have benefited by his kind- 
ness in this respect. Though I have had the privilege of 
knowing numbers of scientific men from the time of 
Faraday onwards, yet I can recall no one, whether of 
high or low degree, who approached in generous and 
ever-ready helpfulness our dear friend Fitzgerald. Не 
had a lavish hospitality of mind; not only would he 
cheerfully lay his own work aside when consulted by 
a friend, but he would put into his conversation or letters 
the most valuable and original suggestions, unconcerned 
whether his ideas were acknowledged or not, so long as 
truth was advanced or the world was benofited. His was, 
indeed, one of the most gifted and highly trained yet 
modest and unselfish of natures, closely resembling both 
intellectually and in character that great Englishman, 
Clerk Maxwell, who also passed away at the same age, in 
the prime of his intellectual power. To quote from the 
happy eulogy expressed by Prof. Lodge : “А good man 
Fitzgerald was if ever there was one ; devo himself 
to public work, free from all petty ambition, carin 
nothing for himself, throwing out his ideas right an 
left with splendid prodigality, rejoiced if they were 
absorbed and utilised by others. How quick he was to 
seize a point, how keen to criticise, to extend, to illuminate 
a subject, . . how willing to enter into the work 
and the difficulties of others” And when such a loss as 
this is ours, what must be the inexpressible grief of his 
wife and family. We pray that God in His mercy may 
comfort and sustain them, and we now tender to her and 
to them our deepest and most sincere sympathy. 

Dr. F. T. TRovroN, F RS, seconded the resolution. 
He said that all who had had the advantage of knowing 
Prof. Fitzgerald wonld feel the appropriateness of what 
they had just heard Prof. Barrett so beautifully and 
fittingly express. He, however, had been assistant to Prof. 
Fitzgerald for a number of years, and had thus had more 
opportunities than many of judging of the extraordinary 
enthusiasm for work he was able to evoke in those he 
came in contact with. He never spared any trouble in 
assisting those seeking his advice, and the services of the 
brilliant genius were ever at the service of all serious 
students of science. The one thing above all, however, 
that rose up most clearly in the speaker's memory was the 
infinite sympathy ever evinced with others in all their 
ideas and plans. Personally, he felt that scientific associa- 
tion with Prof. Fi zgerald had been a great opportunity, 
but to have had his friendship the privilege of his (the 
epenker's) life. 

Dr. A TRAILL, S. F. T C D., said he had known Prof. 
К! zzersli as a personal friend ever since he came to 
Trinity College, and their relations had been most intimate, 
Nothing could be more delightful in private life than his 
simplicity and absolute want of personal ambition. Daring 
the experimental work in connection witb the Portrush 
and Gianv's Causeway Electric Railway in 1882, a work in 
which many problems had to be solved and difficulties 
overcome, when what is now commonplace knowledge was 
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then unknown, much interest had been taken in the matter 
and much assistance given by Prof. Fitzgerald. At that 
time, and on subsequent occasions, both he and Lord Kelvin 
had stayed with the speaker at his residence in County 
Antrim, and many interesting experiments were made on 
thespot. Itwasa perfect treat to hear Fitzgerald and Kelvin 
discussing not only electrical problems, butotherdeepscientific 
subjects in after-breakfast conversations, and Lord Kelvin 
had stated to him since then that he knew none superior to 
Fitzgerald as a scientific man. Не had a melancholy 
pleasure on this occasion in testifying to the great 

rsonal worth as well as. the scientific attainments of 

rof. Fitzgerald, and there were few men whom he would 
miss more and whose loss he would more keenly feel. 

The motion That our sincerest sympathy be extended 
to Mrs. Fitzgerald” was then put, and carried in silence, 
the members standing. 


PHONO-ELECTRIC WIRES. 


We have just received from Messrs. Maguire and Baucus, of 
5, Warwick-court, Holborn, some interesting particulars of a 
new type of overhead conductor which they are introducing 
with considerable success in this country. The material is 
manufactured in America by the Bridgport Brass Company, 
who did во much in the earlier deys of telegraphy in perfecting 
the processes of the manufacture of hard-drawn copper wires. 
The material out of which what the firm call phono-electric 
wire is drawn isa new alloy of copper which they have succeeded 
in producing, and which possesses exceedingly valuable proper- 
ties. The main object of the new material is that of strength. 
In the hard-drawn copper wire such as is used for overhead 
traction and for telephone purposes, the mechanical strength 
lies entírely in the surface layer of the material. If this is 
abraded or is corroded, due to atmospheric conditions, the wire 
loses its mechanical strength, as the inner layers consist praoti- 
cally of soft copper. In a trolley wire in particular this abrasion 
is sure to occur, and also the influence of arcing on the wire 
tends to soften the outer layer and to render the wire liable to 
fracture. The above firm have placed before us a number of 
experiments which have been made with the phono-electric 
wire to prove that it is reliable as а substitute for hard-drawn 
copper, and that it esses, in consequence of its uniformity 
and great strength, numerous advantages which are not 

d by the material previously used. These tests 
show that the phono-electric wires are for the same size twice 
as strong as annealed copper wire and 50 per cent. stronger 
than hard-drawn copper. We gather that its speoific resistance, 
however, is lower, as the makers state that it is as tough as 
milled steel and four times as good ав а conductor. In order to 
show how uniform is the strength of the material of this new 
wire, experiments were made on the tensile strength per square 
inch of a conductor of 00 gauge, its diameter being greatly 
reduced by removing surface layers. The same experiments 
were also made with hard-drawn copper wire. Before any 
material was removed the breaking strain on the copper wire 
was 52,000lb. per square inch, and on the phono-electric wire 
785,5001b. The original diameter of wire was 565 mils. After 
17:5 mils had been removed from the outside of each con- 
ductor, the tensile strength of the phono-electric wire 
had not been reduced, while the hard-drawn copper 
had dropped down to  48,500lb. per square inch. 
The process was continued, repeated experiments being 
made, and it was found that when 324 mills had been 
taken off the wires, the tensile strength of the hard- 
drawn copper had been reduced down to its lowest limits of 
54,5001Ь. per square inch, whereas practically no difference had 
been made in the strength of the phono-electric wire. The 
conclusion of these experiments is that after 1-32in. of the 
surface material has been removed from hard-drawn copper 
there is nothing but soft copper left, whilst most of the extra 
strength due to the hard drawing is removed when only half this 
thickness has been taken off. A table of breaking weights for 
various gauges of wire given in the pamphlet before us shows 
that, as a rule, the phono-electric wire is from 41 to 47 per 
cent. stronger than the hard-drawn copper. The elastic limit 
is also higher, which is а considerable advantage in overhead 
work. e ordinary twist test which is made on wire to 
show its power to resist bending also is in favour of the new 
material. It is, however, with respect to arcing such as would 
occur on trolley wires that а great claim is made, and experi- 
ments in thls direction show that while the arcing such as 
takes place when the trolley is not running evenly anneals the 
copper conductors very quickly, it has practically no effect on 
the tensile strength of this new alloy. Against these advan- 
tages, the only disadvantage is that of slightly higher resistance, 
but as а trolley wire is not now often used as a feeder, this is 
of not so great importance as the mechanical strength. The 


corrosive effects due to atmospheric conditions are considerably 
less than on copper. We understand from the above-mentioned 
firm that they have already supplied considerable lengths of 
this material for the trolley lines at Dublin, Sheffield, Hull, and 
Liverpool, where it is finding favour with the engineers after 
continued use. 

au 


CONCRETE CONDUITS. 


A London syndicate, having its offiees at 109, Victoria-street, 
is introducing into this country a type of concrete slab for 
electric cables and telephone wires, etc., which has been largely 
adopted on the Continent, notably by the German Post Office 
authorities. Each slab contains only one row of troughs, each 
trough to contain one cable. The separate slabs are built up, if 
necessary, in good bond, as is done in brickwork, until the 
required number of troughs is obtained. Each slab forms in 
itself an integral whole of great stability. Though the walls of 
the troughs are construeted with the strictest regard to economy, 
they are so strong that a slab covered only with 2ft. of earth can 
safely resist the weight of a steam-roller passing over the roadway 
above. Iron pins inserted in the slabs prevent vertical and 
horizontal deflections of the slab troughs. If laid down in side- 
walks, the ordinary slabs can be employed even with a minimum 
of earth covering. In building up the conduits, the bottom 
course of trough is supported at the joints by a concrete bed. 
The slabs are, we understand, pointed at both ends, adjoining 
ends thus forming a groove, around which is wrapped a 
of cement so as to form a close joint flush with the body of the 
conduit. The slabs are manufactured with two, three, or four 
troughs, whereby any desired combination may be effected. 
The troughs are impregnated with a patent insulating material 
to protect the lead covering of the cables against injurious 
influences, the process being carried out under a preesure of 
140lb. per square inch, whereby all alkaline reactions are 
destroyed and absolute protection thus afforded from moisture 
and the potassium contained in cement. Economy in initial 
cost, ease of laying in small trench, and great durability are 
amongst the advantages claimed for this type of conduit. It 
may be mentioned, in conclusion, that concrete slab troughs 
with iron linings are also supplied by the syndicate. 


FORTHCOMING EVENTS. 


Fripay, Marcu 22. 

Board of Trade.— Adjourned enquiry into the application of the 
Electric Lighting Companies to increase the standard pressure 
of supply. 

SATURDAY, Marcu 23. 

Glasgow and West of Scotland Scientifie Society. — Ab 
7.30 p.m., ordinary meeting. Paper: ''Glaegow's Water 
Supply," by Mr. James B. Wyllie. 

Monpay, MAROH 25. 

Society of Arts. —Аб 8 p. m., Electric Railways, by Major 
Philip Cardew (Lecture III.). 

Turspay, Marca 26. 

Institution of Electrical Engineers (Manchester Section).—Ab 
7.20 p.m, ordinsry meeting. Paper on Direct-Current 
Generators,” by Mr. S. H. Short. 

Institution of Civil Eagineers.—Ab 8 p.m., ordinary meeting. 
Paper to be further discussed: The Esthetic Treatment of 
Bridge Soructures," by Mr. Joreph Husband. Paper to be 
read, time permitting: ''The Burrator Works for the Water 
Supply of Plymouth, by Mr. Edward Sandeman. 

WEDNESDAY, MARCRH 27. 

Institution of Electrical Eogineers (Birmingham Section).—Ab 
7 30 p.m., general meeting in the Physical Theatre of the 
University. Paper on '* Polyphase Equipment in Factories,” 
by Mr. W. Wyld. 

Institution of Civil Engineers.—At 2 p.m., students’ visit; 
Inspection of the Iiford Sewerage Works, and Sewage Dis- 
posal by Bacteriological Methods. 

Society of Arts.—Ab 8 p.m., ordinary meeting. Paper on 
* Clocks, Carillons, and Bells,“ by Mr. A. A. Jobuston. 

THURSDAY, MancH 28, 

Institution of Electrical Engineers.—At 8 p.m., ordinary 
meeting. Papers: The Electrical Transmission of Power 
in Coal Mines,” by Mr. Н W. Ravenshaw, and Portable 
Electric Lamps,” by Mr. 8. F. Walker. 

Fripay, Maron 29. 

Electro Harmonic Society.—Smoking concert at Sb. James's 
Restaurant, W. 

Royal Institution.— At 9 p.m., Lord Rayleigh on Polish.“ 

SATURDAY, MARBORH 30. 

Royal Institution.—At 3 p. m., Lord Rayleigh on Sound and 
Vibrations. 

SEPT. 3, 4, 5, AND 6. 

International Engineering Congress (Glasgow). 
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THE INSTITUTION OF JUNIOR ENGINEERS. 


Anniversary Dinner. 


The sixteenth anniversary dinner in connection with the 
above institution was held at the Westminster Palace Hotel 
on Saturday evening last, when Prof. John Perry officiated 
as chairman in the absence of Sir Eiward J. Reed, who 
was prevented from attending through indisposition. There 
were about 130 guests present. After the Royal toasts 
had been duly honoured, 

Sir JOHN JACKSON pro “Oar South African Field 
Forces,” referring to the splendid courage displayed by the 
volunteers. Sir Davip TENNANT, Agent General for Cape 
Colony, responded. 

In proposing “ British Engineering," Sir WALTER PEACE, 
Agent-General for Natal, said that, although not himself 
an engineer, he had had much to do with engineers, and 
knew of what importance the profession they represented 
was to the British Empire. He had considerable doubt 
sometimes as to whether British engineers were keeping 
abreast of the times. Hitherto they had held a monopoly 
in the Colonies for iron and steel manufactures, but 
that condition of things was passing away. With regard 
to steel rails, he did not believe those of American manu- 
facture were equal in quality to the British article, they 
being deficient in durability owiog to a superfluity of 
earbon in their composition. In this connection it was a 
serious matter that there was no central autho ity estab- 
lished to fix a proper standard of quality of materials they 
wanted to buy. There was, cqnsequently, no firm making 
to such a standard. The existing mode of classification, 
whereby the different grades of iron were stamped “ Best,” 
* Best Boat,” or Bead Best Best was quite inadequate 
for modern requirements. Articles of a given quality were 
wanted, classified under some intelligible system, such as 
that instituted by Lloyd’s in reference to ships. This plan 
would assist buyers. He coupled with the toast the name 
of Prof. John Perry. 

Prof. JOHN PERRY, who responded, insisted that B B В 
evidenced that England had created the iron trade. The 
multiplication of B’s denoted successive improvements of 
the original standard. It was all very well for young 
colonies to criticise, who, when they got to BB, would, 
he presumed, mark it B?, but we at home had already got 
to B5, One of the principal characteristics of the British 
public was inventiveness, This trait was especially notice- 
able in the Press. It was just because we Anglo-Saxon 
people had been free for 700 years or more that we 
now refused to be led. While susceptible to new ideas, 
we were, on the other hand, never slaves of new notions, 
Our ideas were used cautiously and experimentally. It 
was, however, interesting to observe that when a notion 
was once digested it was done thoroughly. We created 
engineering, but tbat was no blame to Continental folk. 
We taught the world that mining, ete., imbued a country 
with strength. It was, however, just as well to remember 
that accidents would happen. He would ask were we 
going to wait? One of the most important functions of 
the institution was to visit works. His (Prof. Perry's) own 
impression was that relatively few works in this country 
were comparable to what might be found elsewhere. To 
remedy this state of things, it was in the first place essential 
to educate the capitalists to put their trust in young engi- 
neers with whose education and competency no fault coald 
be found. 

Mr. WALTER HUNTER also responded. He outlined the 
industrial and commercial progress made by the country 
during the past century, giving comparative figures, and 
remarked upon the marvellous developments of electrical 
engineering. He looked to the junior engineers to carry 
on the good work and maintain the country's supremacy 
among the scientific nations of the world. 

The next toast was The Commonwealth of Australia,” 
proposed by Mr. Ernest KING, who dwelt upon the 
immense importance of the compact to the future pros- 
perity of our Colonial brothers. Having regard to the 
enormous resources of the country, there was, in his (Mr. 
King’s) opinion, à vast amount of work awaiting the atten- 
tion of the engineer, 


Sir Horace Tozer, Agent-General for Queensland, in 
replying, said he would like to express a few words 
of hope to the young engineers. Neither they nor 
their industry was deteriorating or likely to deteriorate. 
The young engineers who had gone out from the 
Mother Country to the colony which he represented, were 
a benefit and a credit to the colony which they had made 
their home. Not one farthing’s worth of engineering work 
for Queensland had ever gone out of the United Kingdom. 
The manner in which Britieh firms of contractors had 
executed very considerable contracts in the colony leít 
nothing to be desired, and proved the superiority of British 
thoroughness. There need be no fear of the decadence of 
British trade; it would never be left behind. He rejoiced 
in the new Commonwealth, which marked the development 
of the brain power of а young aud rising nation. 

The Institution of Junior Engineers" was proposed by 
the Hon. W. P. ReEVES, Agent-General for New Zealand. 
He maintained there was a great deal to be said for the 
juniors. The nation was not a nation of amateurs, as had 

еп somewhere suggested, but a nation of energetic young 
men somewhat dominated by old men. He had no com- 
plaint to make about British engineers. Everything was 
satisfactory when it could be obtained, but the colony 
which he represented had been compelled to patronise 
Transatlantic competitors owing to the difficulty of 
getting work executed promptly by British firms. As 
an instanoe of British method, he would mention that 
the colony some time since wanted some new locomotives, 
and ordered them from an English firm. In reply, the 
frm said they would be glad to supply locomotives of a 
certain pattern and a certain weight. The authorities, how- 
ever, pointed out that the bridges over which the locomo- 
tives were required to run would not stand this weight, 
whereupon the firm suggested that the bridges should be 
altered. Neediess to say the order was lost. In his (Mr. 
Reeves's) opinion the weak spot in our armour was that 
we were а nation of over-capitalised industries. The weak 
spot was to be found in our financiers, promoters, and 
jobbers—not in our engineers or workmen. 

The toast was acknowledged by Mr. PERCIVAL 
MARSHALL, who referred to the very low margin of 
safety sometimes allowed by American engineers, giving 
as an example the reputed case of an American bridge 
which successfully bore the weight of train for which it 
had been designed, but collapsed through the extra weight 
caused by a shower of rain. The junior engineer might 
be defined as one who did his duty. The institution was 
in a more prosperous condition than ever before; its 
finances were better, its membership on the increase, and, 
moreover, the work which was its function to perform was 
done better. It also fell to Mr. Marshall’s skare to propose 
“The President,” which toast was acknowledged by the 
Chairman. 

An excellent programme of music was rendered durin 
the evening, the violin solos contributed by Mr. T. É 
Gatehouse being especially appreciated. 


ELECTRIC LIGHTING ENQUIRY. 


Question of Increased Pressure. 


In our last week's issue we continued the report of this 
enquiry up to mid-day of Thursday, March 14. After the con- 
sultation between the counsel in opposition to the proposed 
change, they proceeded to call witnesses in support of their 
case 


se. 

Mr. T. P. Gunyon, examined by the Hon. A. Lyttleton, put 
in his evidence the results of some enquiries he had made for 
electric lamps for both 100 and 200 volts. These showed that 
in practically every case the higher-voltage lamps cost more 
than those of 100 volts, and that the makers would only guarantee 
а shorter life. He also put in the results of some tests which 
he carried out on four groups of 8-c.p. 200-volt lamps supplied 
by different makers. Six lamps of each kind were tested. 
In all but one case there were considerable variations in 
the watts consumed per candle, the variations running from 
42 up to 9 watts per candle. In the best group of lamps, 
however, the watts per candle for the six lamps were respec- 
tively 5:9, 4:2, 4:7, 57, 4:5, and 5'9. The names of the lamp- 
makers was not disclosed. "The guaranteed life of the different 
lamps varied from 600 up to 1,000 hours. He thought the 
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security against fire was less with the 200-volt supply than with 
the 100-volt. He had, on behalf of the London County Council, 
had to investigate 13 cases of supposed fire from electric light ; 
six of these were on premises with the 200-volt supply, and the 
rest with the 100-volt. He thought there were cases in which 
insulation might be safe with 100 volts and would not be 
safe with 200. He thought that there might be considerably 
more damage done to consumers in consequence «f this change, 
and that consumers had to psy more for their lamps and got a 
worse article. 

In reply to Sir Courtenay Boyle, Mr. Gunyon said the 
increased danger from fire was due to the higher-voltage current 
passing through badly insulated parts of fittings. 

Cross-examined by Mr. R. W. Wallace, Mr. Gunyon said the 
Increased risk was due to bad workmanship, as if the work was 
well done there was practically no danger. He thought that 
the electric lighting undertakers had quite sufficlent powers 
under the Electric Lighting Act to inspect consumers’ premises, 
and to insist on good fittings being used. He had not made a 
sufficient number of life tests on 200-volt lamps to be worth 
giving, but he thought that the maker’s guarantee was a goed 
means of nage rip ss life of such lamps. Не did not know 
that eertain of the lampmakers he had asked to quote did not 
make 200-volt lamps. His comparisons between the lamps he 
had obtained and 100-volt lamps were made on the assumption 
that 100-volt lamps would take from 34 to 4 watts per candle. 
He admitted that the lamps marked aas B” in the table gave 
fairly good results. The larger number of lamps tested, the 
more accurate the results would be. 

Mr. BERNARD DRAKE gave it as his experience that 200-volt 
lamps were more expensive than 100-volt lamps, and he had 
recelved а large number of complaints as to the resulta of the 
change over. There was, in his opinion, no benefit to the 
consumers to the change. Не. could only explain Prof. 
Kennedy's evidence on the supposition that consumers had 
been more careful in turning out their lamps since the change 
over. In eross-examination he suggested that Prof. Kennedy's 
eonclusions on his own figures were probably wrong. Не did 
not believe in testing small quantities of lamps, but preferred 
to take evidence from people who complained of the worse 
light they got in practice. From these complaints he gathered 
that the lamps supplied by the Westminster Company on Prof. 
Kennedy's tests were the worst of the lot. e found no 
diffioulty in making a 200-volt supply safe against fire. 

Mr. Justice Eck said that as engineer to the late firm of 
Messrs. Laing, Wharton, and Down he had had charge of a 
large number of wiring installations. In his experience, it 
oost about 15 per cent. more to wire with the higher voltage, and 
the cost of energy should be reduced by 39 per cent. to give the 
same light with the 200-volt lamp as with the 100. In cross- 
examination, the witness admitted that he had changed over a 
number of installations for companies, and that he had left in 
circuit switches which were not suitable for the high voltage. 
In reply to Sir Courtenay Boyle, he said that he had not 
communicated with the insurance companies or informed the 
consumers of these fittings being left in circuit. "The figures he 
had given regarding the increased consumption and decreased 
light were the result of recent experiments In his own home. 

e agreed that Mr. Gunyon's tables of tests did not bear out 
his evidence. 

Prof. AYRTON was then examined as to the cost and 
efficiency of high-voltage lamps. He gave particulars of a 
series of tests on 8-с.р. lamps for 200 volts, which were most 
unsatisfactory. He explained the evidence given by Prof. 
Kennedy in the appendix as being correct, but held that the 
conclusions based on it were wrong; while the units used per 
lamp remained the same, the consumers probably got much 
less light. There was considerable danger from shock when 
the three-wire system was used on a consumer's premises. In 
cross-examination, Prof. Ayrton said that his evidence was to 
the effect that manufacturers were selling high-priced inefficient 
lamps for the higher voltage. The lamps marked B" in Mr. 
Gunyon's tests were not tried after they had been burning 
some time. Не agreed that these higher-voltage lamps might 
be improved, and that it would be unfair to estimate the com- 

nsation to consumers on the supposition that the present 
nns were the best obtainable. 

The last witness called was Mr. N. W. APPERLEY, who gave 
evidence as to the increased cost of current in Lord London- 
derry's house in Park-lane since the change over. The increase 
was from £180 to £288 without any increase in the number of 
lamps. He did nor agree that the house had been used more 
during the year in question than during the previous years. 


Monpay, Marca 18. 


On the opening of this, the fifth day of the enquiry, the 
Hon. A LYTTELTON summed up the case for the London 
County Council. He said that the proposed change was one 
which the Beard of Trade proposed to authorise, and that the 
London County Counoll were chiefly concerned with the terms 
as they would be revised. He held that after elaborate enquiry 


they had shown that the change would not be so satisfactory to 
consumers as had been represented by the undertakers, and 
that hence it was a serious matter to dispense with the consent 
of the consumer which had been required under the 1896 regu- 
lations. Without this consent the undertakers would claim to 
have the right to enter a consumer’s premises and to alter his 
fittings in such a way as they thought right. This was, he thought, 
an infringement of the ordinary law of the country. In view 
of the facts cf the case, he thought that any dispute should be: 
taken to arbitration at the expense of the suppliers of electric 
light. 

ЕЯ same counsel then opened the саве for the Windsor 
Hotel and the Junior Constitutional Olub, and called Major 
CARDBAW as the first witness. Major Cardew's evidence in 
examination was to the effect that certain alterations were 
required in the fittings and wiring of premises in consequence 
of the change, and that in his opinion the whole cost of these 
changes and the incidental expenses should be borne by the 
com . Under cross-examination by Mr. Roskill, the witness 
admitted that it would not be advisable for the Board of Trade 
to veto the change. He was still advising the use of 115 volta 
in certain new schemes, but had not advised any undertaking 
using 220-volt lamps to revert to & lower voltage. 

Mr. A. H. Rose, examined by Mr. Orales, said that in his 
experience a 200-volt lamp consumed ontheaveragethree-quarters 
of a watt more per candle than a 100-volt lamp. He thought 
that in changing over the consumer lost about 25 per cent. in 
the light he got for a given consumption of energy. Any 
improvement in the 200-volt lamp would also affect the 100-volt, 
and so the proportion would remain about the same. 

Mr. V. D. B. Coopzr was the next witness, and he gave, in 
examination, the whole history of the disputes between the 
Windsor Hotel and the Junior Carlton Club and the West- 
minster Electric Supply Company. Ав adviser to these two 
installations, he recommended that good contractors should be 
employed to make the alterations necessitated by the change over. 
In the case of the Windsor Hotel, which was wired originally 
in 1885, & considerable amount of rewirlng was required. 


It was brought out in evidence that the company had refused to 


pay the amount of the suggested contractor's estimate, and that 
with а view of bringing pressure to bear they had raised the 
price to 8d. per unit. The Hotel Windsor had been previously 
charged 4d. per unit under a special agreement. Ав well as 
the suggested charge for rewiring, the hotel company asked for 
a guarantee that the bills should not exceed the average for the 
last three years before the change was made, or that they 
should guarantee a supply at 3d. per unit. 

After a brief oross-examination, Mr. Влтғосв BROWNE 
said that in view of the fact that there were no less 
than 86 electric light undertakers in favour of the 
change, he did not propose to waste time over а squabble 
between an hotel and an electrical engineer, which could 
be settled by ап arbitrator in half an hour. He did not 
see what objection these people could have to arbitration, pro- 
vided their cause were just. Coming now to the draft of the 
proposed new clause which Sir Courtenay Boyle had given 
them, he suggested that it should be amended as follows: 
* Provided that no change shall be made in the pressure 
of the supply to any premises which on were 
supplied with energy. by the undertakers, except with the 
consent of the consumer; but where the consumer with- 
holds his consent after the undertakers have offered to 
pay what in their opinion is.the whole reasonable cost of 
and incidental to the change, and where the undertakers and 
consumers have failed to come to an agreement within one 
month, the undertakers may appeal to the Board of Trade, 
aud that Board may, if it thinks fit, dispense with the consent 
of the consumer on such conditions as the Board impose.” He 
thought that the alteration would prevent any undue delay in 
bringing the matter before the Board of Trade; he thought 
that the arbitration clause suggested by Sir Courtenay Boyle was 
much more fair than the amer.dment proposed by the councils 
for the City and the London County Council. He saw no reason 
why the arbitration should come under the Lands Clauses Act, 
as there was no analogy between taking a man’s property and 
remodelling a few electric lighting fittings. 

The case was then adjourned until Friday at 11 a.m., when 
other counsel will be heard, but no more witnesses called. 


„„ . 


COMPANIES’ MEETINGS AND REPORTS. 


BAKER-STREET AND WATERLOO RAILWAY. 


The half yearly meeting of the proprietors was held at the 
Westminster Palace Hotel on Monday. 

Mr J T Hare who preeided referred to the agreement with 
the London and Globe Finance Corporation of Nov. 4, 1897, for 
tbe construction of the railway. Up to now, he said, the works 
had been carried on by Mesars. Perry and Co. under agreements in 
pursuance of which this Company had paid them the amount 
of the engineers’ certificates, less revention direct. The position 
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now was thab the railway company was entitled to enter on the 
works and employ Messrs. Perry and Co. or other contractors 
direct, in which case the London and Globe Corporation would 
have a claim only for the difference, if any, between the contracb 
price and the sums already paid, plus the future coste. If, on the 
other hand, the Company was able to show damage by reason of 
the default of the corporation, they were entitled to have such 
damage estimated. and to prove for the amount of the estimate in 
the winding - up. The position with regard to the contract entered 
into for the construction of the railway authorised by the Acte of 
1899 and 1900 was that the contractors had so far not been called 
on to commence, but by going into liquidation they had rendered 
themselves unable to perform it, and the Company was ab 
liberty to regard the contract as abandoned, and prove in the 
winding.up for any damages it could show it would suffer by 
that contract not being carried out. The Company bad ample assets 
to provide for the completion of the line, and negotiations were 
in progress for the transfer of the contracts to а strong financial 
n hei a and the directors had reason бо hope that these negotia- 

s would terminate satisfactorily. Не afterwards referred to 
the progress that had been made in the construction of the rail- 
way, etc., and pointed out that a large amount of the work had 


dpi d been done. The line would run through the very heart of 
cen Lond th about 12 other 
railways and numerous tramway lines, followed a route second to 
none in London, and when it was completed ib should not only be 
of the greatest benefit to the public, but also prove 5 
into the 
cause of the vibration of which so much had been heard in the case 
of the Central London Railway ; there was little doubt that the 


on, and forming & connection 


to the shareholders. A committee was now enquir 


3 engineers would be able to obviate this on their rail - 
way. He moved the adoption of the report and accounts. 
Sir Algernon West seconded the motion 


In answer to a question, the Chairman said that all the capital 
y was unaffected by the collapse of the Globe except 


of the Com 
the shares issued to the latter. 
The motion was then carried unanimously. 


A special meeting was afterwards held, when resolutions were 
5 approving the Bills for conferring further powers on the 
haring Cro 


es, Euston, and Hampstead and the Brompton ard 
Piccadilly circus Railway Companiee. 


NEWMARKET ELECTRIC LIGHT. 


The annual meeting of the shareholders was held on Monday at 


the Company's offices at Newmarket, Mr. С. Н. Verrall, J.P. 
(chairman), presiding. 

The Chairman, in moving the adoption of the report and 
accounts, stated that ab the present moment there were con- 
nected with the mains 7,431 8-c.p. lamps, for 101 coneumers, snd 
applications had been received for a furtber 1,415 lamps from 
eight consumers. The Company were putting down additional 
plant for the supply of 6,000 8 c.p. lamps. When the mains were 
extended to additional roads, he had every reason to believe that 
there would be many more applications. Electric lighting com: 
panies did not usually pay a dividend before the fourth or fifth 

ear, bub he expected that they would be able to declare a dividend 
the third year. 

Mr. F. E. Gripper seconded the motion, and it was unanimously 
зоры, and the retiring directors, Messrs. H. J. Garrod and 
F. E. Gripper, were re-elected. 


POTTERIES ELECTRIC TRACTION. 


Ab the ordinary general meeting of this Company on Tuesday 
ab the Cannon-street Hotel, Mr. E. Garcke, who presided, said 
that the directors had to congratulate the shareholders on the 
satisfactory report that they could present that day. The growth 
of business in the Potteries district since the introduction of an 
extended system of electric traction had been very remarkable. 

would have done better still had it not been for the 
unforbunate strike in the district of potters and bricklayers, 
which lasted for two months (April and May), and not only 
interfered with the traffic, but delayed the work on the new 
generating station and the opening of the Chesterton and Silver. 
ale lines, which did not get to work till Jan. 1 last. At the 
present time the Company was operating 284 miles of line, and 
when the terminal extension to Blythe Bridge, now in course of 
construction, was completed they would be running over 30 miles 
of line. 

The report was adopted, and further resolutions carried for the 
increasing of the capital of the Company in accordance with 
notice circulated to the shareholders, and also making a variety of 
raa in the articles of association of the Company consequent 

ereon. 


DIRECT SPANISH TELEGRAPH. 


The accounts for the year ended Dec, 31 show a balance to the 
credit of revenue of £10,817. After adding the usual sum of 
£5,000 to the reserve fund, the balance will amount to £5,817, and 
tbe directors recommend dividends of 10 per cent. on the prefer- 
ence shares and 4 per cent., free of income tax, on the ordinary 
shares, amounting to £5,448. Half of this amount has been dis. 
tributed as an interim dividend for the half-year ended June 30, 
1900 There will then remain а balance of £369, which it is pro- 
posed to transfer to the contingencies acceunt, and this acceunt 
will then amount to £566. The traffic receipte show an increase 
of £1,029 as compared with the year 1899. The ordinary working 
expenses show a decrease of £210. 
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CHARING CROSS AND HAMPSTEAD RAILWAY. 


The half-yearly meeting of the propriebors of this Company was 
held on Wedneeday. 

Mr. W. E. Jones, who presided, stated that 451 shares had been 
subscribed for, on which £2 had been paid ; and the expenditure 
had been £151, leaving a balance at the bank of £780. He moved 
the adoption of the accounts. 

Mr. Ernest Halscy seconded, and the motion was then carried. 

An extraordinary meeting was afterwards held, when the 
Chairman proposed a resolution for raising the SAPE authorieed 
by Section 37 of the Company's Acb of 1899 by the creation and 
issue of new ordinary shares or stock at such time. in such 
manner, and upon such terms and conditions as the Board should 
from time to time deem expedient, and for exercising the borrow- 
ing powers conferred upon the Company at such time as the 
Board should think fit. 

Ме, W. T. Potts having seconded the motion, it was carried 
unanimously, and the proceedings terminated, 


IMPERIAL TRAMWAYS. 


The directors in their report for the year ended Dec. 31, 1900, 
state thab the gross receipts of the Middlesbrough, Stockton, and 
Thornaby electric tramways amounted to £47 $18. 17s. 9d., and 
dhe number of passengers carried to 8. 782 970, compared with 
totals of £45 372. 13s. 8d. and 8,307,322 in the preceding year. 
These figures indicate а steady development and increasing 
popular favour, results which the directors are fostering in every 
possible way in their conduct of this important business. The neb 
profit for the year amounts to £14,637. 10s. 9d., which is slightly in 
excess of that of the previous year. and represente a return of 
about 64 per cent. upon the capital employed. The extension 
of the Middlesbrough line to Clarence Ferry is in course of 
construction. and the additional rolling-stock ander order so 
that this branch will be opened in good time for the summer traffic. 
The net revenue account for the year shows an available balance 
of £35,286. За 2d., and after payment of interest on the debenture 
stock fur the whole year and interim dividends on the preference 
and ordinary shares in respect of the half year to June 30 last, 
amounting together to £23,386. 9s. 2d. it is proposed to appro- 
priate the balance as follows: In payment of dividend at 6 per 
cent. per annum on the preference capital, £3,000 ; final dividend 
ab 84 per cent. per annum on the ordinary capital, £8,500; and to 
carry forward to the next account the remaining sum, £399. 148, 
In addition the reserve funds have been increased during the 
year from £69 203 to £72,789. 


HOVE ELECTRIC LIGHTING. 


Directors: Colonel A. J. Filgate, R.E. (chairman); Colonel H. 
Wood, С.В (vice chairman); Harold A, Hoare, Eeq.; Carleton F. 
Tufnell, E:q. Engineers: Messrs. Crompton and Co., Limited, 
pea Chelmsford. Secretary: Francis В. Reeves, Esq., 

Report of the directors (with abstract of accounts) for the year 
ended Dec 31, 1900 : 

In common with all other industria] undertakings requiring 
steam power, the Company's revenue has suffered by reason of 
bhe increased cost of coal during the year, but, on the other 
hand, the increase in the consumption of electricity has more 
than compensated for the extra cost of coal. The progress of 
the Company is best shown by the following statistics: 


8-c. p. Unita Gross Net 
Year, Houses. lampa. eold. revenue, revenue, 
1897 397 27,777 268,243 ... 7. 269 ... £3 602 
1898 ...... 518 36 967 350.254. ... 39480 .. 5089 
1899 ...... 671 ... 44,824 ... 444,499 .. 12.070 .. 7.097 
1900 .... 802 ... 52,919 .. 539,908 .. 13,828 .. 7,715 


The result of the year's working is a net profit of £7,715. 
14s. 5e., to which there has to be added the sum of £345. 17s. 9d. 
balance from the previous year, making a total of £8 061. 128. 2d. 
After deducting debenture interest paid and accrued, the interim 
dividend at the rate of 7 per cent. per annum paid in October 
last, and providing for income tax, there remains a net balance 
of £5,161. 19s. ld. to the credit of net revenue account. In - 
addition to the £262. 5s. written off the preliminary expenses 
and installation account, as mentioned in last year’s report, the 
directors have now written off £196. 128. ld., the balance of the 
preliminary expenses. The expenditure on general administration 
and management expenees during construction and fees on capital 
and registration, originally taken to account with the outlay on 

reliminary expenses, will stand as a final charge agai ist capital, 

he directors propose bo place £2.250 to the credit of the reserve 
fund, to declare a dividend (payable on April 15 next) at the rate 
of 9 per cent. per annum for the half-year on the share capital, 
making, with the interim dividend, 8 per cent. for the year, and 
to carry the balance of £545 158. ld. forward. During the 
past year the directors have issued 1,000 additional shares ab 
the price of £7. 108. per share, the premium on the issue 
being added to the reserve fund. With the addition now 
proposed to be made, the eum at credit of reserve fund will 
amount to £17 037. 178. The amount (£600) annually sed aside 
for repairs and maintenance, ın accordance with tho contract with 
the Hove Commissioners, has proved insufficient to meet the 
outlays on this account during the past year, in c'nsequence 
chiefly of the renewal of the Company's battery of accumulators, 


As а result, the balance of £315. 12s. 5d. has been taken from this 
reserve account, which now amounts to £945. 14s. lld. The 
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expenditure on capital account during the year has amounted to 
£6 862. 98 the total expenditure up to Dec. 31 being £100,523. 
Se. 91. The site fora second generating station, referred to in 
last year's report, has been acquired by the Company, and the 
conveyance is expected to be completed during nex» month. The 
plans for this station are nearly ready. and ia is intended to 
commence erection аб an early date. In accordance with the 
articles of association. Colonel A J. Filgate retires from the Board 
by rotation, but offers himself for re-election. Mesers. J. Н. 
Duncan and Co., the auditors, also offer themselves for re-election. 


REVENUE AÁOCOUNT. 


Dr. Generation of Electricity. £ s. d, 
Coal or other fuel. —... —.. £2,479 9 4 
Oil, waste, water, and stores ......... 69 8 0 
Proportion of ва1агїөв................ —.— 379 12 0 
Wages and gratuities .................. . 656 7 3 

i 3584 7 7 
Repairs and maintenance ........................... dá 600 0 0 
Rente, Rates, and Taxes. 
Rents payable .......................... ~ 248 19 2 
Rates and taxes ...... ........... КЕРРИ 64 11 5 
— — 313 10 7 
Mansgement Expenses. 
Directors’ remuneration.................. 490 0 0 
Sahrlesss ens 652 0 0 
Sdationery and printing . EM 75 4 9 
General establishment charges. . . 284 13 9 
Auditor of Company .......... ate Cer 15 15 0 
— — 1,477 13 6 
Special charges — Insurances . - 149 16 3 
Total ex pendibure . ae 6125 7 11 
Balance carried to net revenue. 7.716 14 6 
£18841 2 4 

Cr. £ s. d. 
Sale of current (539 208 unit) ........... ....... . 13 069 9 1 
Rental of meters and otber apparatus i 753 7 0 
Transfer fees — — —À = 27 6 
Miscellaneous receipts .......... 0 ions 15 18 9 

£13,841 2 4 
GENERAL BALANCE SHRET. 

Dr. Liabilities. £ ad. 
Capital account—amount received ................... . 50,5388 0 0 
44 per cent. debentures ................................. > 7.300 0 0 
4 per cent. debenture stock . . ~ 17.700 0 0 
Sandry ereditors . . . 3,759 14 4 
Consumers’ deposits Sau cease 54 0 0 
Creditors for interesse . . 166 0 1 
Unclaimed d ividends E Š 22 10 2 
Reserve fund —— . i а... — 14.787 17 0 
Maintenance and repaire account reserve fund 945 14 11 
Net revenue account—balance at credit... - ... 516119 1 

` £106,435 15 7 


Cr. Assets. E s.d. 
Capital account—amount expended for worke...... 100,523 3 9 
Stores on hand Dec. 31, 1899 
Sundry debtore ................ . 
Cash at bankers and in hand 


BOURNEMOUTH AND POOLE ELECTRICITY SUPPLY. 


Directors: Aymor H. Sanderson (chairman); J. Atkinson 
Hosker; F. W Reynolds; F. E. Savory; R Percy Sellon 
M.I E. E. Consulting enp most: C. P. Sparks M.I C.E. Engineer: 
Е. L. Iogram, AM I E E. Secretary: H. B. Renwick. 

Report of the directors (with abstract of accounts) for the year 
ended Dec. 31, 1900: 

The capital expenditure incurred during the year in respect of 
the Bournemouth Provisional Order, 1890, amounted to £26 342. да. 
The iseue in Marcb, 1900 of £70,000 44 per cent. debenture stock 
was over-subscribed, and the premium received therefrom, after 
deducting the expenees of issue, has been carried to reserve. The 
balance from revenue account, together with the balance brought 
forward from last year, amounted to £12,579. 138. 2d., from which 
mast be deducted interest charges, depreciation, etc.. leaving the 
sum of £8,052 10e. 5d. to the credit of net revenue account, 
as against £6.799. 13а. 5d. for 1899. Oat of this sum the full 
year's dividend on the preference shares has been paid, 
and the directors now recommend the payment of a dividend 
on the ordinary shares of the Company at the rate of 6 per cent., 
less income tax, for the year ended Dec. 31, 1900. These pay- 
ments absorb £7 391. 5s. 9d., leaving a balance of £661. 4s. 8d. to 
be carried forward. The equivalent of 53 379 8 c.p. lamps were 
connected to tbe Company's maina in Bournemouth ab . 31 
last, showing an increase of 9 283 8 c.p. lamps for the year, and 
applications representing а further 1 896 8-c.p. lampe were then 
awaiting connection. The application of the Bournemouth 
Corporation їп the last session of Parliament for a provisional 
order in competition with the Company was refused by the Board 
of Trade in respect of private lighting. The construction of the 
tramways between Bournemouth and Poole is practically com- 
pleted, and the Company will shortly be supplying the n 


wer for the working of the line, The Richmond (Surrey) Electric 


ht and Power Company, Limited, continues to make sat 


isfactory 


progress. The directors have declared a dividend upon the 
ordinary shares of that company at the rate of 5 per cent. per 
annum in respect of the year ended Deo. 31 last, as against 
4 per cent. for 1899. The retiring directors are Mr. Aymor 
H Sanderson and Mr. J. A. Hosker, both of whom, ru eligible, 
offer themselves for re election. The auditor, Mr. R. H. Marsh, 
also retires, and offers himself for re-election. 


BALANCE-SHEEr. 


Dr. Liabilities. £ ad 
Capital authorised .. ......... essere s e. 150000 0 0 
Capital isened— 

7 500 preference shares of £10 each ... 75 000 0 0 

7,500 ordinary shares of £10 each. 2 „ 75.000 0 0 

150,000 0 0 


4j per cent. debenture stock, redeemable ab 


107 per oóénb. сынынан e... 70,000 0 0 
Sundry creditors on open account . 1211117 4 
Bille pay able „% ͤ € E 8 050 7 9 
Loans against весигїбу............................. ..... 16,950 0 0 
Reserve from premiums received, £4 325. 14а, 3d.; 

leas expenses of issue, £2 343. 188 4d. ........... 1,981 15 11 
Leasehold and special redemption accounts. 840 10 1 
Reserve for bad and doubtful debts  .................. 5517 4 


Depreciation fund accounbd . m 3,704 15 1 
Balance at credit of net revenue account, £8,052, 


10s, 5d.; leas interim dividend, £1,565. 19s. 6d.. 6,486 10 11 
£270,181 14 5 
Cr. Assets. 
Capital appropriated to the Bournemouth Pro. £ в.а. 
visional Order, 1890, including good will. 


£169 978. 9s. 10d.; less amount written off 
intereat received, £401. 7e. 3e . :. . 169,572 2 7 
Investments in the Richmond (Surrey) Eleotrio 


Light and Power Company, Limited ............. . 84636 0 2 
Provisional orders secured аб cost: Poole and 

Brankeome Order, 1897, £484 Оа 61. ; Christ- 

church and District O-der, 1899, £565. 7s. 5d. 1,049 7 11 
S ores on һарай ................-........ 8 836 17 6 
Sundry debtors .............................—..„ sevens wom 11,793 6 7 
Office furniture, etc., less amount written off 28 19 0 
Cash at bankers and in hand. -.. 2,267 0 8 

£970,181 14 6 
REVENUE ACCOUNT. 

Dr. Generation of Electricity. £ s.d. 
Coal and other fuel 8 3.196 10 0 
Oil, waste, water, eto... . TEE Mm 470 17 9 
Engineers’ salar ies oeo. FFF 385 6 10 
WAGON у. y ЕРЕН . ——— ава 951 6 6 
Stores and works expenses.. ..................... кеи 194 2 7 
Repairs to buildings, engines boilers, eto. ....... “ 226 18 1 

Distribution of Electricity. 

Engineers’ salaries ........................................ 8 143 1 0 
„ ditas ceetire strive Qoid OUR EN CON EE URN Ра 191 17 9 
Repairs to mains, transformer stations, eto... & 306 19 3 
Rente payable aud rates and taxes а 822 3 6 
Salaries, local office. = 358 13 9 
Stationery and printing . HIM 85 12 0 
Postage, travelling, advertising, and general charg 214 16 8 
Auditor of Compauy y .. 5.5... m 20 5 0 
Auditor of County Council.... eee “ 1010 0 
Insurance .............................. . А 767 
Leaseholds redemption fund --... .. = 10 8. 5 
Reserve for bad debts ....... 5 — im 15 0 0 
, . вна снаа Mum 9,957 9 0 

£17,504 13 8 

Cr. £ B. 
Sale of current о, e.-.. 10488 12 11 
Rental of meters and indicators .......... 3 5 722 9 7 
Interest and discouute . 6... > 63 11 6 
Trading ассос ее анне нен kismini 199 1 7 
Renta receiv able .......... В 74 7 1 
Sinn, %ðᷣ ð v a A анган 6 11 0 

£17,504 13 8 


NOTTING HILL ELECTRIC LIGHTING. 


The fourteenth ordinary general meeting of this Company was 
held at the offices, High street, Notting Hill-gate, on Tuesday. 

Sir William Crookes presided, and, in moving the adoption of 
the report and accounts eaid they had had а serious difficulty to 
contend with—the overloading of the present mains and the 
inability of the plant and machinery adequately to meet the 
demand for current during the winter monthe. As far as the 
customers were concerned, all that they had suffered had been 
an occasional dimnees of light. Sufficient) power had, however, 
already been obtained to cope wivu the Company's present 
requirements, and the directors trusted that such annoyances 
would поб recur. With reference to their Bill. the powers they 
were taking in it were to acquire compulsorily a eite in the 
Addison-road district in order to erect thereon a distri. 
buting station. Petitions had been lodged against the Bill by 
the owners of the freehold and by some residents adjoining the two 
site», bud they hoped to satisfy the objectors. A considerable 
quantity of current could now be sent out from Wood · lane, but it 
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would поб be available in the Addison-road district until the Com. 
pany could erect machinery to dietribute it in the area. To supply 
the northern parb of the district in Notting Hill a distributing 
station had been erected, and would soon be in operation in 
Lancaster-road. The other distributing station in the rear of the 
offices had been working satisfactorily for some time The engineer 
advised that these arrangements as soon they were complebe 
would enable the Company to resume connectiog new customers 


in all parts of their area of supply, and very largely to increase. 


the businees. 

Mr. J. W. Swan seconded the motion, which was ananimoasly 
adepted, and a resolution was afterwards psssed approving the 
Bill referred to. 


CITY OF LONDON ELECTRIC LIGHTING 


Directors: Sir David L. Salomons, Bart. (chairman); Joseph 
Bevan Braithwaite, jun.; George Herring; Herbert Samuel Leon; 
Colonel B. Н. Martindale, C.B.; Frederick 


Edward Lucas; 
W. Reynolds; Philip D. 
J. Cecil Bull, manager and secretary. 


Abstract of report of the directors and accounts for the year 


ended Dec. 31, 1900: 


The expenditure on capital account during the year ended 
The total revenue , 
for dhe year was £228,776. 108. 3d., from which must be dedueted 


Dec. 31, 1900, amounved to 2949 974. lle. 3d. 


the following items: expenses of generstion and distribution, 
£106,750. 168. 4d.; rent, rates, taxes, 
£33 009. 18a. 4d.; transfer to re and maintenance fund, 
£25,000; expenses of iesues of ordinary shares and second 


debenture stock, £2,285. 7«. 9d.; interest on loans, eto., £4 422. 


9e. 51.; leaving £52,307. 18s. 5d., to which must be added 
the balance brought forward from 1899, £1,622. 14s. 5d., 
making a total available revenue of £53.930. 128. 10d. Of this 
sum the following amounts have been distributed or provided for: 


interest on first and second debenture stock for year ended 
Dec. 31, 1900, £19,087. 13s. 8d.; interim dividend on £400,000. 
6 per cent. preference shares paid in July last on account of the ' 


distribution for the year, £11.500, leaving a balance of £22 742 


19s, 2d. Your directors recommend that a final dividend ot 65. 


per share for the six months ended Dec. 31, 1900, be declared, 


‘subject to the deduction of income бах, on tbe Company's · 


preference sharee, Nos. 1 to 40,000, making with the dividend of 
6s. per share peid on account ip July last a distribution at tbe full 
rate of 6 per cent. per annum on such shares, This will absorb 
£11,400 and leave a balance of £11,342 198. 2d., which your 
directors propose to forward. The generation апа distribu- 
tion expenses for the year, including repairs and renewala were 
61°13 per cent. of the gross earnings as compared with 49:31 ner 
cent. for 1899, 36:1 per cent. for 1898. 31 3 per cent. for 1897, 
34 per cent. for 1896 86 87 for 1895, 46 for 1894, and 542 for 
1893. This unsatisfactory result is. due to the high price of coal 
which obtained in 1900, and to the low average price per anit 
received from consumers. The average price per unit obtained in 
1900 was 409d. Your directors, in view of these circumstances, 
have made a modification in the tariff, which it is believed will 
result in a substantial increase io the revenue. As a resulo of the 
recent capital expenditure it is anticipated that very considerable 
economies in tbe works costs will be possible during the current 
year. The number of customers and 8-c.p. (equivalent) lamps 
connected at Dec. 81, 1900 was 9 855 and 511 113 respectively. 
On March 6, 1901, there 540 389 8-c.p lamps (equivalent) applied 
for out of which 521,651 were connected, and the customers 
numbered 10 074. The Board of Trade units sold during the year 
1900, excluding public lighting, were 11,272 968, as com 
with 7 446,703 for 1899. The City of London Electric Lighting 
Act, 1900, has relieved the Company of the statutory obligation of 
setting aside a fixed percentage for Serene every year, and 
the matter is now left to the discretion of your directors. In 
view of the fact that the sum of £16,349. 6s. 61., which had been 
accumulated mainly out of revenue in former years, and which, 
until the passing of the Company’s 1900 Act, could be used for 
any purposes of the undertaking other than for eq alising 
dividends, bas now been added to the depreciation fund. which 
stands at £96 045 15s. 7d., and that the large sum of £23,486. 
4s. 11d., out of £25 000 set aside from revenue for the purpose, 
has been expended during the past year in maintaining the 
Company’s plant, buildings, etc., in an efficient state of repair, 
your directors have not thought it necessary to provide any 
further amount for depreciation out of the revenue for the past 
year. This Act also authorised the Company to acquire com- 
pulsorily certain properties which are esential to the development 
of the Bankside works. Some of the properties have been 
purchased since Deo. 31, 1900, and negotiations are proceeding as 
regards the others, and there is & further capitel liability in 
respect of the cost of the same, which will have to be 
provided for. As only 10,595 ordinary shares out of the 20,000 
offered to the shareholders were subscribed for, your Board, to 
meet the commitments for capital expenditure, were compelled to 
obtein the sanction of the shareholders to further borrowing 
powers to the extent of £400 000, and these powers have been 
exercised by the creation of second debenture stock for this 
amount, of which £200 000 has been issued and eubscribed. ТҺе 
declaration of Mr. Justice Farwell in favour of the Company that 
the three contracte with the late Commissioners of Sewers were 
valid has been varied by the Court of Appeal to the extent that 
two are invalid and that one is valid. This decision does not 
affect ‘the 9 statutory right to supply electricity for 
private purposes ughout the , bub concerns 

the arrangements made with the Corporation, by the pany’s 


Tuckett. Frank Bailey, engineer. 


neral and special charges, 


predeoessors, for the public lighting of the streets in the central 
and western diswicte of the 
careful consideration to the matter 
articles of association, three of their number (Mr Joseph Bevan 
Braithwaite, jun., Mr. Herbert Samuel Leon, and Mr. Edward 
Lucas) now retire, and, being eligible, offer themselves for 
re-election. 
eligible, offer themselves for re-election. 


City. Your Board are giving their 
Ia accordance with the 


Meegrs, W Н. Pannell and Co. retire, and, being 


' REVENUE AOOOUNT. 


Public Private 

De. lighting. lighting. 

Generation of elect riciby— £ s. d. £ в. d. 
Coal and other fuel „4936 2 11 73 191 14 10 
Oil, waste, and stores 476 6 4 281519 1 
bí p 175 16 6 2052 8 2 
Proportion of salaries .........5..—.... 605 00 2812 5 0 
Wages and gratuities ................. 1,754 19 2 10672 0 4 
Sundry expenditure .................... 114 10 5 806 17 7 

Total generation expenses ...... £8 062 15 4 £92,361 0 0 

Distribution of electricity— 

Proportion of salaries .............—... 489 16 0 943 17 9 
Attending mains and street boxes... 112 2 7 7/0 1 5 
Wages and tuities to linesmen, 

fitters, and trimmers of lampe .. 1, 276 17 10 291 4 4 
Wages and gratuities to trans- а 

former men and sundry stores — 1417 1 19 
Carbons and other materials ......... 890 18 6 139 1 9 

Total generation aud distribu. ! 
tion ex po “з, £10 882 9 3 £06918 7 1 

Rente, rates, and tex ; | 
Rents payable ...........—.. esee 675 310 5 401 10 6 
Rates, taxes, and lighting .......... 1,191 16 10 9.534 15 1 

Management expenses— | 
Directors’ remuneration and satariee 92217 9 7383 2 4 
Printing and stationery ............. 132 ¥ 4 1002 10 9 
General establishment charges 145 13 5 1165 7 11 
Meter reading =e -m meoo — 25015 1 
Auditore’ fees m. 2 15 9 5 123 1$ 7 
Trustees fees.. ̃ 1119 4 98 6 8 
Legal charges . 61 11 9 402 14 0 

Special charges 
Rebates and various fines ............ 158 3 0 532 18 8 
Bad debts ...................... ntes — 497 1 7 
Official testing of meters .......... ... — 5 10 0 
Insuran ces T 80 1290 19 1 1,929 10 9 
Claims and allowances to reservist — 224 19 3 
Professional charges ..... .............- — 77 9 2 
Repairs to properties sublet ....... в — 556 8 3 

Total expenditure . . . . £14 340 14 0 2125 420 0 8 
Total of both publio and private lighting £139,760 14 8 
Balance, being revenue for period carried to net 

revenue account......... —Á P —Á—Ü PE 80,812 17 2 

£220,573 11 10 
ieee ме 
ighting. ighting. 

Cr. E s d. £ в. a: 
Sale of current — 92 444 6 3 
Revenue under contraota............ 13,192 14 4 — 
Meter rentele ................. ......... ‘ek — 7.394 5 3 
Rents receivable..................... ыз 448 4 9 6,648 11 2 
Tranefer fees . 4 8 2 66 2 10 
Rental of fittings, testing fees, eto. — 379 19 1 

£13,040 7 3 £206,933 4 7 

Total income ........ . . £220 573 11 10 

GENERAL BALANCE SHEET, 

Dr. Liabilivies, etc. £ 8. d. 
Capital account—amount received ....... —e- ... 1,666 453 0 0 
Due from sundry tradesmen and others 58 653 1 10 
Sundry creditors on open accounts ....—.......—.... 7 447 11 6 
Loans from bankers ... ..................—.........5.. 86000 0 0 
Sundry deposits from consumers ............. — 585 7 4 
Depreciation and repairs and maintenance fund 97,559 10 8 
Balance of premiums on issues asper last balance- · 

. sheet, £61,870. 18s., less written off expenditure 

on Wool Quay before abandonment as a 
erating station, £14,510, 1в...........—.—.—._ 47,360 17 0 

Balance ab credit of neb revenue account, 

£34 249. 19s. 2d., lees dividend paid on 
account, £11,500 000000 оосо оос о ооо ооо росе 0992 ове ооо 22,742 19 2 
£1,936,802 7 6 

Cr. Capital Expenditure and Asse £ а. d. 
Capital expenditure ................ —Ó— eee. 1,728 974 3 9 
Stores at stations and elsewhere € 42861 16 4 
Payments on account of contracts nob completed 2321 0 0 
Sundry debtors for eurrent supplied ....... 3 81 537 15 5 
Ocher debtors and payments in advance  ........ i 2,853 7 7 
Caeh at bankers and in hand ......................—.. РА 2832 9 5 
Sundry deposite.. ... —" аА m 2001 0 8 
Inveetments at ooste and dividends thereon ..... 73,420 14 11 


£1,996,802 7 6 
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QUESTIONS AND ANSWERS. 
If thou hast knowledge, let others light their candle ai it. 


Under this heading we insert questions and answers 
of a practical character relating to central-station work, 
tramway work, or construction work; and for each suit- 
able question offer one shilling, and for the best solution 
of any question we offer ten shillings. We also give 
Дев shillings for every other answer we print. The answers 
to any question should be sent within 10 days after the 
dues on has appeared. We would call the attention of 

ose sending in answers to the fact that the neatness of 
any sketches (which must be in ink) sent in is considered 
when marking the relative values of these answers. Ail 
formuls should be carefully written to prevent mistakes as 
to symbols, and all loose sketches should be signed by the 
author. The matter must be written on one side only of 
the paper. Questions may be sent at any time. 


(QUESTIONS. 

561. What percentage losses are in modern machines usuall 
allowed (a) in the armature, (b) in the field windings ; es 
to what extent are these allowances dependent upon the 
purpose of the generator 1—2. 

562. What is the practical method of caloulating the air- 
reluctance of dynamos having slotted armatures ? 
little calculation is avoided in most text-books, and even in 
the one or two in which it does occur the results are widely 
different. — . W. F. 

| | ANSWERS. 

Question No. 355. —In the event of a short-circuit oocurring at 
night on а low-tension distributing network, what is the 
best course to pursue 1 


Best Answer to No. 355 (awarded 10s. ).—The question is 

а eral one, covering а multitude of particular cases, 

of which may require different treatment. To indi- 
cate two main divisions, 16 is not clear whether the low- 
tension distributing network of a ee alternating- 
current system is meant, or the distributing network of a 
low-tension two or three or five wire system. As tho first 
effect of the short-circuit will be felt at the station, the 
difference in systems involves a large variation in the 
means at the disposal of the engineer in charge to put 
things right again. The solution in each. particular case is 
more usually found by the use of “ gumption” on the part 
of the engineer than by his knowledge of theory. It is 
doubtful whether anyone can think out a set of cut-and- 
dried rules of procedure for every accident that can occur 
on his shift, or can remember his rule at the critical 
moment if he happens to have thought it out. 

Treating the matter generally, however, 16 must be 
remembered that in every well- regulated station the 
minimum working.plant and the minimum staff consistent 
with safety is employed on the night shift. (The question 
presumably deals with the time after the heavy load has 

ne off, as that is ч fairly early in the evening.) 

here is in every probability no mains engineer on the 
works, as even if repairs or extensions are being carried 
on, the mains engineer is nearly always in some inaccessible 
parv of the area of supply. ere should, however, be a 
telephone connection between the station and the mains 
superintendent's house, or at least it should be possible to 
ring up the chief engineer in desperate cases. If a short- 
circuit occurs, it is usually possible to (a) cut it out 
or (b) burn it out, In some low-tension stations, however, 
the chiof engineers have discarded fuses throughout, and 
the only thing to do is to bring to bear all the power 
available from spare plant, battery, eto., until something 
goes. Occasionally, in the case of a heavy short, the plant 
gives way before the fault. In any case severe strains are 
produced both in the electrical and mechanical parts of the 
plant, which it seems a mistake to incur without some 
ation. In alternating-current work it must be remem- 
Bered that it is almost ess trying to parallel a machine 
with another working.on a short—in fact, а heavy short 
will often pull the machines out of step. Even in direct- 
current work one cannot run up spare Mul 
burn out a short, as the boiler power on night shift is (or 
ought to be) limited, and a spare boiler cannot y 
be got up in half ап hour even if it be a water-tube 
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boiler under favourable conditions. In some cases it is found 
tbat where a short cannot be burnt out supply can be 
resumed by simply shutting down and starting up again— 
the explanation probably being that an arc has been set up 
bridging some insulation, which arc, of course, dies down 
on stopping the current, and is not renewed. 

If a short occurs on a distributing network fed by trans- 
formers from high-tension feeders, one of three things will 
hap The short, if small, may blow a fuse somewhere 
on the network, or may burn itself out; or if it is large, it 
will blow the primary fuses of the transformer or trans- 
formers feeding it. The engineer in charge must exercise 
his discretion as to whether any farther attention (beyond 
logging the incident) need be paid to it. A complaint 
next day will probably indicate where the fault is if it is 
small, If a primary short occurs, it will blow the feeder 
fuse on the switchboard. The feeder should be tried once 
more with a light fuse, and if this goes the feeder should be 
locked off with the switch open, and the mains superin- 
tendent communicated with. 

In low-tension work, a short on the network will 
probably be seen on several feeders. An attempt must be 
made to burn it out. If any protecting device, such as a 
circuit breaker or fuse, is in circuit, this will act if the 
machines will take the load. It is not always a safe thing 
to attempt to switch out a circuit on which there is a 
heavy short, as even with some so-called quick-break 
switches the heavy current may produce an arc which may 
get over on to other metal, wrecking the board. If the 
short is persistent, it is worth while shutting down for a 
moment and running up again. If this is no good, switch 
out the feeders showing the fauit (if they are not all 
affected) and run up on the circuits which remain good. 
Communicate at once with the mains department, or failing 
this, the chief engineer. | 

The duty of the mains engineer varies with the magni- 
tude of the area affected by the short. If the short is 
only slight, it may be difficult to locate, and may, therefore, 
be left until a complaint is received. If it is a serious 
affair, it must be located as soon as ever possible—the 
indications available being the feeders affected and. the 
condition of fuses at junction boxes, etc. Possibly a com- 
aum may arrive to assist matters, though this is not 
ikely on night shift. It is not much use attempting to 
test a network for position of a fault, except in specially 
simple cases. А common method in serious cases ів to cut 
the cable ata likely place and test the two sections for 
insulation. The fault will be found in one section only, 
which must be judiciously sub-divided until the fault is 
located. Another method where alternating currents are 
used is to keep supply on the cable and follow ita course 
with a telephone and coil of wire. The induced currente 
in the coil make a hum in the telephone, which ceases at 
the point where the current goes to earth. Particular 
кшш must, however, be taken to avoid following an 
ron drain-pipe instead of the cable. - 

When the fault is found it must be cut out (if this is not 
already done) as close to the fault as possible, and notice 
given to the station engineer to resume supply to the 
surrounding consumers whose connections are intact. The 
question is now one of expediency and cost. It may be 
worth while to put a jointer on repairs at once, but he will 
want overtime money for nightwork, and possibly, if the 
job is & big one, personal supervision of the engineer 
himself will be necessary. The counter-balancing considera- 
tions are the time it willtake to get the repair finished, 
the number of consumers cut off until the job is complete, 
and any special facility which any one of these consumers 
has for ' making it hot" for the engineer if he finds his 
sapply cut off. In the event of a short on a feeder, it is, 
of course, a matter of getting the work done in the shortest 
time possible to secure good work, and the mains engineer 
should grudge neither time spent in personal supervision 
DÀ r in extra labour until the work is complete.— 


Answer to No. 355 (awarded 6s.).—In the event of а 
short-circuit occurring at night on a low-tension distributing 
network, the best course to persue would be to burn out 
the fault. In most networks the sections are so arranged 
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that each section can be isolated by taking out fuses, and 
consequently when a short develops in one of these sections 
the fuse is blown and the section isolated, and would soon 
be discovered. In а central station supplying current on 
tbe three-wire direct system, a short in the network would 
probably be between the neutral, or earth wire, and one of 
the outers. Now, if the resistance of the fault is very low, 
а large current will low between the inner and the outer 
main, and if the section is properly fused, this would soon 
burn out the fuses, leaving the faulty section isolated. 
When the section had been discovered, the choice of leaving 
the re g until next day or calling up the mains engi- 
neer, depends upon the nature of the load on the section. 
If a fault develops with sufficient resistance to prevent 
the rush of current, and thus blowing of the fuses, the 
best way is to disconnect the feeder nearest to the faulty 
section, which feeder is easily discovered by the state of 
the ammeters. The disconnection of the nearest feeder 
causes a rush of current through the faulty district, 
which, added to the current flowing through the fault, 
blows the fuses of the faulty section. 

The result of a serious short would mean the fuses of the 
battery and balancer blowing, or failing this the armature 
of balancer would burn out, or one side of the battery 
would have to supply so large a current that it would 
probably ruin the battery. For this reason, upon a fault 
developing it is advisable never to use the battery to 
supply the current necessary. If the sections are not 
properly fused, the best way is to shut down and discover 
the fault as quickly as possible. This does not mean that 
the station is to be shut down, but only those feeders 
le the district in which the fault is discovered.— 


Answer to No. 355 (awarded 6s.).—A very successful 
way of dealing with a short-circuit on а low-tension network 
at night is as follows: The system of wiring is not stated, 
so I take the triple-concentric with three feeders. Imme- 
diately the fault is observed by the switchboard attendant, 
elther by the fuse blowing—in cases where you have a 
battery for nightwork—or where you have а generator 
feeding the mains and the fuse be too strong by the 
ammeter pointer falling off its pivot—such is the case 


Fie. 1. 


with Lord Kelvin's ampere-gauge—all switches should be 
taken ont, including feeder switches. Instructions are 
then given, either to the mains foreman or j inter, wbicb- 
ever 1s the nearest to call, as to what part of the system 
the fault is on. This is known by looking at the feeder 
ammeters, and the one which has its pointer off tbe pivot 
is the feeder on which tbe fault is or nearest to. Suppose 
it to be No. 2 feeder, the man at once proceeds to tbe 
feeding point, where he disconnects the links at ai, с, and a, 
(Fig. 1). A light fuse is tben put in circuit with feeder at 
station, switch closed, and either battery or generator 
coupled to feeder. If the fuse stands, feeder is clear. 
Links are put back and still on No 2 feeder part of net- 
work is disconnected as at & (F. g 2). All switches are 
closed at station, and you again try battery on system 
with light fuse. If fuse blows, more network should be 
cut out, but if 16 stands you are sure that the short-circuit 
is cut out, and you again have supply on greater part of 
system. The man then takes out all connections in boxes 
on dead network, and commences from feeder box or other 
box with one line circuit in, with two short lengths of 
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wire, with a light fuse connected across the two ends to 
test each circuit from line terminals to corresponding 
terminals of different circuits, If none of these blow the 
fuse they are connected to line circuit, and the man pro- 
ceeds to another box on dead network, where he still uses 


the wires and fuse until he comes to the circuit which 
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Fie, 2 


blows the fuse. He then makes good all connections 
except faulty one, which is left cut out until examined 
and repaired in daytime.— A. R. W. A. : 


Answer to No. 555 (awarded 53. ).—A properly laid out 
network contains disconnecting boxes at every place where 
two or more streets containing mains join. These boxes 
should contain fuses properly proportioned to the size of 
the mains they connect. It is not necessary that every 
box should be fitted with fuses, but each box must have 
suitable means for disconnecting all the street mains which 
enter same. The fuses sbould then be distributed as 
nearly as may be on the circumferences of circles, of which 
the various feeding pointe are the centres. Exch feeder 
box sheuld be fitted with suitable means for easily discon- 
necting each pole separately, but should not contain an 
(uses on the feeder poles, but only on the distributors it 
feeds. At tbe station end each feeder may or may not be 
fitted with a fuse or an automat ie cut-out ; in the absence 
of the latter a switch should be provided on each pole. 
The sizs of vhe fuses in the disconnecting boxes should be 
governed by the section of the mains which are fused. If 
each main is fused to a current density of 1,500 amperes 
per square inch, they will be fully protected against 
damage from heating through excess current, while allow- 
ing sufficient margin for small faults and leaks to exist 
without interrupting the supply With a network 
equipped as deecribed, a short-circuit occurrirg even 
at top load need cause no great anxiety, though 16 may 
cause a local interruption of supply. 

For the purpose of considering the best course to pursue, 


we may suppose a short-circuit of low resistance suddenly 
occurs on a distributor not very far from a feeding 


point. 
Then obviously most of the current through the short will 


be taken from the feeder nearest same, and the ammeter at 
the station wil] show at once the feeding point which is 


nearest the fault. If the current exceeds 150 amperes per 
square inch in the distributor on which the short occurs, 
the fuses on outers will blow ; if, as will probably be the 
case, the distributor is alive from the other end as well, 
then, as all the current will now be fed from this end, the 
fuses here will give way, and the short will be completely 
isolated. If the faulty section was not detected by the 
ammeters, it would now be disclosed by the telephone, 
The only thing to do then would be to proceed at once to 
the section in question, disconnect at every box within the 
dead a fates ect п ris & time to mE x 
network, flashing into joining up. 6 
faulty piece is easily detected by the large flash due to the 
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short as compared with the smaller flashes due to lampe 
switched on and bridging the outers. If the short occurs 
between neutral and one of the outers in a three-wire system 
the same reasoning holds, but the question is а little more 
complicated on account of the effect on the station balance. 
Oa thinking it over, however, it comes to this: that the 
balancer must be capable of supplying the maximum out- 
of-balance current which occurs in ordinary working, plus 
sufficient current to blow the largest fuse on any neutral 
This is at once obvious, when we consider 
that the balancer may be supplying, say, 100 amperes on 
positive side in district A av the moment a positive short 


distributor. 


of 200 amperes occurs in district B. 


There is one species of short-circuit not covered by the 
In this 
case, if the corrent as shown by the feeder ammeter rises 
to an amount dangerously in excess of that for which the 
feeder is designed, the latter should be switched off st the 


above remarks—viz, a short on a feeder itself. 


works. This will cause the distributor fuses in the feeder 
box to blow, and the fault will thus be isolated. —E. M. 


Question No. 556.—Describe a tramway seheme with distribu- 
tion carried out on the three-wire system at 1,000 volts. 
Consider insulation and balaneing difficulties ; also saving 
in copper as compared with two-wire system at 500 volts. 


Best Answer to No. 556 (awarded 10s.).—We will assume 
that the scheme comprises, say, five miles of main line, 
double track with four lines branching out of this, two 
on either side, each from one to two miles in length and 
single track with turn-outs. Such a route might, I think, 
be supplied with success on the tbree-wire system, with 
1,000 volte across the outers. Some 40 cars would pro- 
bably be required, and allowing an average of 30 amperes 
per car we should have to supply 1,200 amperes at 
500 volts or 600 amperes at 1,000 volts. Three 400-kw. 
generators, allowing one as spare, giving 400 amperes 
each at 1,000 to 1,200 volts could arranged to feed 
the network from a three-wire board similar to a lighting 
board, and fitted with the necessary traction inetrumenta. 
There would be no difficulty with the insulation of such 
machines, nor any special novelty. | 

We will assume the generating station to be near the 
doable line, and about in the middle of same. Two trolley 
wires will be necessary for the double line, and these should 
be fed, one from positive bus bar and the other from the 
negative, so that all cars going in one direction would be 
taking current from positive side and cars in the other 
direction from the negative side of system. With regard 
to insulation of caz motors and wiring, since the rails would 
always be neutral, there would be no increased difficulty 
to be met provided the system is kept well balanced. The 
single lines on either side of the double track would be 
provided with а single trolley wire and worked in the 
ordinary way, being balanced one against the other alter- 
nately positive and negative. 

The success of the scheme would mainly depend on the 
efficient balancing of the system, and for this purpose it 
would be necessary to bave several balancer sets, consisting 
of ordinary shunt motors and dynamos working at 500 to 
600 volts with fields crossed. These sets should be placed 
at different pointe of the line in sub-stations or suitable 
buildings. 
three sets would be found sufficient, one at the central 
station and one abont а mile to а mile and а half 
from each end of the double track. The station set should 
be of somewhat greater capacity than the others. To 
ascertain the necessary size of the balancers, we must 
consider the maximum out of balance likely to arise. The 
most unfavourable case would be a steep grade on the 
double line near the point where one of the single lines is 
taken off. In this case we might have two cars coming 
up the grade, taking, say, 100 amperes each, and the 
cars on the branch line another 100 amperes, or total of 
300 s out of balance. This would require each 
balancing machine to be capable of dealing with something 
more than 150 amperes, and machines of 200 ampere: 
capacity would be large enough. It must be remembered, 


however, that this want of balance may be partly neutralised 
by an opposite out of balance in some other part of the 
ayttem. In any eme the drop in the rails may easily be 


ith the route above described probably | 


and the results are very sa 
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calculated. If we use 100lb. rails the resistance of a 
double track per mile, well bonded, will be about 075 ohm; 
300 amperes would give a drop of 225 volts per mile, 
and would produce a difference of pressure across the 
two sides of the system of over 45 volts. This shows 
at once the necessity of distributing the balancing 
machines so as to avoid contravening the Board of Trade 


regulation allowing seven volts drop between station and 


imt in rails. The balancers would have to be 
by automatic cut-outs, and would require restart- 
ing after a serious short on one side, unless the sections of 
track were nicely protected by cut-outs which would open 
before the sub-station cut-outs, but even if it were neces- 
to keep a man in each sub-station to attend to balancers 
it would certainly pay to use them. The outlay in sopper 
for feeders would be exactly half, to which must be added 
eost of balancers: and sub-stations, etc.; the net result 
would probably be a saving. 

No doubt the one great difficulty in the working of 
such а system is the providing for the large out-of- 
balance currents which ате likely to occur in o 
working, and this fact, coupled with the Board of Trade 
regulations re maximum pressure, has operated to prevent 
any tramways being run on this system. The City and 
South London Railway, however, have adopted it for their 


furthest 
protec 


extensions апа as the Board of Trede have sanctioned 


three-wire supply for lighting at 500 volts across outers, 
the pressure to earth being less than 500 volte, it seems 
not impossible that In course of time they may be induced 
to sanction supply of power for tramways at 1,000 volts 
across outers, more especially as, in the case of traction, the 
neutral is permanently earthed, and it should be quite 
impossible for the pressure to rise dangerously above 500 
volts on either side. —E. M. | 


Answer to No. 356 (awarded 5s.)—The three-wire 
system for tramway work is the outcome of the various 


Fio. 1. 


proposals made to avoid the troubles due to electrolytic 
action in connection with an earth return, and ite general 
connections are shown in Fig. 1, The rails forming 
the centre or neutral wire or conductor, the earth, 
therefore, is mainly confined to the distance between 
the cars, instead of between the cars and the 


power-house, as shown. In Fig. 2 is shown the feeder 
and «sections of the trolley wires. If the cars were 


SEcTIONS of TROLLEY WIRES. 
Fia. 2. 


bunched on one section of the trolley wire, this would, of 
course, disturb the balance, and a large fiow through the 
earth to the power-house would result. This ie a condition 
not at all likely to happen in practice. 

The tbree-wire system is in use at Portland, Oregon, 


tisfactory, the current being 
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received from the Union Power Company, the distance 
from the house to the centre of the system being 
about 3} miles, the load being about 2,000 h.p., and the 
three-wire plan was adopted to reduce the cost of feeders. 
A point showing the advantages wae shown during con- 
struction. As the work was proceeding, it was found neces- 
sary to rua part of the cars on the ordinary plan of two-wire 
tramway operation, and to change over when completed. As 
the feeders were calculated for the three-wire basis some diffi- 
culty was found in maintaining the pressure, the machines 
being speeded up to 600 volts, the loss on the lines being 
about 550 volts, When the work was completed and the 
full number of cars added the voltage of generators was 
lowered to 550 volts, and in spite of this lowering the 
pressure on the cars did not fall below 450 volts. The high 
get between the sections does not give trouble, except, 
believe, that the section insulators have had to be 
lengthened, and care exercised in making all points and 
frogs of the same polarity. The wiring of the cars is the 
same as for the o or two-wire system, and the 
saving of со in feeders is about 50 per cent. over a 
ср ete metallic circuit. Аб the same time, the success 
of the system depends very much upon the jndgment of 
the engineer in the laying-out of the overhead sections and 
their ve polarities with relation to the tracks lying 
in streets, and if sufficient care is exercised the 
earth cirouite can bo made as short as possible, and thus 
maintain a fairly even balance of the load.—A. W. 


APPOINTMENTS VACANT. 


NHüeotrioal Engineer, Nelson Corporation, £200 per annum, 
March 25. Details in our advertisement columns. 

Switehboard Attendants, Carlisle Corporation, March 25; 
Southend-on-Sea Corporation, 35a. per April 1. Details in 
our advertisement columns, 

Meter Inspecter, Brighton Corporation, іп meter department, 
25s. per week of 50 hours. Details in our advertisement columns. 

Electrician, electrical works in the North-East of England. 
Details in our advertisement columns. 

Eospector of Motormen, eto., Southend-on-Sea Corporation, 
35s. per week. April J. Details in our advertisement columns. 

Oanvasser, Aberysbwyth and Chiswick Electricity Supply 
Corporation, Limited. Details in our advertisement columns. 


Agents, by leading British manufacturing firm, making cables 


and wires, arc lampe, meters, instruments, etc. Details in our 
advertisement columns. 

Assistant, Aron Electricity Meter Company, Limited. Details 
in our advertisement columns. 


CONTRACTS FOR ELECTRICAL SUPPLIES. 


CONTRACTS OPEN. 


Piatra Neamts (Roumania).—The Municipality invite tenders 
rei ll 26. electrio lighting of the town for 30 years. Tenders by 

Sunderland. —The Corporation invite tenders for indiarubber- 
covered cables, etc. Tenders by March 29. Details in our 
advertisement columns. 

Sunderiand.—The Corporation invite teoders for the supply of 
104 aro lamp pillars, lampe. and accessories. Tenders by April 3. 
Details in our advertisement columns. 


Ploesti ).—The Municipality invite tenders for the 
laying down and working of electric tramways for 30 years. The 
provisional deposit is £2,000. Tenders by April 3. 


Kirkealdy.—The Corporation invite tenders for engines and 
dynamos, storage battery, and overhead travelling crane. Tenders 
by April 15. Details in our advertisement columns. 


Salford.—The Corporation invite tenders for wiring for motors, 
dynamo leads, engine room and switchboard connections, etc. 
enders by April 9. Details in our advertisement columns, 


Hornsey.—The Urban Districb Council invite tenders for the 
supply and erection of various plant for electricity works. Full 
details in our advertisement columns. Tenders by April 11. 


Leith. —The Town Council invite tendere for the supply, 
delivery, and erection of a 350-kw. steam dynamo, suitable for 
either private or traction supply. Details in our advertisement 

umns. 

Grosswardein (Austria). Tenders for electric lighting are 
required. The town has a population of 51,000, and 1,220 lampe, 
averaging 2,000 hours per year, will be guaranteed. Particulares 
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may be obteined from the Municipal Authorities, Tenders hy 


Cheltenham —Tenders ame invited for the electric mium, o 
St. John's Church, Cheltenham. Specifications, ebo., can be 
from Mr. Weaver, Carlton-place, Hewlebt-streeb, Cheltenham. 
Tenders by March 25. 

Zagezig (Bgypt).—The Local Commission invite tenders for the 
electric lighting of the town. Specifications, eto., may be obtained 
from the Public Works Department, Cairo, where tenders may һа, 
addressed until April 15. 

Darwen.—The apes invite tenders for the supply and 
delivery of feeder cables, pillars, and overhead elec equip- 
ment in connection with the electric tramways. Tenders by 
March 25. Details in our advertisement columns. 


Dublin.—The Lighting Committee invite tenders for condensing 
plant, pipework, feed pumpe, superheaters, mechanical coaling 
apparatus, overhead crane, and workshop equipment. Tenders 
by April 22. Details іп our advertisement columns. 


Faraworth (Lanes.). —The Urban District Council invite tenders 
for the wiring of the electricity works in Albert-road. Specifica- 
tions, etc., may be obtained from Mr. J. D. Pember, electrical 
engineer, Council Offices, Farnworth. Tenders by 25th inst. 


Bradford.—The Corporation invite tenders for the supply, 
delivery, and erection of & combined motor balancer and boosters, 
with switch gear for same, ab their electricity works, Bolton-road, 
Bradford. Tenders by April 3. Details in our advertisement 

Lenden, W.—The Directors of the Metropolitan Electric Bupply 
Company, Limited, are considering the expediency of adopting 


larger unite, and are receive designa for complete two- 
рав steam units. Pull particulars appear in our advertisement 
umns. 


Wallasey.— The Urban Distriob Council invite tenders for the 
supply of tramway points and crossings. Further particulars may 
be obtained on application to the district engineer and surveyor, 
Mr. W. H. Travers, Public Offioes, Egremont, Cheshire. Tenders 
by 26th inst, 

Dundee, —The Town Council invite tenders for the supply and 
delivery of about 1,540 tons of steel girder rails and 60 бопе of 
fichplates. Specification, ebe., on application to Mr, Wm. 
Mackison. C. E. Municipal Offices, 91, Commercial-atreet, Dandee. 
Tenders by March 28, | 

Barniey.—Tbe Corporation invite tenders for the supply and 
delivery of steel rails fishplates, soleplates, tiebars, and bolts an 
nuts required in the construction of about seven miles of: double 
tramway track. Specification, obc., may be obtained at the office 
of the Borough Surveyor. Tenders by 28th inst. 


Baraley.—The Tramways Committee invite tenders for the 
supply of the n materials for the overhead equipment in 
connection with the trunk line. Specification, etc., may be 
obtained from Mr. R. Birkett. borough electrical engineer, 
Aqueduoct-street, Burnley. Tenders by March 23. 


Metropolitan Asylums Beard.—The Board invite tenders for 
the sapply and erection of a complete electrical generating plant 
and a complete boiler plant for heating ab the asylum now in 
course of construction at Tooting Bec, S. W. Tenders by 
April 24. Details in our advertisement columnas. 


Christiania —Tenders are invited by the Norwegian State 
Telegraph Department for supply of telegraph wire, bronze wire, 
and telephone cables. Specifications and conditions of tender 
may be inspected daily between 12 and 1 on application at the 
Technical Department of the Telegraph Office in Christiania. 
Tenders by April 6. 


Wolverhampton. —The Tramwsys Committee invite tenders for 
(A) the complete overhead equipment of about five miles of tram- 
way route; (В) the ворріу and laying of feeders, conduite, and 
switch pillars for the same. Specification, etc., msy be obtained 
upon application to Mr. C. E C. Shawfield, berowgh elestrical 
«овес, Commercial-road, Wolverhampton. Tenders: by 23rd 

st. . 

Warrington.—Tbe Corporation. invite tenders fer (Section 1) 
supply, delivery, and laying of steel rails, paving, etc., forming 
pane way ; (2) supply, delivery, and erection of steel poles, 

rackets, trolley wire, insulators, etc, ferming a complete over- 
head equipment; (3) electric tramcars. Specifications, eto., can 
be obtained at the offices of Messrs. Preece and Cardew, 13, Qneea 
Anne’e gate, Westminster, S. W. Tenders by March 27. 


Manchester. —The Electricity Committee invite tendere for the 
apply, delivery, and erection ab the Bloomestreet generating 
atetion of (a) switchboard for connecting four 1,800-kw. generators 
to the lighting and traction systems ; (b) four continuous current 
motors for driving mechanical stokers and economisers. Spepifica, 
tions, etc., may be obtained on application to. Mr. F. E. Hughes, 
secretary, Electricity Department, Town Hall. Tenders by 
March 25. | 

Palencia (Spain). — Tenders are invited for the installation and 
working of a telephone system for not more than 20 years; 10 per 
cent. of the annual dai au will bave to be paid to the Govern- 
ment. Tenders may addreesed to the Genera} Post and 
Telegraph Department by April 21. Sach culars as have 
been received may be examined on nal application at the 
Commercial Department of the Ё Office any day 
11 a.m, and 5 p.m. 


Newport (Mon.)—The Corporation invite tenders-for the supply 
and erection of: (Section 4) constructional steelwork, bunkers, 
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ete. ; (5) steel flue; (6) coal and ash conveyor; (8) overhead 
(11) fuel eoonomiser; (12) waber-storage tanks; (13) compound 
condensing vertical engines; (14) electric generators; (15) con- 
densing plant with cooling towers; (16) feed pumps. ifica- 
tions, eto., may be obtained from Mr. H. F. Parshall, 8, Princes- 
street, Bank. London, E.C. Tenders by March 25. 


W.0.—The British Electric Traction Company. Limited, 


London, 
on behalf of the Gravesend and Northfleeb Electric Tramways 
Company, invite tenders for the construction of new tramways in 
Gravesend and Nortbfleet, and the reconstruction of the existing 
tramways in Gravesend ; for the supply and construction of the 


n electrical equipment for working the overhead system. 
Copies of the specifications and schedules can be obtained on pay- 
ment of £10, returnable upon receipt of a bona fide tender, from 
the secretary, Mr. Charles Dade, Donington House, Norfolk-street, 
Strand, London, W.C. Tenders by 25th inst. 


RESULTS OF TENDERS. 
Walsall. — The Co 


T. Tildesley, Willenhall, near Wolverhampton, ab: £2.020. for 
enlarging the electricity generating station in Wolverhampton. 
street, Walsall.  : 


Batley.— The tender of Mesers. John Fowler and Co., Limited, 
of Leeds, for the supply and fixing of steam dynamos and balance 
motor-generator, etc., ab the new electric generating station, has 
been accepted by the Council. 


x).—Tbe West Ham Town Council have 


Dagenham (Esse 
accepted the tender of Foster Bros., S ffolk- road, Norwood 
Junction, at £595 10e., for erection of a dyuamo- house ab their 
small-pox hospital, Dagenham, E- sex. 

Bristol —The Electrical Committee have accepted the tenders 
of Meerre. W. Bennis and Co., Bolton, for coal-dierharging 
plant; Mesers, Babcock and Wilcox, London, for coal conveying 
piant ; and Messrs, W. H. Allen, Sons, and Co. for condensing 
plant. 

Great Yarmouth.—The following tenders have been acrepted : 
W. H. Allen, Son, and Co., Limited, Redford, two 300-h. p. 
engines with dynames by the Britieh Schuckert Electric Com. 
pany. Limited, £3 693; Babcock Boiler Company, two boilers, 


Whitehaven.—The Electricity Committee have accepted the 
tender of R. G. W. Bradley, Millom; for the construction and 
completion of a chimney shafo, 120%. high, and flues, in connection 
with the extensions at their electricity station, West Strand, 
Whitehaven, at £800. 198. 


Wolverhampton. —The Corporation have acoepbed the following 
tenders for extensions ab the generating station in Commercial. 
road: Electric Construction Company. generator and Davey- 
Paxman engine, £3 240; Willcock and Co., further buildings, 
£1,332 ; T. Parker, Limited, electric fittings, ebo., £374. 


B. Thomas, 
Leeds; W. J. F 


pany, Limited, Walsall; R. W. Blackwell and Co., Limited, . 


ndon ; Dorman and Smith, Manchester. 
B 2 


BUSINESS NOTES. - 


TRACTION. 


)—The Parish Council have withdrawn their 


Duftus (Siootland 
oppoeition to the proposed Hopeman tramway. 

Glamergansbire.— The County Council have decided not to 
oppose the granting of the Pontypridd tramways order. 

Cleethorpes.— Provided the weather permit, the erection of the 
poles for the overhead system of traction will be commenced ab 
once. 

Gravesena.—The National Electric Traction 
deposited plans with 
tramways. 

Kinver.— We understand that Colonel Yorke, R.E., will inspect 
the new electric tramway to Stourbridge on behalf of the Board of 
Trade to-day. 

Brierfield. —The District Council have decided to apply for 
senotion to & loan of £4,000 in connection with the purchase of the 
Burnley tramways. 

Manchester.—The Tramways Committee are considering a 
proposal in favour of forming a sick and benefit society for the 
tramway employés. 

Cardiff —The Mayor has received a letter from an occupier in 
Cethedral-road urging the extension of the electric tramways to 
the top of the iod. 

Seuthpert.—The Corporation have received a memorial from 
occupiers in Lord.street objecting to the proposed electric tramway 
in that thoroughfare. 

ши! Urban iei акчы 5 a special meeting 
passed a resolu oppose the scheme of the;proposed electric 
railway from Beddgelert, 


Company have 
the Town Council for the proposed electric 
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g crane; (9) steam.boilers; (10) mechanical stokers; 


ration have accepted the tender of 


Merthyr Tydvil.— Major Trotter has carried oub the official 
inspection of the electrical equipment of the tramways. | 
Glasgow.—The Town Council have to the trates 
making the regulations for the Corporation tramways, subject to 


the approval of the Council. 
Wallsend. —The Town Council have agreed that they could nob 
approve the Tyneside Electric Tramways Bill if goodwill were 
included in the purchase clause. : | 
Plymouth. —The result of the poll which has been taken on the 
question whether there should be a Sunday service on the Corpora- 
tion tramways is as follows: for, 7,633 ; against, 4,817. 


Whitehaven.—At the last Town Council's meeting another 
spirited discussion took piace with regard to the West Cumber- 
land Electric Tramways Bill, which the Council recently decided 
to oppose 1n Parliament. 

Berlin.—It ie reckoned that 458,445 648 passengers travelled 
last year on the elevated railway, the trams, omnibuseas, and 
electric cars of the city, being а total increase of 43,763,997 
pereons on the preceding year. 

Aston —The District Council have passed resolutions in favour 
of giving notice to the Birmingham апа Aston Tramways 8 
of their intention to purchase the 5 and ing 
application to the Board of Trade to hold the usual enquiry. 


Heston. —The School Board have decided to grant the use of a 
portion of the eite for the Spring.grove Schools to the London 
United Tramways Company for the purpose of erecting sheds. 
etc, in connection with the transforming station in course of 
construction. 

Continental Tramways,—While the Parisian local railway 
authorities are considering the adoption of electric traction for 
steam, it is interesting to note that several of the tramways are 
now run by electricity—for example, the lines to Auteuil, Sceaux, - 
and Vincennes, 

Folkestono — Тһе Board of Trade enquiry in regard to the 
Corporation’s application for a provisional order for a scheme of 
tramways came to a conclusion on Saturdsy. Weunderatand thad 
the original scheme, involving an outlay of over £90,000, is very 
moch pared down. 

Fulham — ТЬе Law and Parliamentary Committee have recom- 
mended that the promoters of the King’s-road aud Victoria Station 
Railway Bill be requested to insert a clause in the Bill шешне . 
themselves liable for the general rate during the pulling down an 
rebuilding of properties, | | 

Tynemouth.—The electric tram service was inaugurated on · 
Monday. The new line. which is worked on the overhead system, 
reaches from North Shields to Whitley, a fashionable waterin 
resort three miles away, and it is intended to still farther exten 
it. The cost up to the present is about £60,000. EE 


Ashton-under-Lyno.—The Board of Trade have sanctioned the 
borrowing by the Corporation of £26,570 for the construction of 
the tramways authorised under the Ashton- under. Lyne с аштан 
Order, 1900. Of this {17.110 is for permanent way and £9 
the estimated expenditure on electrical equipment, | 

County of London and Brush Provincial Electric Lighting 
Co.—The directors recommend a final dividend upon the ordinary 
ehares of 4 per cent. per annum for the half-year ended Dec. 31 
last, making 4 per cent. for the year, and on the preference shares 
of 6 per cent. per annum for the half-year to Dec. 31, 1900. 


Birmingham Tramways Co.—The directors recommend a 
dividend of 5 per cent. per annum for the six months ended 
Dec. 31 last, er with & bonus of 5 per cent. for the yeer, 
making a total dividend of 10 per cent. per annum on the ord 
shares. This will leave £38,559 to be carried to reserve fund. 


West Riding.—The County Council have adopted the recom- 
mendation that the County Council are of opinion that all motor- 
cars should, for purposes of identification while travelling, be 
numbered or otherwise marked and registered; and that the 
drivers should be under obligation to stop when signalled to do во. ` 


Local Authorities’ Veto.—' The Weet-end Tramways Opposition 
Association have circulated a letter among local authorities calling 
attention to the alteration proposed to be made in the Standing 
Orders of the two Houses of Parliament with reference to pee pals | 
Bills, which will abolish the veto hitherto vested in local and 
authorities, 

Pembroke (Iroland).—On Monday the Urban District Council 
again received a deputation from the Wexford Railway Company 
in reference to the proposed Dublin Scalp and Enniskerry electric 
tramway. It is contended that the advertisements published did 
nob correctly state the object scught to be obtained under the 
provisional order. | 

SheMield.— Ata meeting of the Tramways Committee on Tuesda 
the Chairman reported that ab a recent meeting of chairmen of 
the standing committees of the Corporation he offered, on behalf 
of the Tramways Committee, to pay a further sum of £5,000 oub 
of the tramway receipts in relief of the rates. The chairman’s 
action was approved. 

Warringten.—The question of the overhead eystem of traction, 
which it is proposed to adopt in the town, was raised ab the 
monthly meeting of the Council, when it was stated that the 
Telephone Company had agreed to place their wires underground, 
and that probably the Government would do the same in the case 
of the telegraph wires. 

London County Council The newly-constituted Highways 
Committee consists of the following gentlemen: Sir J. Dickson- 
Poynder, Messrs, J, A, Baker, R. M. Beachoroft, J. W. Benn, 
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E. Browne, N. W. Hubbard, W. C. Johnson, 8 Low, M. Mayhew, 
R. Parker, W. R. W. Peel. В. C. Phillimore D 8. Waterlow, T. 
Wiles, and T. McKinnon Wood. | 
Southampten.—At the City Council meeting last week, the 
report of the Tramways Committee was presented, including the 
estimate for the year ending March 31. 1902 The estimated 
income was £41,500, and the estimated expenditure £33 260, 
leaving a net estimated profit of £8 240 of which they proposed to 
allocate £5,000 to the reduction of the borough rata. ' 
West Cumberland Electric Tramways.—The following have 
petitioned the House of Commons for leave to oppose by counsel 
the Bill at the commituee stage: Workington Corporation, Lord 
Leeónfleld, London and North-Western Railway and Furness 
Railway Companies, Whitehaven Corporation, Cleator Moor 
Urban District Council, North British Railway Company, and 


Bury, Rochdale, and Oldham Tramway Co.—At the half. 
yearly meeting of this sina ga last week, the Chairman referred 
to the approach purchase of the tramways by the local 
authorities, and said fair progress was being made, but they did 
not yet know what the would be fixed ab, nor when 
id would be fixed. He was hopeful of a price being mutually 
agreed upon. 

Welverhampton.—At a meeting of the Town Council last week 
the Chairman of the Tramways Committee stated that the present 
position wae thie—the Corporation had bad to agree бо the inser- 


tion of a clause in their Bill that the powers to purchase the 


tramway lines in certain outlying districts should not be exercised 
without the consent of the owners of the undertaking, now the 
British Electric Traction Company. ; | 

Leeds. — The question of а reduction of the fares on the Roundbay 


Park route will be discussed at the next meeting of the Tramwayn 
Committee. The Corporation have now. received the Board of 
Trade certificate as to the efficiency of the permanent way of 


the .Beeston and Elland-road tramway. With regard to the 
electrical equipment of the lines, ib is expected that the Govern. 
ment inspection will take place shortly. 8 ö 


Hampstead. — On the motion of Sir Richard Temple, the Hamp. 
Or eration ta the poet ar Ына is ane A eed 
us op on to the pro tube reilway under Ham 
Heath. The Earl of Mansfield presided at the meeting, and it was 
stated that a petition st the Доре! would be senb to the 
House of Lords. The ugh Council have withdrawn their 
opposition to the Charing Cross and Hampstead Railway Bill 

оп oertein terms. | 8 i 

Bath. —At a meeting of the Corporation on Tuesday a report 
was presented from the Electric Traction Committee. which showed 
that the Light Railway Commissioners, in the draft of an order 
for the establishment of electric trams in the city, had made con- 
siderable alterations in the ent entered into between the 
private promoters and the authority when they consented to jointly 
apply for the order. After some discussion, the further considera. 
tion of the report was deferred. 

Bury,—The clerk has been instructed to communicate with the 
Rochdale Corporation with a view to inducing the latter to run 
the trams to Bamford. The Norden District Council are aleo 
being communicated with. Tbe Town Council have resolved 
that the estimates for the permanent way, overhead equipment, 
cars, and car sheds be approved, аһа that application should be 
made to the Board of Trade for borrowing powers for the sum 
of £60,000 for carrying out the work. 

Chester.—The City Council and the Rural District Council 
have intimated that no objection will be offered to Messrs. Wateon’s 
intention to try a service of motorcars between Chester and 
Farndon. Аб а recent meeting of the Lighting Committee, Mr. 
Thurefleld reported he had occasionally to charge small accumu- 
lators on electric vehicles, and the following charges were fixed : 
6d. per unit, with а minimum charge of 24, to cover cost of 
supervision ; exceeding 20 unite, 3d. per unib. 


British Columbia Electric Railway Co.—This pring aer have 
convened an extraordinary general meeting, to be held in London 
on the 25th insb.. for the purpose of obtaining the sanction of the 
proprietors to a further issue of capital. In their covering. circular 
the directors state that, in anticipation of a further increase both 
in tbe railway and lighting business, they have decided to purchase 
additional rolling-etock, and. to considerably increase the electric 
lighting plant and make other extensions rendered neceeeary. 

Tunbridgo Wolls.—In a letter to the editor of the Kent and 
Sussex Courier, Mr. R. N. Goldie says: I feel confident that 
Tunbridge Wells would reap large benefits by introducing electric 
tramways but unless the енше is thorough and complete from 
its inception and in all its details, with a view also not eo much 
to present profits but rather future benefite, ib will be far wiser 
to leave the matter in the hands of the next generation, for a com 
promise between those for and those against electric tramways 
can only mean disaster as far as the success of the enterprise itself 
is concerned." 

Tube Vibration. —The Special Committee appointed to enquire 
into the question of the alleged damage to frontages and others 
caused vibration in the working of the traffic of the Central 
London way resumed its sittings this week. Lord Ray eigh 
presiding. Further evidence was given as to the vibration in 
pronum in Holborn, New Oxford-street, and other places. The 

ty Corporation have instructed the remembrancer to geb leave 
of the property owners on the line of route of the Central London 
Railway to appear on their behalf before the Board of Trade 


the whole of the tram services: from the 
system will be worked by the Municipality. 
connection with the pro 


of the system where heavy 
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Newport (en. In July next the Corporation will take over 
| : lessees, and the 


b | 
The initial work in 
central power station, which is to be 


erected apoo a sito purchased from Lord Tred &b cosb of over 
£8,000 off the Corporation-road, is nearly com The cost of 
the buildings, machinery, otc., is estimated at £200,000 For 


this оча) the Corporation will be sble to supply power for 
various in 


ustrial operations. | 
Neweastie.—At a meeting of the Tramways Committee last 
week. the deputation appointed to visit G w reported in 
favour ef the adoption of the Chisholm iron blocks in all parte 
, a8 they were an 
excellent contrivance for strengthening the raile, The electrical 
engineer, Mr. Hopkinson, reported that the first orders for cars 
were now in a fairly well advanced state of completion, and that 
the firm were prepared to deliver five cars every week after the 
lapee of a certain time. Id was further reported that 11 miles of 
track were now completed. ДА 
Searberough.—When the Scarborough Electric Tramways 
Bill came before the Standing Orders Committee of the House of 
Commons, the Examiner of Private Bills reported non-compliance 
with the Standing Orders. the company not having. obtained the 
panction of the Scarborough Town Council. The Chairman 
decided'that the Standing Orders could not be dispensed with, 
and the Bill is therefore rejected for the present session. The 
Corporation intend to retain in their own hands the powers to 
construct tramways, and will this year apply for a provisional 
order to construct tramwaye in various parte of the town. 


Liverpool.—Owiog to a telephone pole weighing about two 
tona falling on to the electric tramway trolley wire, traffic on 
the Wavertree route was delayed for more than two hours on 
Sunday morniog. The wire did not break. but was forced almost 
to theground by theweight of thepole. Tbe Bootle magistrates were 
recently engaged in hearing a numberof sammonees n oubby the 
Liverpaol Corporation against persona for travelling on tbe electric 
tramcars beyond the penny sbages without paying the additional 
fare. The defendanta stated that the stages were mosb confusing, · 
and caused people to get muddled. In each case a fine of 2s. 6d, 
and 9а. 64, costs was imposed. 3 
. Richmomd.— With regard to the opposition of the Town 
Council £o the tramways scheme, the London United Tramways- 
Company, it is reported, offer nov to insist on the overhead 
electric system, bud vo let the Council choose any system 10 likes, 
if id will only assent to the company’s Bill. T ud also 
offer С E oa ке widenings at & cosb of ped ў y 1 
annual subsidy o carry ordinary passengers from mon 
to Hammersmith for 2d. and workmen for Id., and to bind themselves 
to carry out no extensions in the borough without the consenb of 
the Corporation. The Council have nob yet assented. А meeting 
. has passed a resolution strongly in favour of the 
scheme. й 

Dundee.—From а statement showing the rates of wages on 
the electric cars 15 appears that the mobormen are pus 24s. per 
week for the first six months, and 25s. per week during the 
second balf.year. Io the second year the pay is raised to 266., 
in the third year to 27e, and tbereefter id remains at 28s. 
Motormen, however can have an addition to their pay by means 
of merit badges awarded at the pleasure of the committee, each 
carrying рп additional 1s. per week, and the maximum number being 
five. The conductors to n with receive 22s, per week, rising 
after three years’ service to 26a. Ten hours constitute one day, 


‚ including 15 minutes in the depób either before or after the time 
| employ 


on the road. | 

Bradford.—The City Council have approved the action of the 
Tramways Committee in rescinding a previous resolution that 
5 per cent. of the gross receipts from the tramways, together with 
the revenue from advertising on the cars, be set aside annually as 
an insurance fund commencing from Jan. 1, 1900, and deciding, 
in lieu thereof, that 5 per cent. of the neb profite, or such other 
proportion as may be from time to time determined, be веб aside 
anoually as an ineurance fund t accidents. During a three 
minutes’ fitting of the City Council on Tuesday, £30,000 were 
voted on account of electrical and tramway works. Intimation 
was aleo given that sanction had been obtained for the borrowing 
of £140,000 for dhe same purposes. 

County Councils and Tramway Schemes. —In the House of 


| Commons lest Friday Mr. J. W. Lowther moved amendments to 


Standing Orders 134 (c) and 170 (a) with the object of giving the 
county councils a locus standi to appear against tramway 

when the tramways proposed were to run reads for which 
the county councils were responsible, and extending from 
21 years to a maximum of 42 years the period at the end of which 
the local authority might purchase a tramway undertaking, as it 
was found, es y in the case of electric trams, the life of 
which was put by engineers ab 42 years, that the shorter 

was not sufficient, These alterations would apply to the whole of 
the United Kingdom. The amendments were agreed to. 


County Council Tram Bill. — This Bill came before 


tricts through 


Ноого, Marylebone, Westminster, and 


428 


among obhers. Ultimately the committee decided to allow the 
Bill to proceed, on the condition to which the County Council 
had assented—namely, to strike out of the Bill the powers to make 
the tramways objected to by the local authorities. 


LIGHTING AND GENERAL, 


Natienal Electric Wiring Co.—The directors recommend a 
dividend of 4 per cent. for 1900. | 23 | 

.Camberwell.—The Borough Council object бо the erection of 
overhead wires by the Poetmaster-Gene al. 

Watford (Herts).—A report has jus» been submitted by Messrs. 
Cardew and Preeceon the electric light scheme, i 1 

Sunderland. —Tbe Town Council have decided upon an exten. 
sive echeme of street-lighting by electricity, involving the erection 
of nearly 100 lamps. | 

W. T. Giovor and Co., Limited. —The preference and ordinary 
share tranefer books will be cloeed until the 31st insb., inclusive, 
for the preparation of dividend warrante. E | 

Cleethorpes.—Mr. C. S. Vesey Brown, Linoolo, is to visit 
Cleethorpes next week to confer with the Electrical Committee 
regarding incandescent lampe for atreet-lighting. 

Wersbereugh.—The District Council have appointed delegates 
to attend a propored conference to be beld ab Wakefield in con- 
nection with the South Yorkehire Electric Power Bill. 

Geurook —A deputation from tbe Town Council visited London 
1985 week in connection with their application for a provisional 
order for the supply of electricity for lighting purposes. | 

Stamford.—The Urban Electric Bupply Compeny will shortly 
commence operations in Stamford in order to fulfil their obliga- 
tions under the Stamford Electric Lighting Order, 1900. 

‘Bournemouth and Peole Electricity Supply Co. —The directors 
recommend a dividend on the ordinary shares at the rate of 6 per 
cent. per annum, lees income tax, for the year ended Dec. 31. 

Shere Market.—During the t week electric shares have 
been steady, with some demand for lighting shares. A fair 
number of traction shares changed hands. B.E.T. continued 
to rise. | | 

Londen Gazette.—A receiving order has been made out re 
A. I. Greenberg, catrylog on business as the Midland Electrical 
Company, 20, Caroline.street, Sd. Patte, Birmingham, oo debtor's 
petition. | І 

Rothesay, — The engineer has been instructed to obtain from an 
independent expert а report upon the whole electric lightiog 
system of the burgh on acoount of the complaints which are 
being made. | 

Maybank Power Station.—The British Electric Traction Com- 

any have placed an order with M-esrs. Frank Suter and Co., 66, 
rners-street, W., for two Helios tramway generators of 
440 kw. each. es on | 

Burtom.—The charge for electrical energy for heating and 

power has been fixed at 24. per unit for 117 hours or lees рег 
uarter, and at ld., per unit for any additional. number of hours 
durar daylight. n 

Pud«eg.—4A public meeting of owners and ratepayers on Tueeday 
sanctioned the opposition by tbe Corporation of the Bille of the 
South Yorkshire Blectric Power Company and the Electric Power 
(Yorkehire) Company, now before Parliament. 

Farnham. —The Urban District Council in committee lasb week 
heard Mr. Gripper (from Edmundeone’ Electricity Supply Corpo- 
ration) апа afterwards decided to recommend the Council to take 
the neeessary steps to light the sown with electricity. 

Weaten-supes-Mare,—The Urban District Council are making 
enquiries of the Weston-super-Mare and District Electric Supply 
Company, as to whether they would be prepared to ligho.apy 
portion of the Marias · parade with eleotric light by Jaly 1 next. 

Luton. — The Borough Enginee: states that the electric light 
and power buildings are nearly completed, and the works are 
being carried out to his satisfaction. A correspondence is takiog 
place with the National Electric Wiriog Company re free wiring. 

Ато Lamp Pillars —Meoesre. J. W. Brook and Co. inform us 
that the lamp standards supplied ab Loweetoft were aleo designed 
by them. This design bas been registered under No. 350 728. An 
illustration of these handsome columns appeared in our issue of 
March 1. 

Edinburgh.—Duripg the fortnight ended the 14th inet. the 
amount of fresh electrical energy applied for was equal to 4,481 
8 c, p. lamps. Of this total, tbe equivalent of 300 was asked in 
respect of motor power, and the remaining 4,181 for lighting 
purposes. | 

Leeds. — The Highways Committee of the Corporation have just 

ranted an application by the htiog Committee to lay cables 

or electric lighting in а number of streets in the east of the 
city, оаа Sonth Accommodation-road, Croes Green-lane, and 


Cable Cemmunieations Committee.—Ab a meeting of this 
committee on Tuesday evidence was given by Mr. B. T. Ffinch, 
Director-in-Chief of the Indo-European Telegraph Public Worke 
Department, and Mr. C. H. Reynolds, late Director-General of 
Telegraphe in India. 

Hebbarn.—Tho Electricity Company have received deputatione 
relating to the supply of electricity in the districb from the 
Northern Counties Electrical Power Company, the County of 
Durham. Eleptrical Power Distribution Company, and {гою Mesara. 
Hancock and Balfour. i 
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Arbroath. —Tho resolution of the Corporation to undertake the 


electric lighting of the burgh in place of allowing a eompany to 


carry out the scheme is being criticieed by a considerable section 
of the ratepayers. | 

Salo of Plant.—Àn important sale of electric light fittings of 
all kinde will be held, on account of dissolution. of partnershlp, 
ad 22 and 23 Victoria-parade, Torquay, on March 27 aud 28. 
Particulars of this and other sales will be found in our 
advertisement columns. 

Brighton.—The Town Council's scheme for the improvement of 
the Aquarium, contains a complete electric inatallation, which is to 
take place of the existing gas lighting. and a special form of 
lighting at night will be applied to the fish бапка, and help to 
illaminate the corridors. . 

Merthyr Tydvil. —The Board of Trade have transmitted for the 

observation of the Council the system proposed to be adopted for 
the supply of evergy under the Merthyr Electric Lighting Order 
of 1899, and the matter bas been referred for report to Messrs. 
Hancock and Dyke. of London. 
' Whitehaven — The blower for forced-boiler draught has been 
tried, and Mr, Stiven has reported on it as very satisfactory, 
stating that iv would effect a saving in coal, as ib would enable an 
inferior coal to be used. Mr. Bradley's tender for the ereotjon of 
the new chimney has been accepted. 

Alleged Non-Compliance.—Mr. Elijah Hawkes, of Cathall- 
road, Harrow Green, has applied for a writ of sequestration against 
the Leyton Urban District Council for alleged non-compliance 
with the order of the Court in working the gas-engines at the 
electric ligho works in Cathall-road so as to cause а nuisance. 
The case ie to be heard during the latter part of this week. 


Greenock —The accounts of the electricity department for the 
period from Aug. 14 1897, to Dec 31, 1900, show that the amount 
authorised to be borrowed was £100,000, and that £50 000 had 
been borrowed. The tots] expenditure was £40 769. 4s. 104., of 


which £2 700 went in lands, £6 341. 16e. 34. in buildings, 


£129 151. 3з. 7d. in machinery, and: £13 288. 138. in mains апа 
services. The revenue account shows a balance of £764. 3s. 34d., 
which hss been carried to net revenue account. 


New Firm.—Mr. A. H. Hunt has opened an office and ware- | 


house ао 59 Gresham street, H. C., for the supply, to the trade 
only, of electrical plant, fittings, switchboards, and accessories. 
E Hund. who has. been connected with the electrical: industry 
or over 16 years, was on the staff of. the Edison and Swan 
Company for the last 12 years, during the greater part of which 
he had complete charge (under the general manager) of. the 
estimating, buying, pricing. catalogue, and advertising depart- 
mente, aa well as other technical administrative work at the 
company’s head office. Q 

success in his new venture, 
. Farnworth —The electrip lighting and traction schemes of the 
Districo Council are rapidly approaching completion. Hitherto 
the lighting in the district bas been solely by gas supplied by a 
private company., The new project for electric lighting and the 


tramway will, io is expected, involve a cost of about £22 000. Ab.. 


presen, the tiamway system is being operated by the Bolton 
Corporation. When their undertaking is complete, however, the 
Farnworth Council will supply the current and run their own 
cars, which are now building; and by ап agreement with the 


Kearsley District Council, Farnworth will also supply the current 


for lighting and traction in the Kearsley area, but the Council of 
the latter district will lay their own lines and erect their own 
poles. Operations for laying the cables in Farnworth have 

mmenced this week, the work being in the hands of the British 


.losulated Wire Company, Limited. The Council's generating 


station in Albert- road is advancing towards completion, both as 
regarde structure and equipment, and ib is expected that on an 
early date the current for lightiog purposes will be available. 
The plant includes three Lancashire boilers, driving three vertical 
compound engines» of 200 h.p., coupled to three йупашов of 
120 kw. output. There is also being provided a set of accumu- 


ueen street. We wish Mr. Hunt every . 


lators consisting of 250 cells. The engineers are Meesrs. Lacey, 


Clirebugh, and Sillar, of Westminster and Manchester. 

Steck Exchango.— The Stock Exchange Committee have 
appointed April 3 a special settling day for Edmundson’s Elec- 
tricity Corporation’s 13 363 6 per cent. cumulative preference 
shares of £5 each, fally paid, Nos. 6,638 to 20.000; and Johneon- 
Lundell E ectric Traction Company Limited, 37 398 shares of 
£5 each, £3 paid, Nos 20,008 to 52,581 ; 52.654 to 53.119; 53 363 
to 53,766 ; 53,814 to 53.850 ; 55.715 to 58,923, and 59,110 to 59,807. 


The committee have aleo ordered the undermentioned securities 


to be quoted in the official list: British Insulated Wire Company, 
Limited further iseue of 30,000 ordinary shares of £5 each, fully 
paid, Nos. 40 001 to 70.000 and 30 000 6 per cent cumulative рге. 
ference shares of £5 each, fully paid Nos. 40,001 to 70 000; and 
Ed mundson's Electricity Corporation, Limited. 13,363 6 per cent. 
cumulative preference shares of £5 each, fully paid, Nos. 6 638 


to 20.000, and a further issue of £45,000 4 per cent. first mortgage 


debenture stock. Application has been made to the commibtee to 
appoint a special settling day in, and to grant to, Cape Electric 
Tramways, Limited. further issue of 40 000 shares of £1 each. 


Application has also been made to allow the following securities to 


be quoted in the official list: Buenos Ayres and Belgrano Electric 
Tramways Company, Limited, £120,000 5 per cent. second deben- 
ture etock, in lieu of provisional certificates now quoted, and 
100,000 ordinary sbares of £5 each (special application} Kensing- 
tun and Knightsbridge Electric Lighting Company, Limited 
the Notting Hill Electric Lighting Com 


y, Limited, further 
issue of £26,991 4 per cent, debenture stock. 


‚апа. 
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Fulham.—The resident engineer's last report states that since 
the last meeting applications equivalent to 133 8.c p. lamps had 
been received, making the total applications 162 in number, 
equivalent to 12,132 8.c. p. lamps. 

Ludlow.—The electric lighting scheme prepared by Mr. Packer 
has been deposited at the town clerk’s office for the inspection of 
members of the Council. The Electric Lighting Committee are 

repared to move its adoption ab a special meeting. The question 

as been adjourned until the 28th inst. 

Nantwich. —Mr. G. R. Peers, electrical engineer to the Nantwich 
Urban District Council, having asked on behalf of that Council 
whether the Guardians would use the electric light in the work- 
house in case the Council took the main cables up the Barony-road, 
the Guardians have decided not to accept the offer at present. 

Maoolesfield. —We learn that the Town Council have received 
an intimation from the Board of Trade that the application of the 
Electrical Power Distribution Company for an order enabling them 
to eupply Macclesfield with electricity has been disallowed, and 
that the application of the Corporation is now being considered. 

Bradford.—At Tuesday's meeting of the City Council the Elec. 
tricity Committee notified the receipt of вапсоіоп from the Local 
Government Board to the borrowing of £140,000 for lighting and 
traction extensions. They recommended the lettiog of contracte 
for works extensions amounting to £21,937, which was approved. 


South Yorkshire Electric Power Bill.—When this Bill came 
before the Standing Orders Committee of the House of Lorde on 
Monday, ib was decided that compliance with the Standing Orders 
should be dispensed with, on condition that the proposed exemp- 
tion of the company from the provisions of Section 81 of the 
Electric Lighting (Clauses) Acb, 1899, should be struck out. 

Cardiff. — Аб a meeting of the Electric Lighting Committee on 
Tuesday the Electrical Engineer stated that he thought the time 
had now come for the committee to reduce the charges for elec- 
trical lighting, and intimated that it was his intention by the 
next meeting to draw up a new scale of charges for electric 
lighting and for the supply of electricity for motive purposes. 

Drimield.— We have already referred to the negotiations between 
Dr. Brand and the National Telephone Company and the Poe- 
master-General with a view to the establishment of a telephone 
exchange in Driffield and the connection of that town with the 
trunk system at Hall. We learn that half the amount of the 
seven years’ guarantee of £100 demanded by the latter has been 

. Teddington —The District Council have given general consent 
to the laying of the Post Office telephone distributing pipes under 
the footwaysand streets in the districb on condition that the Post- 
master. General makes good the footways and streets disturbed to 
the satisfaction of the Council'a surveyor, and that the option of 
restoring the paths and roads at the cost of the Post Office 
Department be first given to the Council, 

Personal.— We are informed that Mr. Wm. Boyd, A. M. I M.E., 
A. M. I. E. E., has severed his connection with the Central London 
Railway Company. Mr. Boyd was on the engineering staff of the 
Electric Traction Company duriog the construction of the Central 
London Railway. and joined the railway company's steff when the 
line was opened to organise their electric lighting department, of 
which department since he had entire control. 

Bristol.—The Town Council are about to appoint a committee 
to enquire ав to the extent to which telephonic communication 
is used by the inhabitants of the city and the payments made 
therefor, and to consider and report to the Council upon the 
expediency of applying to the Postmaster-General, under the 
poron of the Telegraph Act, 1899, for a license to enable the 

uncil to provide a system of telephonic communication. 

Colwyn Вау. — We understand that Mr. A. R. Tudman has 
been appointed manager of the electric lighting undertaking of 
the Urban District Council. Draft specifications for the extension 
of the electric plant submitted by the engineer have been 
approved. and tenders will now be issued. The engineer has been 
requested to report on the cost of supplying an arrangement to 
stop the noise and vibration caused by the exhaust steam. 

Abersychan.— At the last monthly meeting of the Urban District 
Council the Clerk iotimated that the Council could not take any 
steps in the matter of the proposed provisional order for the 
lighting of the district with electricity until October next, and 
when the provisional order was obtained the Council would have 
the prior right of supplying the district over others, and to purchase 
the electricity from the South Walea Electric Power and Light 
Company, and to retail it to the inhabitants. 

Bury (Lanos ).—The estimates for the generation of electricity 
for purposes of lighting and traction have been approved, and 
application is to be made for borrowing powers for the sum of 
£21 500 for the purpose, repayable within a period of 30 years. 
The whole of this sum is not in addition to the £60,000, borrowing 
powers for which are already obtained, bub simply an addition of 
£4,000 or £5,000 for extra plant required in connection with the 
traction scheme. Reference to a loan of £50,000 for the latter will 
be found in another column. 

St Marylebone — At last night's meeting the Legal and Parlia- 
mentary Committee recommended the Borough Council to 
communicate with the other metropolitan borough councils in 
favour of immediate action being taken for the promotion of 
legislation for the removal of the restrictions imposed upon metro. 
politan borough councile in relation to the promoting and opposing 
of Bills in Parliament. consequent upon the application of the 
Borough Funds Act, 1872, by Section 6 of the London Government 
Aot, 1899, and that such legislation be retrospective. 
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Matlook.—It is reported that the Smedleys Hydro. Company 
have bought the old di-used mills near tbe railway station, 
Matlock Bridge, for an electric power station. The mills have 
been empty for years. and have a right to water power from the 
River Derwent, which will be invaluable. The Urban District 
Council are petitioniog in the House of Commons againsd the Notts 
and Derbyshire Electric Power Bill, to preveat the local authority 
losing control over elecoric lighting in this district. 


Grimsby —At Tuesday'^ meeting of the Pablic Lighting 
Committee a ub committee recommended that a number of 
incandescent lamps be kept in stock and sold to consumers 
at a small profit. Objection was taken to thab course on 
the ground that they would be entering into competition with 
tradespeople who were ratepayers. The Chairmen explained that 
the profit was not the idea of the committee. What they desired 
was to offer the people a good article, and thus in the end make a 
saving at the works. The recommendation was adopted. 


Bingley.— Ab the last meeting of the District Council it was 
reported that the electrical engineer consulted by the Council— 
Mr. Quin, of Blackpool—had recommended that the Council 
should oppose the Yorkehire Electric Power Bill, and should make 
terma with the promoters of the South Yorkshire Bill. The latter 
had agreed to every requirement that the Council had made. The 
Clerk added that the opposition to the Yorkshire E!ecoric Power 
Bill was intended to be carried forward if terms could not be 
arranged with the company. Не believed there would be a cm- 
bination formed of local authorities to oppose that Bill. The 
recommendation was adopted. 

Beckenham.—In reply to a letter from a consumer offering to 
guarantee 20 per cent. on the outlay if.the Council would lay a 
cable to his house in 14 days, the Council have decided to accept 
the offer provided the time condition was withdrawn They have 
decided поо to lay a cable in Mackenzie-road a» present, unless 
requisitioned by the necessary number of inhabitants. The South 
Hill Parkdistrico is now receiving electric light from Beckenham. Ib 
is proposed that all the parishes within the Bromley union situated 
in the metropolitan district be asked to unite with the Council in 
approaching the General Posd Office with a view of a telepbone 
installation being commenced by them in tbe distriob at the 
earliest possible moment. 

Dublin. —A long diecussion took place at the special meeting of. 
the Council last week in regard to the electric lighting loan. 
The following reeolution was proposed: '' That Standiog Order 
No. 12 be suspended to enable the Council to forthwith take 
into consideration and to confirm the report of the Lighting Com- 
mittee (No. 36), recommending the acceptance by the Municipal 
Council of the tender of Messrs. J and W. Stewart of Belfast, 
for building a chimney shaft at the Pigeon House Forv, also 
giving particulars of the contracte already arranged and of the 
works in connection with the electric lighting scheme for which 
tenders have not yet been invited." The necessary three-quarter 
msjority not being forthcoming. the meeting was adjourned. 

Incandescent Electric Lamp Co —The new extensions to the 
Robertson lamp factory аб Brook Green were opened on the 16vh 
inst., when the Company gave a tea to 300 of their employés. The 
tea was followed by a concert, to which the employés had invited 
their friends, and a company of nearly 700 enjoyed an excellent 
concert, which, judging from its length and its last number, called , 
"Awake, and Hail the Morn." appears to have been rather а 
protracted one, see that the sun did not rise on that day before a 
quarter past six The concert was held io the large hall 130ft. 
long by 40ft. wide, which has been веб spart by the directors of 
the Company for the purpose of a dining hall for the employés, 
In addition, this room is intended to be used for concerte, dances, 
edc., which are held periodically by the employés. 

King's Lynn. ТЬе Town Council have resolved that, on com- 
pen of the eleobric lighting extensions a bonus of 100 guineas. 

given to the electrical engineer io consideration of hia servicos 
in dhe designing and construction of the extensions; also that his 
salary be increased by £50 per annum, as from March 31 next, 
with house, garden, rates and taxes free, and coal, light, and 
water found as heretofore. The Mayor has been asked to turn on 
the current when the extensions (which are nearly finished) are 
ready. The electrical engineer's last report showed that applica- - 
tions bad been received for 68 additional lamps of 8 ср. or 
equivalent, making a total of 7,945 lampe for private consumers. 
An additional recording ammeter is to be fixed at a сово of £18. 
The small gas-eogine which drives the pump will be offered for 
sale, and the pump driven by an electric motor. 

London County Council.—Ab Tuesday's meeting of the Council: 
the following report of the Fire Brigade Committee was | 
do: We have it in contemplation to recommend the Council to 
extend the electric light installation ab the chief station, and in 
that connection it will be necessary to obtain additional planb. As. 
some time will doubtless be occupied in the manufacture of the 
plant, we desire to obtain tenders for it from selected firms at: 
once, во that everything may be in тосар order by next autumn. 
The cost of the plant will probably somewhat exceed £500 and we 
accordingly ask authority to open the tenders ab our meeting on the 
28th inst., with а view to our submitting а recommendation to the 
Council at its lasd meeting before the Easter recess, We recom- 
mend a) that standing order No. 210 be suspended in order to 
admit of the following resolution being passei; (b) that the Fire 
Brigade Committee be authorised to open tenders for electric 
lighting plant for the chief station of the brigade.” 

Ashton.—According to the minutes of the Lighting Committee 
passed at the last Council meeting the engineer was instructed to 
draw up particulars and obtain quotations for the following 
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matters and 


drawings of the proposed alterations and extensions. 


in the low-preesure 


filter is to be purchased. The application of the Guardians for 
the supply of current to their offices was granted. 


- Hornsey 
Blectric Li 
was agreed to: The committee had before them a letter received 
from the Local Government Board enclosing their sanction to the 
borrowing by the Council of £73,500 for pur of electric light- 
ing and their formal approval of the use of the proposed site in 
Tottenham-lane, Hornsey, for a generating station. The com- 
mittee aleo had before them and carefully considered and approved 
forme of tender and contract, with general conditions and specifi- 
cation, for the machinery and other works, prepared by Mr. К. 
Hammond, the engineer, and recommend that advertisements 
for tenders be issued in the Nectrica Engineer and other journals. 
The tenders when received will be referred to Mr. Hammond for 
him to schedule and report thereon to the committee. The com- 
mittee also had before them plans and an estimate prepared by 
the Council's engineer, in consultation with Mr. Hammond. for 
the erection of a chimney shaft and engine and boiler houses, 
which the committee approved. They recommend that advertise 
mente be ао once issued for tenders for erection of the chimney 
shaft, and also for the erection of the other buildings as soon as 
the specification is ready." 

Private Bilis.—In the House of Lords the following Bills have 
been read a second time: Barrow-in-Furness Corporation, Belfast 
Harbour, Bolton Corporation, Bournemouth Corporation, Bristol 
сораш (Docks and Railways, eto.) Dover Corporation, 
Folkestone Corporation, Handsworth Urban District Council, 
Islington and Euston Railway, King’s Norton and Northfield 
Urban District Tramways, Leeds een (General Powers), 
Llanelly Harbour, Manchester and Liverpool Electric Express 
Railway, Manchester Corporation, Mersey Docks and Harbour 
Board, Piccadilly and City Railway, Ripon Corporation, Salford 
Corporation, Sheffield Corporation, Smethwick Corporation, 
Harrogate Corporation, Mersey Docks and Harbour B (Canada 
Dock Works, etc.), Tyneside Tramways and Tramroads, Chester 
8 Tramways, Charing Cross, Euston, and Hampstead 

way (No. 1), Charing Cross, Euston, and Hamps Rail. 
way (No. 2), Brompton and Piccadilly-circus Railway, South. 
Western and Isle of Wight Junction Railway, Birmingham 
City) Tramways, Wigan 55 Tramways, өбс., Charing 
red Hammersmith and dried Electric way. King’s- 
road Railway, and the South Lancashire Tramways Bille. In 
the House of Commons the following private Bills have been 
read a second time: Bingley Urban District Council, Blackburn 
Corporation, Bradford Corporation, Brighton Corporation, Bary 
Corporation, Bury Corporation Tramways  Burton.upon-Trent 
Corporation, Caledonian Electric Power, Cardiff Corporation, 
Cleveland and Durham County Electric Power, Clyde Valley 
Electrical Power, Derby Corporation, Derbyshire and Nottingham- 
shire Electric Power, Devonpert Corporation (Gas), Eocles Corpo- 
ration, Humber Commer Railway and Dock, Kingston-upon- 
Hall Corporation, London County Council (General Powers), 
Manefield Corporation, Newry Port and Harbour Trust, Pembroke 
Urban Districd Council (County of Dublin), Rhy] Improvement, 
Shannon Water and Electric Power, Stalybridge, Hyde, Mossley, 
and Dukinfield Tramways and Electricity Board, Thames Piers 
and River Service, Wallasey Improvement, Wells Corporation 
Water, Yorkshire Electric Power, Dublin St James's Gate 
Brewery Tramways. Gateshead and Districb Tramways. Bexley 
Tramways, South Yorkshire Electric Power, Swansea Harbour, 
and Metropolitan Electric Supply Bills. Notice of opposi- 
tion to private Bille de ited for considerstion this seesion 
has been given in the House of Commons against the Metro- 
litan District Railway and the Caledonian and the Clyde 
alley Electrical Power Bills. A number of other Power, Gas, and 
Water Bills already mentioned are being opposed. Notices of a 
similar kind have been given in the House of Lords agsinso the 
Piccadilly and City Railway, Manchester and Liverpool Express, 
Central London ilway, Charing Cross, Hammersmith, and 
District Electric Railway, City and Brixton Railway, City and 
North-East Suburban Electric Railway, Ielington and Euston 


Railway, King’s-read Railway, and the North-East London 
Railway Bills. 


LEGAL INTELLIGENCE. 


GUTTA PERCHA CORPORATION, LIMITED. 


The public enquiry into the promotion and failure of this corpo- 
ration was resumed this week at Bankruptcy Buildings, Carey- 
street, before Mr. Registrar Hood. 


Mr. Geerge Sheaten, one of the promoters of the Gutta Percha 
Corporation, said the patente w were over by the oor- 
poration were the us and Honrant patents, the owners of 


things recommended by Mr. Hammond, and arising 
oub of his 5 and report on the existing plant—vis. : (1) 
one weir-type feed pump ; (2) alteration of steam-pipes ; (3) dupli- 
cate feed to boilers ; (4) scheme to dcal with the coaling of the 
works; (5) alterations to the switch gear. The chairman and 
engineer were empowered to engage a draughteman EA prepare 

e town 
clerk was instructed to apply to the Board of Trade for permission 
to raise the declared voltage from 200 to 240. Mr. Appelbee was 
instructed to obtain a quotation from Messrs. Browett апа Lindley 
for the work necessary to be done in order to deal with the water 
linder of the engines. A quotation for 
the supply of an artificial load was accepted. An additional oil 


Ait the last meeting of the Urban District Council the 
hting Committee submitted the following report, which 


them at that time being the Isonandra Syndicate of Paris. Не 
went to Paris with Prof. Ramsay in order to enquire into the value 
of the patents. The syndicate had already manufactured samples, 
and poesessed the necessary plant and machinery for carrying oub 
the Serullas process. They also had a large stock of leaves. The 
plant and machinery were eventually sent to Borneo, by instruc- 
tions of the Isonandra Syndicate. The first contract which he 
entered into with regard to the promotion was with Omnium, 
Limited. A number of other persons were interested in the pro- 
motion. The Globe Venture Syndicate afterwards took up the 
promotion, and agreed to ''issue the company," to providedirectors, 
and to find money for promotion expenses. The syndicate 
carried the matter through. By an agreement of Aug. 14, 1897, 
Mr. Joseph Bruer, as agent of the Isonandra Syndicate, sold the 
patents to Mr. Ernest Stanier, and by agreement of the following 
day Stanier sold them to Mr. Harry Parson Smith, as trustee for 
the proposed corporation. Under the agreement of Ang. 14, 1897, the 
purchase price was £63,500. The witness thought he had some- 
thing to do with the fixing of that price. The price payable by 
the corporation to Stanier was £150,000. Stanier was the nominee 
of the witness and of others—for instance, the Globe Venture 
Syndicate, who were his co-promoters. The witness was to receive 
through Stanier a portion of the difference between these prices. 
Stanier was under an obligation to divide the profit between a 
number of interested parties, including Omnium, Limited, and 
Mr. Hubert Waldron, the solicitor in the matter. The witness 
could not render an account showing the manner in which the 
ргобо was distributed. He thought that vhe acoounts of the 
Globe Venture would show the figures. He could not say the 
amount of cash which be received, but it exceeded £1,000. He 
received shares for between £10,000 and £15,000. No cash was, 
he thought, received by him in respect of the shares. He passed 
on the shares to other persons. Baron Olliveira, who had intro- 
duced witness, was interested in the promotion, and received a 
commission from the witness. By the agreement of Aug. 15, 1897, 
the vendor was to provide underwriting by responsible persons 
for £30,000. The witness considered that he was under an 
obligation in respect of this underwriting. He obtained some of 
the underwriting letters, but not all The Globe Venture 
Syndicate obtained some of them Опе Crick, а junior clerk, 
underwrote the balance of the £30 000 which was not ander- 
written by obhers. The public subscriptions had been small, and 
the underwriters were called upon to the extent of 68 per cent. 


According to the prospectus the working capital was to be pro- 
vided by 250,000 of preference shares, reserved for that purposes. 
He thought this үш for working capital to be sufficient. 
Prof. Ramsay said h 

and the witness suggested thab they should be sold to the cor- 
poration. The price was fixed at £1,000 in cash and £10,000 in 
shares. The improved process was taken over by the company, 
and the witness received half the cash and shares. 


e had made improvements on the patents, 


Mr. Brougham said that Prof. Ramsay had steted that he was 


кек Sg give the patente to the compeny, and witness suggested 
that 


abatement. 


should sell them, but the witness did not agree to this 
Mr. James Aratoon Malcolm, upon examination, stated thab 


he was manager of the Globe Venture Syndicate, Limited, and of 
the Corporation. А. 
first directors of the Corporation to reporb on the underwri 

letters. He reported that the underwriting for £30,000 was Р 
He had no reason бо doubt the accuracy of the Official Receiver's 
statement that only £4,133 was received in respect of the under- 


He and Mr. Waldron were appointed by the 


writing. 
The examination of several other witnesses closed the enquiry. 


UNAUTHORISED CONNECTIONS. 


At the Stratford Police Court on Saturday last, Kenneth Ling, 
a hosier, of 326, High.road, Leyton, was summoned by the Leyton 
District Council for laying or causing to be laid an electric line 
connecting with the electric light of the Council without having 
the consent of the Council; and he was further summoned for 
using the current generated by the Council by means of the line. 

Mr. Ralph Vincent, who prosecuted for the Council, said that 
the proceedings were taken under the Electric Lighting Act of 
1882, whereby the provisions of the Gasworks Clauses Act of 1847 
were incorporated. Section 180 provided fora penalty of £5. The 
defendant had apologised to the Council, who had not, ander the 
circumstances, charged him with the theft of the electric current. 

Defendant pleaded guilty, and said he had explained the 
matter бо the Council. His light broke down some time previous 
to the dates on the summons, and when he made а connection 
with the Council's line '* he found he got a light, but be did not 
see how he obtained it." The result was that he gotb the current 
without iv going througb the meter. f 

Mr. Barnett Tabrum : In other words, you were helping your- 
self to the Council's electricity without paying for it? 

Defendant : I did not mean to do that. 

Mr. Tabrum said ib was a curious defence, and imposed a fine 
of £5 and 7s. coste. 


The money was paid. Daily News. 


DUNDEE ELECTRICAL ENGINEER'S FAILURE. 


Sheriff Campbell Smith in Dundee Sheriff Court last week 
examined in bankruptcy James Matthew Hiley, who was a peer 
of the firm of Hiley and Orchar, electrical engineers, Dundee, 


against whom a petition for sequestration was submitted. On 
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examination Hiley stated that Orchar and he began business two | 5402. Improvements relating electric pendant lamps. 
years ago, the former supplying the machinery. Ia February of Robert Hall Best, 18, Bouthampbon-buildinge Chancery- 
this year Orchar left for Hong Kong. The machinery had been lane, London. 
sold at £76. 10%., but he did not know who got the money. The | 8411. Improvements in olectrio measuring apparatus. Rudolf 
abate af affairs of Hiley and 1 which was submitted, showed Zi enberg, 78, Fieeb-street, London. (Com (Complete specifi. 


assets to be £174, 16e. 54, ; liabilities £378. За. 114.  Hiley's 
assets amounted to nil, while Orchar's were seb down аб £121. бв, 
Their respective liabilities amounted to £5 each. 


PROVISIONAL PATENTS, 1901. 


Maron 11. 

5087. Electric alarm attachment to nickel alarm clocks, David 
Mandell, 490, Crown-street, Glasgow. 

5088. “Simplex” trolley head for electric tramoars. James 
Delaney Russell, 64, Woodside street Edgehill, Liverpool. 

5088. Improvements in multiple-conductor cable terminal or 
analogous fittings. George Hinde Nisbett 15, Water- 

street, Liverpool. (Complete specification ) 

5121, Improvements in insulating strips or cores for rheostats, 
electric heaters, and similar devices. Philip Mid ile. 
ton Justice, 55, 5 London. (Tbe Erie 
Exploration Company, nited States.) (Complete 
specification.) 

5184, Improvements in comduits for electrio cables and the 
Mike. Carl Axel Wilhelm  Hultman, 6, Lord street, 
Liverpool. (Complete specification. ) 

5158. Improved means for increasing the efficiency of oleotrie 

incandescent lampe. James William Thomas Cadett, 
48, Southampton-buildings, Chancery lane, London. 

5164. An improvement in brakes for induction coils. Jules 
Carpentier, Birkbeck Bank-chambers, Southampton- 
buildings, Chancery-lane, London. 

5165. An improvement in switches for varying electrical 
resistance. Siemens Bros. and Co., Limited, and 
Maurice Hird, Birkbeck Bank-chambers, Southampton- 
buildings, Chancery-lane, London. 


Maron 12. 


8171. — ЕЕ non-inductive resistances. William 
Da Bois Duddell and Thomas Mather, 47, Hans place, 


ndon. 
5172. Electric thermal device for working switches, register- 
img apparatus, and tho like. George Chariton and 


Walter Edward Barton, 24, Cavendish · road, Leicester. 

5175. Self-lubricating pulley for electric car trelley head. 
Richard Myers Tyrer, 150, Boundary-road, 80. Helens. 

56220. Improvements in electric bipolar dilator. Charles 
Leonard Mosher, 111, Hatton-garden, London. (Date 
applied for under Patents, etc., Act, 1883, Sec. 108, 
Aug. 25, 1900, being date of application in United 
. States.) (Complete specification. ) 

5227. Improvements in er relating to the arrangement of 
electrical cables or groups of conductors. Carl Axel 
Wilhelm Hultman, 6, Lord.street, Liverpool. (Com- 
plete specification.) | 

5947. Improved switch for controlling electric motors. Arthur 
George Bloxham, Birkbeck Bank-chambere, Southampton- 
buildings, Chancery-lane, London. (Helios Electricitáte 
Actien- Gesellschaft, Germany. (Complete specification. ) 

5260. New or improved apparatus for automatically register- 
ing the timo during which an individual telephono 
instrument has been in actual use. August Carl Krause, 
16, Oakden-street, London. 

5963, Improvements in receivers for electric demand indi- 
eators. Arthur Wright and the Reason Manufacturin 
Company, Limited, Norfolk House, Norfolk-street, Strand, 
London. 

5865. Improvements in and relating to tho recovery 
precious metals by electrolysis. John Frederick Webb, 
Joseph Edward Lilley, and John Chapman, 1, Queen 
Viodoria - streeb, London. 

Maron 13. 

5292. Improved system of guard wire protection for eleotrio 
trolley or other high-pressure uninsulated wires. 
Edward Woodrowe Cowan, Alfred Still, and Thomas 
Lodwick Miller, Springfield-lane, Salford, Manchester. 

Improvements in micro - telephones. Emil Volkers, 
Görlitz, Germany. (Complete specification.) 

$908. An improved means of piching up positive electric 
pressure from a closed tubular rail or subway 
without a longitudinal slot or a surface contact by 
a wheel suspended cver it, and returning the nega- 
tive current to the tubo. Robert Cooke Sayer, 11, 
Clyde.road, Redland, Bristol. (Complete speci ов.) 

5363, A method of and apparatus for actuating devices on 

pubiio electric supply or distribution systems. Arthur 
Wright and the Reason Manufacturing Company, Limited, 
Norfolk House, Norfolk-street, Strand, London. 
‘Maxon 14. 

E991. An improved. switch for electrical lampholders and the 

like. J ; Herbert Bosworth and George Major, 
101, Osler-streeb, Birmingham. 


cation. ) 

5413. Generator for the intensification of gravitational er 
electric stress. Gordan Earl-Adams, 10, Canterbury- 
road, Brixton, London. - 

ts relating to electrical “reformers.” Albert 
Nodon, 45, Bouihampion- buildings, Chancery - lane, 
London. (Date applied for under Patents, ebo., Act, 1883, 
Sec. 103, Aug. 17, 1900, being date of application in 
France.) (Complete apecifica on.) 

5427. Improvements in the manufacture of electric cables 
and apparatus therefor. Horace Walter Dover, 63, 
Chancery - lane, London. 

5449. Improvement in underground conduits and accessories 
therefor for use with electrically-propelled tramoars 
and liko vehieles. George Wilkinson, 165, Queen Vic- 
doria · streed, London. | = 

Marcu 15. 

5452. Electrically-heated radiators, William Herbert Milnes, 
333, Oxford.street, London. 

5460. Improvoments in and relating to prepayment meters 
for the supply of olectricity. James Finlayson and 
William Scott, 96, Buchanan-street, Glasgow. | 

5464. Impro ents in or connected with overhead ооң. 
ductors for electrical tramways and the like. Herbert 
Hampton Hall and George Smith, 57, Barton-arcade, 
Manchester. 

5477. New or improved means for diverting or cutting off 
electric currents in overhead electric trolley or like 


5421, 


wires, and disconnecting 

breken cables or linc wires. John Edwards Hill, 
Commercial-street, Halifax. КИ 

6487. Improvements in electric heating and cocking арра. 
ratus. Friedrich Wilhelm Schindler, 15, Took’s-court, 
Cursitor-street, Chancery-lane, London. 

5488. Improvements in electric bell pushes. John 8. Ross, 
95, Bath-street, Glasgow. 

5489. Improvements in or rolating to electric tramways. 
Frank George Sealy, 111, Hatton-garden, London. 

5496. Improvements in electric meters. Emile Batault, 21, 
Ely-place, Holborn-circus, London. (Date ap pplied for 
under Patente, etc., Act, 1883, Sec. 103, Aug. 17, 1900, 
being date of application in Franoe.) 

5510. Improvements in commutator ipar 5 ee 
holders for electric meters 
machines, Robert Lundell, 45, d maten e 
Chancery-lane, London. (Complete specification, 

5528. Imprevements in wireless telegraphy. John Robert 
Milnes, 22, Southampton - buildings, Chancery - lane, 


London. 
Maron 16. 


5542. Improvements in and relating to trolley-wire guards er 
“protectors” of overhead-driven electric tram 
James Townsley Pearson, Sv. James's Hall, Burnley. 
. Improvements in electric railways and tramways on 
the sectional conductor system. John Milnes, 15, Water 


street, Liverpool, 

5560. Improvements in electrical switches. Charles Mark 
Dorman and Reginald Arthur Smith, Ordeal Electrical 
Worke, Salford, Manchester. (Complete specification. ) 

5562. Improvements in and relating to devices for cutting 
out broken or short-circuited sections of trolley wires 
used in connection with electric traction systems, 
John Wylie Donaldson, 70, Market-street, Manchester. 

5570. Improvements in electric are =r and electrodes 
therefor. Charles Andrew Lee, 56, Paulton’s-square, 
Chelsea, London. 

5589, Improvements in electric telegraphy. Alexander Muir- 
head, 323 High Holborn, London. 

5599. An improved method of manufacturing 
incandescing electric lamps. William Lawrence Voelker, 
Clan House, Surrey-street, London. 

5596. Improvements in tho electrolysis of chlorides of metals 


of obtaining chicrine, and a tus therefor. George 
Jones Atkins, 115, Cannon-street, London. (Complete 
specification. ) | 

5596. ts relating to portable electric lamps. 
Moritz Kaser, 45, Southampton-buildings, Chancery- 
lano, London. 


COMPLETE SPECIFICATIONS ACCEPTED. 
To be published on April 6, 


1900. 
4576. Overhead travelling electric cranes. 
Foster. 
4685. Eiectricity meters. Wright and Reason Manufacturing 
Company, Limited, 


Vaughan and 


E 


41796. 


4949. 
5480. 


5561. 


. Combined telephone 


. Transmission and distribution of electricity. 


. Automatic letter - writing 


. Electrical batteries, 


Electric switches, principally for high-voltage circuits, 
and also applicable to switch lamphoiders. Lightfoot. 


Electric fredamp detector or indicator. Wood. 


Cable suspenders for multipie switchboards or similar 
apparatus, Oppenheimer. (Actiengesellschaft Mix und 
Genes. ) 

Transformer of alternating currents into continucus 
currents of equal or different tension. Rougé and 
Faget. (Date applied for under International Con- 
vention, Sept. 27, 1899.) 

Apparatus for transforming single and multiphase 
alternating currents into continuous currents and 
inversely. Rougó and Faget. (Date applied for under 
International Convention, Nov. 14, 1899.) 

Joints and electric bonds for street mains or pipes. 
Brewer. (Knudson.) 


. Heating of conductors of the second class in electric 


incandescent lamps. Raab. 
Heatiag of conductors of the second olass in electric 
incandescent lamps. Raab, 


ex: hange and alarm systems. 


Wise. (Goldstein апа Latimer.) 


Lorrain. 
(Bedell.) 


. Variable speed gear for mechanically or eleotrically 


propelled vehicles. Ricci. 
Manufacture of electrodes for secondary batteries. 
Tribelhorn. 


telegraph. Pollák, Virág, 
Egger, and Silberstein. 


Chains for olectric light fittings. 
Butler. 


Electrical stop gear for ateam and other engines or 
machinery. Shaw. 


Cheshire. 


. Electric accumulators. Rose, Halifax, and Antrobus. 
. Telephone call recorders. Stroud. 
. Method of and apparatus for the separation of para- 


magnetic and dia-magnetic materials. Gates. 
Speed regulators for electric lifts. Wetter. (Elek. 
drizitäts Aktiengesellschaft, vorm. Schuckert und Co.) 
Eleotrioal glass furnace. Voelker. 


1901. 


Electric motors., British Thomson-Houston Company, 
Limited. (Priesd.) 

Acceleration limiting and recording devices. Britieh 
Thomson Houston Company, Limited. (Davis.) 
Manufactnro of thermo.electric couples. Hermite and 
Cooper. (Date applied for under International Con. 
vention, Aug. 1, 1900.) 

Fusible cut-outs for electric cirouits. H. M. Salmony 
and Co., Limited. (Elektrizitats-Actiengesellachaft, vorm. 
W. Lebmeyer und Co.) 


TRAFFIC RETURNS. 


Returns for Increase Total receipts for 
Line. week or half-year. 
Ending |1901. |1900.| decrease. | 1901. | 1900. 
£ £ £ £ £ 
Aberdeen Corp'rat'n! Маг. 16 | 576| 516 + 60 — — 
Birmingham Irame. ,, 16 |4,168|4 074| + 9 43,498 — 
Blackburn Corp'rat'n| ,, 15 446; 421 + 25 | 4255 | 3.8505 
BlackpoolCorporatn.| ,. 14, 242, 169 + 73 30 162 22,215 
Blackpool. Fleetwood ,, 16 | 180| 212 - 321 574 | 1 684 
Bolton Corporation. ,, 17 |1,271| 863 + 408 |15 299 | 8,361 
Bradford Ошу Trame „, 17 | 826! 359) + 467 | 8,367 | 3,838 
BristolTramways Co.] ,, 15 |3,84112,718| ＋ 1,123 — — 
Carlisle Tr’mw’ys Coj ,, 15 123| — — 1,219 | — 
Central London Ry. | „, 166,157 — — 66 819 | — 
City & South London| , 10 |2,060|1,303| + 757 |20.133 11,775 
Cork E. T. and L. Co. „ 14 | 366] 325 + 41 | 3,557 | 3180 
Dover Tramways ...| ., 16 | 156| 135 + 21 | 1,689 | 1,586 
Dablin & Lucan E. R ,, 16 72| 89 — 17 774 630 
Dublin U. T., elec. cars „, 16 3,168 2.944 + 224 — — 
Dublin S. D. Electric, „„ 15 711| 669 + 42| — = 
Dundec Tram Со. ...| , 18 | 569| 350 + 219) — — 
Glasgow Corporation| ,, 16 |8,500|8,356 + 144| — = 
Halitax сано „ 11| 776| 598| + 178 |37 247 29,269 
Huddersfield Corp' „ 16| 714] 581) + 133 |34,648031,776 
Hull Corporat'n В, „ 161.540 741 + 799 |68,783b) — 
Liverpool Corporat'n| ,, 2 |7,789|7,063 + 726 |69 889 |59 651 
Liverpool Overhead ,, 17 1.5741. 340 + 234 16,269 15,641 
Portsmouth Corpn.—- ,, 16 | 544 — — — 
St. Helene Tramwye. — | — — — — 
Sheffield Corporation) ,, 17 [2,9744 — — — = 
Southampton Trame „, 14 626] 330 + 290 — — 
Southpord Corporat'n ,. 16 | а443| — — 7.0114] — 
Swansea Tramways..| Feb. 22 | 381] 244 + 137 | 2,766 | 1,784 


«e Formightly. 


b Since April 1, 1900. d From July 18, 1900. 
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COMPANIES' STOCK AND SHABE LIST. 


Name. Amount Last price. 
Commercial and Industrial. — paid 
Aron Blectwicity Meter, 6 p.c. Cum. Pref. shares, 1-125,000 1 .11/10-13/16 
British Insulated Wire, Ord., 1-40, 000 э= 1I0 1 
40, 001. 70 ,000 ^ о «NB о-о me ено GNO =w оо O © оно oD dn ep ею ею ею ap ар 5 e 10]- 10} 
—— per сеш. Cum. Pref., 1-40, O( ob 3 54-0} 
—— 6 per cent. М Debentures — — = = = = = = 100 .. 100-106 
—— 6 per cent Cum, Pref., 1-50. 000. 1 . 37.65 / 10 
——— 4} per cent. пиз. Моє 3 22.2 108 — 86-90 
British Westinghouse Elec. an nat, 6 per cent. Pref... Б .. b 
Brush Electrical En eed Ores FP 3 — 10! 
—— Bon. Cum., 6 per cent. Pref. T $ 11 2 
per cent. Debenture Stook .. .. — ae =s =o 00 wae 100 „„ 105-.08 
cent. 204 Debenture Stock oom 100 . 101-108 
Calend: рее Debentures.. ae = = = = n om =o em we 10 8 100118 
e am о 9 оо mm om 00 ою 22 ею mo aD me mo о-о mo cm me OD = 1 т 
Hee per ‘Conk Pelco ea eee b „ 6 
Orompton and oo. — — Á— — — ане du 
B cent. Debentures оча oun ane 0 о wo mo GNO oo mo Om ТҮҮ — — 100-103 
Baison and Swan United, Ordinary .. fk ‚8 = №? 
b per cent. Debentures .. .... = «4 b . 4 
6 per cent. Deb, Stock, Red 5 ~m 100 . 88-00 
6 per cent, Second Deb. Btk., Prov. ria. — — 96-100 
Blectric Construction, Limited, Noa. 1 to 112,100 7 fs 
——— 7 per cent. Cumulative Prall. HE шь -8 
ү cent. Perp. lst Mort. Do. = 100 . 101-104 
W. T. H T. He 's Telegraph Works, Ordln arg b — 15-16 Kd 
per cent. Preferen ds 5 — -6 xd 
———— 44 per cent. Dobenture Ss 100 — 107-111 
Indis Rubber, Gutta Percha, and Telegraph Works ...... 10 . 31.22 
6 per cent. Dobentures =e =o ms =o =o a ae 100 — 102.108 
Telegraph Oonstruction and Maintenance — — ~= = = = a — 19 . 8843 
— § per cent. Bonds —. 4 100 — 101-104 
Telegraph Manufacturing, Ordinar p.. 5 — 11-12 
—— 5 per cent. Cum. Pre... c =æ. D. 58-6 
Wilians and Robinson, Ordinary, 1-80,000 .. .. .Q .. =e ana 5 — 11-1 
——C 6 per cent. Cum. Pref., 80,001-60,000 . —— 5. eM 
—— é} per cent. First Mortgage Debenture8took, Red. 100 .. 106-1 
Electric Lighting and Supply.— 
Blackheath & Greeu wich District Ordinary 1, 201-101, 200-1 #4 
4j per cent. Deb. Stk. Certs., Red. and Cony. . 75 .. 70-76 
Bournemouth and Poole, Ording . 10 . 194-184 
64 per cent. Cum, Prell 10 „ 10-11 
Debenture Stock, Вей. .. ac .-. 100 .. 101-104 
Brompton and Kensington, Ordinary — € —— b — 7-8 
~ 7 per cent. Preference.. b — 8-0 xd 
Calcutta но Bupply Corp., Ordinary, Nos. 1- -30,000 — ~ 6 — 0M 
Charing Cross and Strand... .. .. me.s es se me ce oo oe ee onoo b .. v. 10 xd 
per cent. Cum. Pre... =o oe oo no ao 5 — Mi 
Ohelsea Electricity 8 apply оаа OTE E T ES U zd 
— — 44 cent. Debent ure 100 — 109-119 
Оку of I of Lon on, Ordinary 9-6 ее e emp оо Q 9 GD oo ao ma oo mo O c mo GO 10 ee 7-84 
— 6 per cent. Cumulative Frei. 10 — 18.14 
б per cent. Debenture 8'ock .. e.s.. -e no os =o ~o mo 100 — 122-127 
—— 44 per cent. 2nd Deb. Stk. Prov. Certa(all pd.) Red. .. 101-103 
County ot London and Bruh . uruinary . 10 ~ 89 
——— per cent. Cum. Prei. 10 œ пі 
— — # per cent, Debentures ‘Prov, Certs. All pd. Rd. 100 — 106! 
аот Electricity Corporation, Ordinary, 1-17, 40 0 _ 44-5} 
per cent. First Mort. Deb. 100 .. 108-106 
Folkestone Electricity Supply, Ltd., Ord. | Nos. 1. 10, 000.. 6 — 64-6 
Hove Klectric Lighting, Limited, Ord., 1-11,000 5 7 th 
Kidderminster and Dist. Elec. Lighting and Traction, Pref. 10 . -l 
London Blectric, Ordinary ...... =s es ne =o oe me oo oo oo co oo we | u 13-13 
6 per cent, Pref. . 5 — 8-4 
6 per cent. 1st Mortguge ‘Debenture Btock, Red. 100 — 98-101 
Metropolitan, Ordinary .. =. =e ~o =œ mo mo no ns oo os — 10 — 124-184 xd 
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NOTES. 


Manchester Telegraphs.—We are pleased to note 
that the Postmaster.General has appointed Mr. W. E. 
Halton to be chief superintendent of telegraphs at 
Manchester. , 

А New Electrical Paper.—To those more interested 
in the electrical profession from a financial point of view, 
Elestrical Investments will be found of considerable value. 
The first issue of this new publication has just made ite 
bow to the public under a title which leaves no doubt as to 
ite object. In short, Electrical Investments in practically 
devoted to the financial side of electrical undertakings, and 
to the investor the large share list of companies which is 
ineluded eannot but be a very desirable feature. The new 
journal is brought out under the auspices of the Manual 
of Electrical Undertakings,” and will be published twice a 
month. 

Rockhampton Gas Cempany.—We have received 
a eopy of the report and accounts for the half-year ended 
Dee. 31, 1900, of the Rockhampton Gas and Coke Com. 
разу, Limited, of Queensland, who also supply electricity 
for lighting purposes. The operations of the company in 
thie direction show a slight improvement upon the corre- 
spending period of last year. The balance carried to net 
revenue account stands at £817. 2.. 11d., while the profit 
and loss account shows a net profit for the period under 
review of £1,587. 13s. 7d. This enabled the directors to 
recommend a dividend at the rate of 7 per cent. per annum 
upon the ordinary shares and 9 per cent. per annum upon 
the preference shares. 


Theatre Dimmers.—At the end of last month Mr. C. 
Wirt read a paper on theatre dimmers before the Chicago 
Electrical Association. We are surprised to find that 
he advocated as the best form of fireproof rheostat one 
using galvanised steel wire coils supported on porcelain 
insulators. The wire coils in this rheostat were brazed to 
the copper connectors. We also gather that the galvanised 
ateel wire coils were surrounded by ground glass sand. 
In connection with this dimmer a large number of contacts 
are required in the regulator in order to get a gradual 
effect, as the author states that even with 100 contacts 
it is possible to see slight flactuations in the grading of the 
light. It ie for this reason that in England the highest 
authorities on theatre lighting advocate the use of liquid 
resistance for regulating the lighting effects. With this 
type of resistance an absolute gradual alteration in the 
intensity of the light is obtained, which is utterly impossible 
with the wire resistance such as is referred to above. 


Standardising Switchboard Instruments —A 
suggestion is thrown out in a short article by Mr. T. W. 
Frect, jun., in the Electrical World, on the provision of 
switchboard connections by which any of the ammeters or 
wattmeters on the switchboard can be easily calibrated. 


With the introduction of the moving-coil type of instru- 


ment now so largely used, it is becoming slmost the 
universal practice to measure the current in any circuit by 
the fall in voltage across a low-resistance strip inserted in 
that circuit. The author suggests that provision should be 
made for the insertion of the low-resistance shunt for a 
standard instrument in the various circuits and the switch- 
board. It is possible to do this by arranging the shunt to 
como in the switch contacts, but а more easy way of obtaining 
uniformity would be to have an additional pair of contacta 
which could be bridged by the shunt. II this were done, 
there weuld no longer be any need to remove the instru- 
ments om the switchboard for ealbration, as they could 
actually bo tested from time to time against a standard 


instrument. It seems to us that the correct place for tlie. 
connections to be made would be near the connections of 
the shunt for the ordinary instrument, so that the tempera- 
ture conditions would be the same. 

American Electrelysis Law.—Having regard to the 
decision of the House of Lords Committee on the question 
of electrolysis in the case of the Sheffield Corporation Bit, 
it is interesting to note the state of the law relating to this 
subject in America. In the State of Indiana, for instance, 
a short time ago a Bill was introduced in the Legislature 
which aimed at the prevention of electrolysis. Some of 
the more important terms of this Bill are given in the 
Electrical Review of New York. In the first place, every 
street railway company which uses the overhead trolley 
system or any other system employing an uninsulated or 
earthed return for the current must instal the double 
trolley system or its equivalent according te the approval 
of the Board of Publio Works or on approval of the 
councils in cities where they do not have such boards. 
If within two months of the date upon which the ВШ goes 
into effect any company has failed to eubmit plans, or fails 
to carry out the plans six montbs after their approval, it 
shall be liable toa fine of £5 per day. Upon failing to 
pay this penalty, the company shall forfeit its charter. 
The earthing of any wires conveying an electrical current 
for electrical lighting, power, and heat are also proposed in 
this Bill. | 

Aberdeen Electrical Subway.—The members of 
the Aberdeen Association of Civil Eogineers recently paid 
a visit of inspection to the electrical subway, Crown-street, 
in that city. This subway is constructed to carry all 
feeder cables with their pilot leads for supplying energy 
to the tramways and for the distribution mains in the 
west, north, and central districts of the city. We under 
stand that arrangements are being made for carrying along 
the side of the subway 56 feeder cables, capable of 
supplying upwards of 10,000 h.p. These cables will be 
of the low insulation class, and are to be supported on 
porcelain insulators resting on iron pins screwed into cast- 
iron wall plates built into the brick lining af the subway 
every 6ft. At present two rows of cables on each side of 
the subway are being allowed for, but provision is made 
for four additional rows when found necessary. The 
subway is to be electrically lighted by lamps placed in the 
roof every 20ft., and midway between these lamps a socket 
will be placed for connecting а portable band lamp. 
Efficient ventilation will be provided by means of ап 
electrically-driven fan at the Union-street termination of 
the subway. The total length of the present section of 
subway is about 700 lineal yarde, and the cost £8,500. 

Electrio Tramways in Siam.—Thbe Belgian Minister 
at Siam has communicated to the Bulletin Commercial an 
article in which he states that the Bangkok Tramways 
Company and the Siam Electricity Company, Limited, 
intend to amalgamate. It is interesting to note that such 
amalgamation cannot take place unless the companies place 
themselves under the jarisdiction of the Siamese Govern- 
ment, as no territorial concessions are made in Siam to 
any companies unless they have expressly agreed to place 
themselves under the jurisdiction of the country. More 
over, the Government are now preparing a law, which will 
shortly come into force, relating to limited liability com- 
panies proposed to be formed by strangers in that country. 
The article states that if this amalgamation take place, a 
new tramway line will have to be built which will cross 
the new quarter of the town and the streets near the 
Royal city, and will run into the suburb of Sam Sen, where 
the King is just now building a summer residence, It 
appears that the old line will have to be completely 
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remodelled, as the existing rails have been down. since 
1897, when animal traction was introduced. It is esti- 
mated that the new rails alone will eost about £9,000 to 
£10,000. This is another instance showing the useful 
work which is being done by the Belgium consular and 
ambassadorial officials abroad. 

Employment in Spain.—The latest report issued by 
the Foreign Office states that the increase in the use of 
electric lighting and tramways has created many openings 
in the electrical businesses in Spain for young English 
engineers. They should not, however, think of settling in 
Madrid, which offers few openings for foreigners. It would 
be preferable to search for employment in the electrical 
undertakings in the country towns, where they could learn 
the language quickly, and at the same time study the 
customs and requirements of the country. 

Glasgow Exhibition.—An interesting feature of the 
Glasgow Exhibition, to be opened in May by the Dake of 
Fife, as representing King Edward, will be a complete 
reproduction of a telephone exchange in full working 
order. . The National Telephone Company have the matter 
in hand, and they intend to introduce to the public notice 
on this occasion .many novelties, which in due course. are 


to be adopted in the company's exchanges throughout the 


United Kingdom. One of the improvements in use which 
will be shown is the call lamp, which dispenses with what 
is now looked upon as the old-fashioned drop indicator. 

Progress in Oanada.—Some recent statistics of the 
Dominion Government show the marked development that 
has taken place in electrical matters in Canada during the 
past decade, especially for lighting purposes. . There were 80 
establishments selling electric light in the Dominion in 
1891, whereas in 1897 there were 187, which increased in 
1900 to 297. Again, the electric lamps supplied by the 
eatablishments selling electricity for light numbered 
445,897 in 1897, and 807,772 in 1900. Ontario, perhaps, 
has made the most rapid strides in the employment of 
electricity for lighting purposes, having more than doubled 
the number of lamps used in three years, the figures being 
201,955 in 1897, against 418,573 in 1900. Almost as 
good progress has been made in Quebec province, where in 
the same time the number of electric lamps was increased 
from 185,898 to 235,322. In 1900 British Columbia had 
13 electric companies, with an equipment of 52,653 lamps. 
There were but two establishments supplying electric light 
in 1897, . 

Electric Light and Tramways in Trinidad. 
We understand that the Legislative Council of Trinidad 
have just granted а concession to а Canadian syndicate to 
light the city of Port-of-Spain by electricity, and to run 
electric cars on a more extended scale than the present 
mule lines. Negotiations between the representative of 
the syndicate and the Government of the colony had been 
proceeding for some time previous to the concession being 
granted, one condition of which is that one-fifth of the 
shares in the new enterprise will be placed at the disposal 
of local investors. The estimated cost of the scheme is 
put at abont £200,000, and the syndicate has arranged to 
take over the existing electric works and tramcar system. 
Last year the syndicate also proposed to take over the 
Belmont Tramway Company’s system, but the offer was 
not agreed to. The company, however, has just lately 
again been approached by the syndicate, and we under- 
stand that negotiations are proceeding which, it is 
anticipated, will probably and in the syndicate’s offer 
being accepted. 

Standardisation Bareau.—A Bill approving of the 
establishment of a national standardisation bureau has 
been passed by the United States Government. The 


functions of the bureau will consist, among other duties, 
in the custody of the standards; the comparison of the 
standards used in scientific investigations, engineering, 
manufacturing, commerce, and educational institutions, 
with the standards adopted or recognised by the Govern- 
ment; the construction, when necessary, of standards, 
their multiples and sub-divisions ; the testing and calibra- 
tion of standard measuring apparatus; the solution. оё 
problems which arise in connection with standards; the . 
determination of physical constants and the properties of 
materials when such data are of great importance to 
scientifico or manufacturing interests, and are not to be 
obtained of sufficlentaccuracy elsewhere. Our contemporary, 
the Electrical World of New York, expresses a hope that 
one of the first objects to be provided for will be the testing 
and supply of secondary incandescent lamp standards upon 
application of lamp manufacturers and central stations. 

A New Insulation.—According to an American 
contemporary, а patent was recently granted on а method 
of insulating fine wire of the kind used in electrical 
measuring instruments and the like with a structure- 
leas coating of cellulose. The wire is first passed 
through a solution of cellulose, made by dissolving eotton- 
wool in an ammoniacal solution of cupric oxide; the. 
latter reagent is prepared by first precipitating with caustic. 
soda a solution of sulphate of copper to which salammoniac 
has been added, preserving the precipitate under. water, 
and when the reagent is new, adding the hydrated cupric 
oxide to ammonia so long as it dissolves. The solution 
produces a deep-blue mucilaginous liquid. After the wire 
has been passed through the solution it is allowed to dry, 
and is then passed through diluted hydrochloric acid in the 
proportion of one part of acid by weight to five parta of 
water, and is afterwards freely washed in pure water and 
dried. The dilute acid dissolves out the cupric ammonia, 
and leaves the cellulose upon the wire in the form of a 
horny, brownish grey, structureless coating. For larger 
wires, or thicker films of cellulose, the coating may be 
impregnated with linseed oil, or some other similar 
substance, to increase its toughness and flexibility. 


Central London Railway Management.—In a. 
letter to the Financial Times Mr. George Goring complains 
of the present management of this company’s business, and 
states his intention of calling a private meeting “for the 
purpose of discussing the unsatisfactory position of the 
company in relation to the shareholders, with the object 
of proposing some alteration in the organisation and 
management,” It has been suggested that a first-class 
carriage should be placed at each end of the trains with « 
slot turnstile, charging an extra penny for admission. It 
is also proposed that at the two extreme stations threepence 
should be charged. These slight variations, Mr. Goring 
points out, would not canse an alteration in the general 
administration, but would raise the revenue to s sum 
adequate to pay a fair remuneration to the shareholders, 
“The present system," he continues, “is discouraging to 
the progress of similar ventures, as the public see no 
advantage in investing where they receive such small 
interest for their money, while industrials, under the 
management of practical and sound men of business, pay 
a liberal interest, There is a proposal to raise a large loan 
for the purpose of improvements, and it will take about 
£18,000 to pay the yearly interest on this further issue of 
shares, thereby depleting the already miserable pittance of 
interest by one-half, and many shareholders are of opinion 
that some decided steps should be taken to increase the 
revenue before this great expenditure is carried out.” 

The Osmium Lamp.—A paper was read at the annual. 
meeting of the Deuteche Gasgluhlicht Gesellschaft on the 
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new oemium lamp invented by Dr. Auer von Welsbach. 
The author (Mr. Schols) emphasised the fact that the 
efficiency of an artificial source of light is greater the 
higher the temperature of the light-emitting surfaces. 
This has led to the substitution of the platinum filament 
іп an electric incandescent lamp by one of carbon, but the 
high temperature to which it is subjected causes this mate- 
rial to disintegrate, whereas osmium, in virtue of ita very 
high melting point—the highest of all known metals— 
resists such action for a very long time. However, the 
employment of osmium in the form of a filament is of 
recent origin, which may be attributed to the difficulty 
hitherto experienced in working the metal mechanically. 
The principal advantage claimed for it as а lamp filament 
consista in that it enables a high candle-power to be 
obtained with a small consumption of current. Lamps 
requiring 1:5 watts per candle-power possess a life of from 
700 to 1,200 hours and upwards. A lamp which had been 
burning 1,500 hours was found to be in splendid condition, 
and had lost only 12 per cent. of its original candle-power. 
The consumption of the lamp at the beginning was 
1:45 watts per candle, and after burning 1,500 hours 
1°7 watts. On account of its greater conductivity the 
osmium filament requires lees voltage than the carbon 
filament, and lamps have been constructed requiring ouly 
from 20 to 50 volts. On most existing systems it would, 
therefore, be necessary to burn a number of the lampes in 
series, or to transform the voltage, which would, of course, 
tend. to counterbalance any saving effected in the lamp 
iteelf. Hence, even apart from the rarity of the metal, ita 
commercial application to any considerable extent in the 
form of a lamp filament is a question of considerable doubt. 


Electrical Machinery on Gold Mines.—We have 
already referred in these columns to the proposal of the 
Mysore Gold Mining Company to drive the machinery on 
their mines by means of electricity. We are pleased to 
see that the scheme is progressing favourably, and within 
the next 18 months we may expect to hear that а con- 
siderable portion of the mine machinery at least is being 
propelled by electrical power. For effecting this object it 
is intended to obtain the necessary power from the Canvery 
Falls, some 90 miles from the Colar goldfield, where 
there is available an immense resource of hitherto unapplied 
energy. As stated by the chairman at a recent meeting 
of the company, an agreement has been entered into with 
the Mysore Government by which the Mysore State under- 
takes to provide and instal, in addition to the plant necessary 
for generating, transmitting, and transforming the elec- 
trical power, all conductors, motors, electrically-driven air- 
compressors, and other apparatus and buildings necessary 
for distributing and utilising such power. The agreement 
is for 10 years from the date on which the power is first 
used on the field, and it is anticipated that satisfactory 
and economical results will ensue from the establishment 
of this method of operating machinery on the property. 
At the ordinary meeting of the Nundydroog Company the 
chairman also referred to the scheme of the Mysore 
Government for the supply of electrical power from the 
Cauvery Falls. He announced the decision of his Board 
to be that in the first instance this electrical power shall 
only be applied to what he called non-vital portions of the 
company’s machinery. It was not their intention to 
discard steam power, which, although expensive, could 
always be relied upon. From the résumé given by the 
chairman of the agreement regarding the supply of power 
between the company and the Mysore Government, it 
appears that for the first year the Government will charge 
489 per horse-power per annum; for the second, third, 
aud fourth years it will be reduced to £18 per horse-power 


per annum ; and for the fifth year such sum not exceeding 
$24 per horse-power per annum as the Government may 
determine. During the remainder of the 10 years only 
£10 per horse-power per annum will be charged. 


High-Speed Electrical Monorail.—Sir Frederick 
Bramwell communicates some noteworthy remarks to the 
Journal of the Society of Arts on the subject of the 
proposed monorail” between Liverpool and Manchester. 
Regretting that he was unable to take part in the 
discussion of Mr. F. B. Behr's paper before the society 
on the 13th inst, he refers more particularly to the 
question of brake power. Together with the late Mr, 
Cowper he was called upon by the Midland Railway 
Company to examine into two systems of vacuum brakes 
exactly 20 years ago. He devised а simple apparatus 
which enabled the speed of the train at any moment to 
be accurately known, and also after the brakes were 
applied showed the rate at which that speed diminished, 
and the time occupied in the stoppage. His recollection 
quite confirmed the stetement that with an ordinary 
portion of the whole weight of the train being supplied 
with brake power, the speed of the train could be reduced 
at the rate of three miles per second—that is to say, s 
$0-mile-per-hour train could be brought to rest in 10 
seconds, and without shock. But with respect to the 
brakes needed for the higher rate of 100 or 180 miles 
proposed to be obtained on the “monorail” system—a 
system in which he entirely believed, and. one which he 
hoped а more intelligent committee than the one which 
dealt with the matter last year would pass into law in 
session 1901—it might be worth while to ask whether 
another system of braking, not dependent upon the 
insistent weight applied, might not well be considered. 
He referred to the “clip” brake used by the late Sir 
James Brunlees on the inclines of the São Рашо Railway, 
These brakes, as their name implied, gripped the sides of 
the rails after the manner of a pair of tongs. A single 
handle worked two such brakes, one on each rail. Sir 
Frederick Bramwell conoludes by expressing the opinion 
that such brakes, when properly brought before the notice 
of a Parliamentary Committee, ought to dispel all ш аз 
to the ability to stop high-speed trains. 

Progress in Telephones. —While the local authority 
were debating the question of establishing a municipal 
telephone in Hull, the National Telephone Company had 
been building in Mytongate, in that city, an exchange 
which may justly be styled one of the most scientific and 
modern telephonic systems in Europe. The switchboard 
with which the branch has been equipped is said to have 
no equal, except its duplicate, recently installed at Bristol. 
At present the switchboard is equipped for 1,800. sub- 
scribers, but if necessary this number may be increased to 
6,300. The board controls 2,434 separate instruments 
scattered about the district, and is linked with no fewer 
than 2,047 telephone lines. The main advantages which 
are secured by this up-to-date switchboard are automatic 
calling, automatic clesring, and common battery speaking. 
The last-mentioned improvement is an advantage of consider: 
able value, for it renders unnecessary any battery on the 
subscriber's instrument. The automatic calling and clearing 
device, however, is that which most calls for epecial mention. 
By lifting the receiver from the book, the subscriber supplies 
the signal by causing a small electric Jamp to glow opposite 
the operator in the switch-room, and it is by the flashing 
of these lamps that the operator knowa when the sub- 
scribers have commenced and ended their coaversstion. The 
replacing of the receiver on the hook lights the “ clearing 
lamp," and not until both lamps are lit does the operator 
switch the subscribers off. At each operators table there 
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is an auxiliary lamp, so that if the calling lamp is faulty 


the auxiliary one can be lighted. Other departments of 


this new exchange are equally interesting, the test-room 
particularly, which contains the lightning arresters for 
protecting the delicate apparatus of the switchboard, and 
an. ingenious arrangement for guarding the apparatus 
against the tramway trolley wires. Another interesting 
spot is the intermediate room, where upon a large iron 
frame the wires are arranged so that the work shall be 
fairly distributed among the operators at the switchboard. 
The power-room contains two dynamos, a combined gas- 
engine and dynamo, and а motor and dynamo. It is 
practically а double plant, the power from the dynamos 
being used by day and the power from the accumulators 
by night. At present the company have 6,009 miles of 
cables and 1,348 miles of overhead wires in Hull, and 
also seven branch exchanges working from Hull. 

Are Lighting.—The twenty-first article on elements of 
illumination by Dr. Louis Bell, in the Electrical World, gives 
an interesting résumé of a report on arc lamps by a com- 
mittee of the National Electric Lighting Association. The 
investigations of the committee of this association we have 
referred to before, but Dr. Bell incorporates in his résumé 
some information of his own, which makes it more interest- 
ing: Dealing with the question of alternating arcs, he 
advises that a frequency of from 50 to 60 cycles per second 
gives the best result. At higher frequencies than 60 the 
are is apt to become noisy, and at frequencies below 40 the 
light is unsteady. Dr. Bell adds that the light of the alter- 
nating arc is really of a pulsatory character, and that if a 
peneil is moved rapidly to and fro in the light of such an 
are a number of images is shown—one for each pulsation, and 
this effect would be very distressing if one had to view 
moving objects like quick-running machinery by such light. 
A «ale is told of a certain theatre in which alternating aros 
were installed for some gorgeous spectacular effects, and of 
the extraordinary centipedal resuits when the ballet came 
on, On the question of the relative efficiency of the various 
kinds of arc lamps, the direct-current open arc stands 
first, requiring only about one watt per spherical candle- 
power. With a globe the watts per spherical candle rise 
to about 13. This figure for an alternating arc without a 
globe becomes 1 7. All the enclosed arc lamps give much 
poorer results than these. Commencing with the direct- 
current enclosed lamp without an outer globe, the figure 
becomes about 24 watts per candle, while as much as 
5˙5 watts per spherical candle-power are taken by a smaller 
lamp with an opal outer globe. The alternating-current 
enclosed lamps with а clear outer globe takes about three 
watts per spherical candle, and with an opal outer globe 
36. Dr. Bell points out that when the horizontal 
candle-power is considered, all alternating-current enclosed 
ares do better than is indicated by the above 
figures. He also adds that, when comparing arc lamps 
with incandescents, it must be remembered that when 
the incandescents are rated on the mean spherical candle- 
power, they will not do much better than from 4 to 
4:5 watts per candle. Brief allusion is also made to 
experiments on the Continent with carbons impregnated 
with metallic salts. These have been got to give exceed- 
ingly good results as high as 0:5 watt per spherical candle- 
power. Bat the use of these impregnated carbons haa not 
yet become commercial for some unexplained reason. 


Cable-Laying.—The laying of underground cables is a 
subject of increasing importance, and Mr. Arthur Devey's 
paper, entitled '* Notes on Some Systems of Laying Under- 
ground Cables," which was read before а meeting of the 
Glasgow Section of the Institution of Electrical Engineers 
reeontly, may be said 20 have come at a most opportune 


time. The author at the outset classed the ueual systems 
of laying cables under three headings—first, laying cable 
direct in the ground, armoured or unarmoured ; second, 
pipe or conduit systeme ; third, solid systems. Where the 
initial cost was a consideration, the first of these was much 
in favour. It was ueual to cover the cables with timber to 


indicate their presence, and so prevent mischief from this 


cause. The best covering was probably an inverted three- 


.sided wood trough. Laying direct in the ground had the 


advantage of being а very flexible system, and the work 
could be carried out whatever the weather might be. Its 
disadvantage, however, was that the outer layer of jute 
sooner or later rotted off, exposing the iron or steel 
armour, which in turn got eaten away; of course, the 
quickness or slowness of these actions depended on the 
nature of the soils in which the cable was laid. Turning 
to pipe or conduit systems, their advantages lay in the fact 
that cables could be drawn out in case of need and new 
ones drawn in without disturbing the surface of the 
streets; also, that spare ways could be laid for future 
extensions. Their disadvantages were, however, numerous. 
In the first place, they were not flexible, and unless the ` 
pipes or conduits were laid practically straight and level, 
it was exceedingly difficult to get the cables in, and still | 
more difficult to get them out again when necessary. 
Another serious disadvantage lay in the fact that if a 
fault occurred on the cable, it was necessary to draw out 
the whole of the faulty length and to draw in a new 
length, which meant keeping a large stock of cable on 
hand to be able to meet any demand. Again, fb was 
practically impossible to keep a pipé or conduit system 
dry, while a still greater one was the risk of explosions 
from gas leaking into the pipes or boxes. Whatever 
pipe or conduit system was adopted, it was absolately 
essential that it must have a perfectly zmosth iaterior, 
be free from all lumps or projections; the joints should 
be watertight, and so arranged that tbe jointing material 
could not get into the interior of the pipes or conduits. 
Its various units should be as long as possible, so as to 
minimise the number of joints, and these units should be 
capable of being easily cut into short lengths, so as to get 
round bends or obstacles. The system should: always be 
laid with a fall from one manhole to the next, so that all 
water might drain away easily. With regard to the 
“solid " system, this seemed to be the chief favourite for 
the moment, although it was curious to note that the 
Americans considered it absolutely antiquated and out of 
date, they pinning their faith to the conduit systems. Its 
advantages were its flexibility, & great desideratum in 
large towns where pipes of all sorts were so numerous, 
combined with at least quite аз good mechanical protection 
ад iron pipes, whilst there was no danger to be feared from 
gas. The best system, in the author's opinion, would 
probably be armoured cable laid solid in wood troughs, 
with a minimum thickness of bitumen of lin. all round, 
the troughs and covers to be of lin. thickness also. Such 
а system would be expensive, but it should be а guarantee 
against damage of all kinds, whether mechanical or 
electrical, and therefore would prove cheapest in the 
long run. 


Patent Law Reform. — After nearly 12 months’ 
investigation and some 16 meetings, the committee 
appointed by the Board of Trade to enquire into the 
working of the Patent Acts in eertain specified respecte 
have issued their report, which contains some reeom- 
mendations of considerable importance both to the general 
public and to inventors. The questions which were sub- 
mitted to the committee, who had for their chairman Sir- 
Edward Fry, and Lord Alverstone as one of their members, 
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were: (1) Whether any, and if so what, additional power 
should be given to the Patent Office to control, impose 
conditions on, or otherwise limit the issue of letters patent 
in respect of inventions which are obviously old, or which 
the information recorded shows to have been previously 
protected. (2) Whether any, and if so what, amendments 
are necessary to Section 22, dealing with compulsory 
licenses, of the Patents, etc, Act, 1883. (3) Whether 
the period of seven months' priority allowed by the Act 
of 1885 to applicants for letters patent under the Inter- 
natioual Convention may properly be extended, and if so, 
on what conditions. On the first question, the report 
points out, upwards of 42 per cent. of the specifications 
accepted in the first week of June from 1877 to 1899 were 
anticipated, either in whole or in part. The committee 
are of opinion that the grant of invalid patents is a serious 
evil, апа that, in addition to the existing enquiries, an 
examination ought to be made in the Patent Office into 
the question whether any invention claimed in & deposited 
specification has been claimed or described in any, and 
what, specifications of letters patent granted in the United 
Kingdom dated less than 50 years previous to the date of 
the application. This enquiry should not, however, be 
extended to provisional specifications which have been 
published but not followed by a complete specification, and 
thé committee think that, consequent upon the limitations 
of this enquiry, an enactment should be passed to the 
effect that the publication of an invention in specifications 
of letters patent granted in the United Kingdom dated 50 
years or more previous to the date of the application, or in 
а provisional specification of any date of the kind before 
mentioned, should not of itself be deemed an anticipation 
of the invention. As to the second question, in regard to 
Section 22 of the Act of 1883, the committee recommend 
its repeal and the substitution for it of an enactment 
embodying, amongst others, the following proposals: That 
the right of applying be confined, as at present, to a person 
interested ; that the jurisdiction be transferred to the High 
Court ; that the jurisdiction shall apply to all letters patent, 
whether granted before or after the passing of the proposed 
enactment; and that the Court have power to make an 
order conferring a license on the applicant upon such terms 
as to the duration of the license, the amount of royalties, 
security for payment and otherwise as the Court, having 
regard to the nature of the invention and the circumatances 
of the case, shall deem just. Replying to the third question, 
the committee think the seven months’ priority allowed may 
reasonably be extended to a year, subject to the conditions 
that foreigners who apply shall file a complete specification, 
that upon acceptance, or at the end of the 12 months, the 
specification shall be published by the Patent Office, and 
that the extension of time be met by a corresponding 
concession in favour of British inventors abroad. In a 
note to the report, the chairman regrets the omission of 
the enquiry whether an invention claimed is obviously old. 
He thinks that the enquiry, if made in conjunction with 
that into anticipation by previous specifications, would add 
very little to the trouble of the examiner, and he fears 
that the omission of this enquiry may let through some of 
the patents which it is expedient to check. 


The Electrolysis Question.—The only opposition 
to the Sheffield Corporation’s Bill before the House of 
Lords Committee, presided over by Lord Newton, was 
offered by the Sheffield United Gas Company to the 
proposal for electric tramway extensions. The question 
raised was as to making provision in excess of the present 
protection given to gas companies against the possible 
effect of the electrolytic action of electricity escaping from 
tramway mains. This is the proviso which the gas 


company desired to have inserted in the Bill: “Provided 
that, notwithstanding anything contained in the said Acts 
or this Act, if it be proved that any injury, or damage to 
any mains, plpes, or apparatus of the Sheffield United 
Gaslight Company shall bave resulted from fusion or 
electrolytic action caused by any currents generated or 
used for the purpose of electric traction or any of the 
tramways for the time being belonging to the Corporation, 
nothing in the said Acts or this Act shall relieve tbe 
Corporation from any liability to make compensation for 
such injury or damage which would have existed but for 
the passing of the said Acts and this Act.” The promoters 
of the Bill objected to this special clause being inserted, 
contending that the general regulations of the Board of 
Trade were sufficient to protect the petitioners, and that 
80 long as the Corporation carried out the Board's regula- 
tions, they were entitled to the ваше protection as other 
local authorities who worked tramways by electric power. 
If these regulations were not sufficient, it was for the 
Board of Trade to amend them. The electrical engineer 
of the Sheffield Corporation tramways, Mr. A. L. Fell, 
gave evidence on behalf of the promoters to the effect that 
every proper precaution against electrolytic action had 
been taken in the construction of the tramways. For 
instance, the rails were laid in a solid bed of concrete and 
were plastered up with Portland cement and sand on each 
side, «o that they were practically insulated from the general 
body of the earth. Again, every joint was bonded, and the 
tracks themselves were cross-bonded. The records showed 
that the amount of current passing back to the power 
station otherwise than by the raila was very small. In 
Mr. Fell's opinion the insertion of such s proviso as was 
proposed by the gas company would cause endless litiga- 
tion. Mr. Horace F. Parshall also gave evidence. He 
had had American experience, and in the United States 
there were no regulations like those of the Board of Trade 
in this country. A tramway company was allowed to 
adopt any system of traction they wished, and if the 
company did damage they had to fight it out in the law 
courts. He had examined the Dublin Tramway Company's 


system particularly, and he found no deterioration in the 


rails through electrolysis, and there was no talk of 
electrolysis in any of the numerous installations with 
which he was connected. In his opinion the Board of 
Trade regulations afforded all the protection that was 
necessary to the owners of gas and water pipes. Mr. 
Robert Hammond agreed that, particularly in Sheffield, 
even though the pipes were situate in ashy and damp 
ground, the Board of Tiade regulations furnished sufficient 
protection. If electric tramways were properly con- 
structed, there was no risk whatever of electrolytic action. 
Among the witnesses called on behalf of the petitioners 
were Prof. J. Perry and Prof. W. E. Ayrton, both of 
whom agreed that there was serious danger of electrolytic 
action to pipes laid near electric tramway lines. The 
former stated that under Board of Trade rules 5 per 
cent. of leakage might take place, but a single ampere of 
current continuing for one week, to leave metal and enter 
soll of a certain kind, would remove a cubio inch of iron 
or two cubic inches of lead. Prof. Ayrton referred to the 
London County Council plans of electric traction, stating 
that tbe return conductor has to be as wholly insulated as 
the going conductor, which would afford an absolute 
safeguard to the pipes in the roads through which the 
tramways would be laid. He was inclined to think that 
the Board of Trade rules were drawn up under a miscon- 
ception, for whatever was the difference of potentials, 
electrolysis would take place. The Committee finally 
decided to allow the Bill to proceed, subject to the 
addition of the clause proposed by the gas company. 
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THE DIESEL OIL-ENGINE. 


On Monday last, we, in common with a large number of 
other engineers, had the privilege of inspecting at the 
works of Messrs. Scott and Hodgson the first Diesel engine 
which has been made in England. This firm, who have 
thoir works at Guide Bridge, near Manchester, have taken 
up the manufacture of the Diesel engine in this country, 
and their first production is remarkable for several improve- 
ments over types of the engine made under the inventors’ 
direction abroad. As, however, this first engine had only 
been completed some 10 days when we saw it, there has 
been no time to conduct full tests of efficiency. The indicator 
cards, however, show that it is fulfilling in every way the 
conditions which should result in excellent economy. 

Although the general principle of the oil-engine invented 
by Mr. Rudolph Diesel, of Munich, has been often published 
before, we propose to give a brief résumé of the same in 
describing the new engine which the owners of the English 
patents have constructed. From the first i& has been 
recognised by all experts in engine design that the 
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above conditions, the inventor has had his engines con- 
structed on the Otto cycle, giving only one working stroke 
for every two revolutions. The engine we saw on Monday, 
and which we illustrate below, however, was so designed 
that a charge of oil is burned at every forward stroke 
of the piston. In this engine the working cylinder is 
7Zin, diameter, and the stroke is 10Zin. Beyond the 
cylinder in which the work is done is a second cylinder, 
which acts as an air-pump to flush the burnt charge out 
into the exhaust. At the side will also be seen another 
small air-pump, which provides the supply of air 
at 6001). pressure for injecting the air into the 
main cylinder. The cycle is then as follows: At the 
beginning of the backward stroke of the main piston the 
cylinder is full of air, which is compressed into the very 
small clearance at the back of the cylinder. The pressure 
rises to about 420]b, with a corresponding large 
rise of temperature, owing to the fact that the cylinder 
walls are unable to take up much heat in the short time 
during which the compression takes place. Air from a 
reservoir tube, at 600lb. pressure, is then used to Inject а 
fine spray of oil into this heated charge of air. Complete 


FIG, 1.—View of the Diesel Ingine at the Works of Messrs. Scott and Hodgson. 


principles of the Diesel engine are sound, and the slow 
progress made by the engine commercially has been due 
to mechanical defects in the construction of the engine. 
Briefly, the cycle of events laid down by the inventor ar 
requisite for a pre heat-engine are as follows: The rapid 
compression of the working charge of air in the main 
cylinder to a point at which the temperature of the charge 
exceeds that at which the combustible used will be spon- 
taneously ignited. This combustible, which in the present 
case is crude petroleum oil, is then injected in a fine spray 
into the heated compressed charge of air, and it burns 
without shock. In consequence of the above conditions, 
the combustion is absolutely complete. Another point is 
that the expansion takes place over a very large range, as 
the volume of the compressed charge of air is only some 
b per cent. of the total volume of the cylinder at the end 
of the working stroke. The temperature range of engine 
is much greater in consequence than that of any otber 
known engine, and the Carnot efficiency of tbe Diesel 
engine thus is higher than that cf any of its competitors. 
The exhaust temperature is extremely low for an oil. 
engine, as it is not too warm to hold one's hand on. 
Coming, now, to the actual engines for realising the 


combustion takes place, and the charge expands, as shown 
in the indicator diagram (Fig. 2). As the piston completes 
its forward stroke, the exhaust valve, which is situated at 
the back of the cylinder, opens, and from the diagram it is 
gathered that this takes place while there is still some 
30lb. pressure in the cylinder. Fig. 3 is ап enlarged 
diagram taken of the exhausting period. At the extreme 
end of the forward stroke the piston uncovers ports in con- 
nection with another air reservoir in the engine bed-plate, 
which contains air at about Alb. above atmospheric pressure. 
This causes a flush of clean air to sweep out the cylinder 
into the exhaust before the exhaust port is closed and a 
second compression begins. The first duty of this pump 
is to keep the flushing air reservoir charged with air, but 
it also acts a pressure pump to supply air to the smaller air- 
pump. At the end of each forward stroke the pressure in 
the pump rises to about 401Ь., and at this instant the 
small pump takes in a charge of this compressed air. The 
small pump has a ciameter of only 31in., and ite diagram 
18 shown in Fig. 4 The compressed air goes under ordinary 
conditions into one of the three vertical reservoir tubes 
seen in Fig. 1. The other two tubes are also charged by 
the same pump, and are kept charged ready for carding up 
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ue from rest. The ро of the engine is 
by varying the quantity of oil admitted. This is 
done by varying the.time during which the valve in the oil 
supply pipe is opened. 

e general arrangement of the engine at Guide Bridge 
is shown in Fig, 1. The small tube in the front of the two 
larger tubee is alone connected to the air-pump under 
ке йы conditions. Before the engine is stopped, how- 
ever, the valves are open to the larger cylinders, so that the 


зоо 
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pressure in them is raised rather more 600lb. In 
starting the engine, it is moved round by hand until it is 
just past the dead centre, with the piston at the back end 


working | 
first few strokes the compression on the back stroke is 
relieved. As the engine gets up considerable speed 


va req 
however, that the ease of s 
air pressure being maintained 


tarting entirely depends in the 
in the tubes which act as 


Fie. 4.—Diagram from the Air Pump Cylinder, 


reservoirs. This is largely a question of the valves 
employed. The engineers at Guide Bridge informed 
us that they had surmounted the mechanical difficulties, 
and that the storage cylinders would hold up sufficient 
pressure to start the engine for six weeks. 

Another point of interest in the engine ia that it does 
not require a refined oll The two tanks seen in Fig, 1 
contain respectively a raw Tegernsee oil and a refined oil. 
While relative experiments as to the work obtained by 


these. two oils had not been completed when we saw the 
engine, it had 5 that the low-grade oil gave no 
trouble whatever. used for breaking up 
the oil into very small таве when introducing it. into 
the heated charge of compressed air consists of holes in 
metal plates, through which the oll is forced by the com- 
р air from the reservoir. The holes in the one plate 
are not opposite those in the next, and the course 
results in а very fine pulverisation of the oil. ese holes 
сап be made as much as Pin. in diameter, and, as might 
be expected from this, no clogging whatever takes place. 
Again, the facility for using a crude. petroleum, is, from 
a monetary point of view, a greater advantage of the 
than even its increased efficiency, as com with 
other t It is also found that the quantity of the 
erude oll required is practically the same as that taken 
when the oll has been refined. Ав regards the combustion, 
we were able to tell from the exhaust that this was carried 
out completely, as there was no smell whatever of petroleum 
and no staining of a handkerchief held directly in the 
e—in fact, when this was first run the 
exhaust delivered directly into the workshop without 
causing any inconvenience whatever to the workmen. 
There was a alight white vapour in the-exhaust, which was 
said to be due to the lubricating oil not being quite of the 
right co n. The e ran wonderfully smoothly, 
эл shock which is usually associated with gas 
and oil e 
After the inspection of the engine the company were 
taken on to Manchester by the special train which had been 
used on the way from London, and iu the course of the 
ev a dinner was given by the Diesel Engine Com- 
y, ted, at the Albion Hotel The menu of the 
ш ae a revelation y what ше caterers 
ean do, an ements of the speeches were a pleasing 
exception to usual Pu Mr. Henry Норавом, a partner of 
the of Mesars. Scott and Н D, was in the ehair, and 
proposed the usual loyal toast, which was theonly toast of the 
evening. After this had been honoured, Mr, Hodgson proceeded 
to give a brief résumé of the steps which the firm taken 
in developing and improving the Diesel engine. The first 
engine working on the Diesel principle, and giving a 
working stroke for every revolution of the engine, 
been made by them, and ins by the company that 
day. It was aiso the first horizontal engine, but they were 
making the next ones of a vertical type for certain 
mechanical reasons. The heat efficlency obtained already 
exceeded 37 per cent., and it was quite possible that with 
an increase in dimensions they would reach as much as 
40 per cent. It would be seen from the illustrated 
diagrams that oil was steadily burnt during the first 
10 or 12 per cent. of the stroke, and that without 
explosion. In consequence of this the engine гап more 
like а steam-engine than а gasengine. As eommercial 
men, they were ly interested in the consideration of 
how far this oil-engine would be able to replace other prime 
movers. In consequence of its consuming only about half 
the oil required by the. ordinary types of oil-engines, and 
also because it could work with a low-grade oil, it would 
easily replace its rivals in that direction. It had been 
estimated in Germany that with oil at 44d. per gallon it 
was more economical than a 5 using coal at 
165. 6d. per ton. While coal was much cheaper in this 
country, the same V to oll, and with crude petroleum 
at 141. per gallon the Diesel engine would be able to 
compete commercially with steam-engines for drivin 
works. There were many other fields, such as marine work 
and automobiles, in which the engine should have a large 
field of service. . | 
Prof. W. C. UNWIN, at the request of the chairman, then 
gave a brief résumé of the various opportunities he had 
had of inspecting engines of the Diesel type on the Conti- 
nent. When the book written by Mr. Diesel was issued 
several years ago, he at once recognised that the author was 
working on tbe right lines, and be had been pleased to see at 
Augsburg from time to time the success which had been 
obtained. In tbe ordinary oil-engine they had to contend 
with what he might call the temper of the engine—for 
instance, the engine often refased to start. Ап overload 
would stop the engine exceedingly quickly, and often the 
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engines refused to work without apparent cause. The 
clogging of the various parts was another point of difficulty. 
When making an inspection, at the request of Mr. Oppen- 
heimer, at Ausburg he was struck with the ease with which 
the Diesel engine was started, and with its capabilities of 
dealing with overload. The most remarkable feature from 
an economical point of view was that the efficiency was so 
good at light load. The consumption of oi] per indicated 
borse-power showed a most remarkable state of things. 
From some experiments carried out by Prof. Schröter it 
was seen that with the engine he experimented with the 
consumption of oil per indicated horse-power bour at normal 
full load was 0:552!b. At three-quarter load this figure 
was reduced to 0:348lb. and at half load to 0:33lb. It 
must be remembered that in the majority of cases engines 
were not worked at their full load, and hence the economy 
with light loads was a most important factor in estimating 
the performance of the engine. The Diesel engine was 
certainly the most efficient engine at the present day, and 
he saw no reason why it should not be manufactured for 
large outputs. | 

An informal discussion followed, in which the question 
of tbe complication of the engine was referred to. It 
certainly bas more working parts than an ordinary oil- 
engine, but the construction may be simplified in the 
future. It was pointed out by Mr. Hodgson that the 
novelty of the engine was rather apt to give an idea of 
complication, but that tbe engine had been worked by 
uaskilled labour for & considerable number of years on 
the Continent. О 

The proceedings terminated with & vote of thanks to the 
directors of the Diesel Engine Company for their hospitality. 
We understand that this first engine is to be exhibited at 
Glasgow, and that several more engines are now nearing 
completion in the shop. As regards the financial status of 
the company, we learn that its nominal capital is £500,000. 
Of this £40,000 has been issued in preference shares, of 
whieh £30,000 has been paid up. Of the remaining shares, 
£320,000 worth of ordinary stock has been issued, we 

resume, as puréhase money, which seems to us to be a 

бату amount in comparison with the £40,000 provided 
for working capital. | | 


WESTINGHOUSE ** O.D." TRANSFORMERS. 


The illustrations accompanying this article show some 
of the peculiarities of construction of a new Westinghouse 
transformer recently placed on the market. It is classified 
among the other well known and widely-adopted types of 
the same make under the name “O.D. transformer.” The 
design of the transformer is based upon the results of over 


15 years’ experience in the manufacture of transformers, | 


and it is claimed that all other transformers are excelled 
by it as far as all-round electrical efficiency and general 
mechanical design are concerned. The general principles 
of construction of the well-proved Westinghouse transformer 
have been retained in the “O.D.” type, so that the 
introduction of the new type cannot be said to be of the 
nature of the many strange types which have appeared from 
time to time during the past few years, and which have 
achieved no success in actual practice. The transformer 
under notice can, therefore, hardly be termed a novelty ; it 
is really a perfected form of a type which has during many 
years held the best of records. 

The new transformer has been designed to secure the 
best all-round results. No one characteristic has been 
over-developed at the expense of any other: at tha same 
time the most important features of transformer perform- 
ance were ever kept in mind, and the outcome has been 
a transformer which embodies such points as highest 
efficiency under both all-day and full loads; the best of 
regulation with either arc or incandescent lamps or motors 
or other inductive loads ; highest insulation resistance both 
“шн normal pressures and disruptive discharges ; sim- 
plicity of construction ; and permanence and reliability of 
the materials used in construction. The O. D.“ trans- 
former is of the oil-immersed type. The oil is not used, 
strictly speaking, as an indispensable part of the insulation 


of the transformer. Experience has shown that oil is not 
only most valuable on account of its insulating properties, 
but that it is one of the best cooliug mediums, that it 
preserves and increases the life of the coil insulating 
materials, and that it adds to the power of the transformer 
for resisting lightning discharges. Ав а matter of fact, 
many of these transformers are in use without oil, 
especially in the case of smaller sizes, and they are 
designed to be reliable whether used as oil or dry trans- 
formers. However, it may be said that the makers prefer 
the use of oil wherever possible, In view of the fact that 
these transformers are designed for dry work, it should be 
mentioned that every transformer before being sent from 
the works is tested in the dry state. All sizes of trans- 
former are submitted to the following tests, in every case 


FIG. 1. - Westipgh: use O.D. Transformer, showivg external appearance 
of larger sizes. 


the transformers being without oil: (a) а continuous run 
of several hours at overload under normal pressures ; (5) a 
eontinuous run at three times the normal voltage at no load ; 
(c) &n Insulation test of 8,000 volts between primary and 
secondary ; (d) an insulation test of 6,000 volts between 
poda and fron соге; (e) an insulation test of 4,000 volts 

etween secondary and iron core. The iron losses and the 
transforming ratios of each transformer are also accurately 
measured. 

The practice of winding each transformer for two primary 
aud two secondary voltages was first introduced on the 
original Westinghouse transformers, and has proved to be 
so useful that other makers have very generally adopted 
it. The “O.D.” transformer windings are arranged for 
two primary voltages and three secondary voltages. At 
the present time, when the voltages of lighting circuits are 
being raised aud changed ao frequently, and when alternate- 
eurrent motors are coming to the fore, theadvantages to be 
secured by this arrangement of several pressures will be at 
once perceived. The pressures adopted for the standard 
Bizes aro: In all sizes, primary pressures of 1,050 апа 
2,100 volts; in sizes up to 3 kw. capacity, secondary 
pressures of 52 6, 105, and 210 volte. Larger sized trans- 
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formers may have these secondary pressures, or three 
pressures twice as much respectively. Sizes ranging from 
41 kw. capacity up to 50 kw. capacity are stocked. The 
smallest size is about 7 bin. square by 15ір. high (outside 
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FIG. 2.— Westinghouse О.П. Transformer, showing general arrangement 
of parts (small sizes). 


dimensions), and has а gross weight of 761b. The 50-kw. 
sizo is about 22in. by 27in. by 44in. high, with a gross 
weight of 1, 800lb. | 

he transformer coils are wound separately, are all 
similar in form, and are placed on the core side by side; 
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thore is thus no straining of the coils, and the insulation 
resistance between them is of the highest value. The 
primary coils are wound in many layers, with few turns 
per layer; the difference of potential between adjacent 


turns is thereby reduced to a small value. The secondary 

coils are wound, of a square section conductor, in a manner 
which avoids the usual crossing of the wires at the end of 
each layer. By using square wire the section of conductor 
available in a given sized coil is 30 per cent. greater than 
it would be were round wire used. The secondary resist- 
ance is correspondingly reduced and the transformer 
efficiency increased. Ву the arrangement of fist coils, 
parallel and spread apart with the ends exposed, as 
shown, the cooling surface is very great, and forms one of 
the distinguishing features of Westinghouse transformers. 


Fic. 8.—Westinghouse O.D. Transformer, showing core, colls 
| and terminal block. i : 


With the large cooling surface thus obtained, it is not 
necessary to make any parts larger or to sacrifice efficlent 
electrical design in any way for the sake of securing cool 
running, as has been done in many other types of 
transformers. ! 


big 4 — Westinghouse O. D. Transformer, showing primary and secondary colls, 


The porcelain block just under the cast-iron lid of the 
transformer carries terminals to the four primary-coil 
leads and for the eight secondary -coil leads. The 
changes in the primary windings from serles to parallel, 
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or vice versa, are quickly made by screw and link 
connection ; the secondary-coil combinations are, however, 
made by soldered connections, a soldered connection 
being most reliable for heavy current work. Just below 
the terminal block the leads from the coils are bared to 
pe the capillsrity of the insulation siphoning the oil 

the case. The outer oil-containing cases of O. D. 
transformers up to the 10 kw. alse are of cast iron ; larger. 
sized transformers are enclosed in a corrugated sheet-iron 
ease fitted with a cast-iron top and bottom. The cooling 
surface of the corrugated iron is large, and conduces to 
further cool running of the transformer. 

Although made in certain standard sizes and of certain 
standard ratios, as previously stated, the “O.D.” trans- 
formers are made Ls in forms for much higher 
pressure work and in very large capacity units. It is interest- 
ing to note that before placing these transformers on 
the market a most rigid series of tests were applied 
to them. A complete line of them was built, and each 
one carefully tested for iron and conductor losses and for 
insulation resistance. The transformers were then operated 
for a year at double the normal working pressure. At the 
end of this time a repetition of the previous tests on each 
transformer proved the permanency of the materials used 
in their construction. Practically no deterioration had 
taken in the iron of the cores, and each transformer 
was subjected to six and eight times the normal working 
pressure for several short periods of time, the transformer 
coils withstan pressures up to 20,000 volta. It will 
thus be seen that the result of the whole test was extremely 
gratifying, the factor of safety of these transformers being 
zn тое to be considerably in excess of that usually 
co 


ered necessary or expected. 
€—————  —S— 


INDUCTION EXPERIMENTS. 
BY MR. EMILE GUARINI. 


The follo experiments were made to show that it is 
possible to obtain in an induced circait а current ucing 
the same effect as а continuous eurrent. The author made 
a serles of rimente, using the connections which are 
illustrated in the various figures. In the first experiment 
he connected the external coa of two condensers to a 
small Wimshurst machine, the eter of the plates of 
which was 10in. The other coatings of the two condensers 
were connected to the terminals of the high-resistance 
winding of an induction coil, the resistance of which was 
11,000 ohms. The circuit of the induction coil, 
which had a resistance of } ohm, was connected to a 


Fru. 1. 


galvanometer, and the interrupter of the coil was discon- 
When a strong spark was made to pass between 
the balls (1 and 2), the needle of the 
deflected h а certain angle a. 
to rest. ә sparks passed in rapid succession, 


vanometer was 
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Һе galvanometer was reflected through a constant 
‘angle B, and did not return to zero except when the sparks 
ceased. Не then changed over the poles, and the deflection 
of the needle was reversed. He replaced the galvanometer 


und 


ШШ 


Fre. 2. 


by а milliampere-moter. Then when a strong spark 
pend between the balls the ampere-meter registered two 
milliamperes, after which it returned to zero. With con- 
tinuous sparks the ampere-meter only showed one milli- 
ampere, and it only returned to sero when the succession 


Гео. 4. 


Fie 3. 


of sparks ceased. Having then replaced the milliampere- 
meter by a voltmeter, this indicated for an instant 0°5 volt 
when a single s passed, and 0'3 volt when a series of 

ks was between the balls. Prof. Govi, of the 
Naples University, has remarked upon phenomena 


somewhat similar to this t in one of his publica- 
tions (“Trattato Elmentare di Titica") Between the 
extremities of the secondary wire of a Ruhmkorff 
coil the Italian fessor has made sparks to 

by means of a 


pass 
olts machine, and has obtained elec- 


13 16 


Fie. 6. „Жи. 7. 


trolysis in a voltameter. He also obtained а deflec- 
tion of the needle of a galvanometer inserted in the 
circuit when the interrupter of the coil was dis- 


t then returned | eonnected—that is say, he obtained the effects of a con- 


tinuous current. Mr. Vichet, professor at the Higher 
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Normal School of Paris, also showed experimentally, in 
1873, that the high-tension current produced by a Holtz 
or a Wimshurst machine was able to be transformed into 
а current producing analogous effects to those of a 
battery. The way in which his experiments were carried 
out is not known. As regards the theory of the subject, 
if we take coil 3 in Fig. 2, formed of several layers of 
insulated metal wire, and of which the extremities 
terminate in two small spheres (4 and Б) not far apart, 
and then in the air-space between 4 and 5 connect any 
souroe whatever of energy which would give a continuous 
eurrent (this source of energy is indicated by Fig. 6 in 
the diagram), then at the instant when the generator 


L ҮҮ Y NY «s 


Кто. 8. 
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of electricity is connected to the circuit, and when it 
is disconnected, a small spark is produced between the 
terminals 4 and Б, in spite of the fact that the ordinary 
conditions of the circuit are such that there is no potential 
difference sufficient to cause а spark to cross the air-gap in 
question. This spark seems to be a single one in conse- 
quence of the rapidity of the phenomena, but in reality it 
is composed of an exceedingly rapid succession of small 
sparks. Each of these sparks closes the circuit, which 
remains open during the time between the passing of two 


0, 44 «9 


ШИ 


Fia. 9. 


of these small sparks. In fact, the sparks play the part of 
an exceedingly rapid interrupter. Looking into this 

uestion more closely, one finds that before the source of 

ectrical energy is connected in the circuit no current is 
able to pass in it, but as each connection with the source of 
electricity is made the first small spark appears, and the 
circuit is closed. A current traverses this circuit in the mean- 
while, and there is an extra current on closing. When the 
first k extin es itself the circuit is broken, and 
there is prod an extra current due to the break. The 
same phenomena are repeated for each successive spark. 
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One knows that the extra current on closing lasts mueh 
longer, and that the E. M. F. is more feeble than the current 
which is produced on rupture, which lasts an exceedingly 
short time and has а very high E.M.F. These extra 
currents behave differently according as E is smaller or 


greater than Jp, R, L, and C being respectively the 
coefiicients of resistance, self-induction, and of the capacity 
of circuit, II R is less than, / -, the curves 7, 8, 9, and 


10 in Fig. 3 are able to represent the current which 
traverses the bobbin during the appearance of the first 
spark. The portions of the curve between 7 and 8 corre 


4 S 


Fra. 10. 


о to the variable period during which the circuit is 
osed. The portion 8 to 9 represents the more perma- 
nent condition, and the portion between 9 and 10 
the variable period during which the break takes 
place. If one considers the extreme rapidity of the 
phenomena, one is able to calculate that the steady 
state is of exceedingly short duration, and that the 
curves 7, 9, and 10 (Fig. 4) really represent the current 
corresponding to the interruption of the spark. For a 
succession of small sparks we should thus get something 
like ав shown in the diagram (Fig. Б). Supposing, now, that 
we wind а second wire on the bobbin of Fig. 2, this wire 
would be traversed by an induced alternating current of 
the wave form, which is represented in 12, Fig. 5. If R is 


greater than ы the extra current om making the 
circuit, which is а growing current, represente the inertia 


= — 2 — == a 


Fia. 11. 
to be overcome, and is transformed completely into heat, 


following the Joule effect. In this case the constant régime 
is instantly established. The diagrams shown in Figs. 3, 
4, and Б now become those of Figs. 6, 7, and 8, in which 
one sees that in the induced circuit а succession of 
very rapid currents in the one direction takes place 

It is not what one could call an even current, but it is a 
current which is able to produce the same effect as а con- 
tinuous current, much in the same way that in а goed 
cinematograph the exceedingly rapid succession of figures 
on the retina gives the effect of а continuous movement. 
This same succession of exceedingly rapid impulses of 
current in the one direction produces the effect of a con- 
tinuous current. The result is easily explained if one 
considers the diagram in Fig. 8. Опе there sees that the 
variable period when the circuit is closed and the permanent 
period disappear in the inducing circuit. The period of 
induction corresponding is necessarily suppressed, and 
there is only the period which corresponds to the breaking 
of the circuit which appears in curve 17, There only thus 
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exists one period of the induction in curve 18. Expressed 
as а law, the previous experiments may be condensed as 
follows : if one renders intermittent the inducing current 
in the circuit, and if one suppresses the extra current due 
to the closing of the circuit by transforming it into heat 
accòrding to the Joule effect, by the insertion of a very 
great resiatance, one obtains in the induced circuit a current 
producing the voltaic effect. 

Second Experiment, —By the aid of a key the author 
closed the circuit of the electric source of energy indicated 
by 21 in the diagram (Fig. 9). He introduced this key in 
the primary circuit of a Rubmkorff coil, the secondary of 
which worked an oscillator, shown by 1 and 3. The rest 
of the arrangement is much the same as shown In Fig. 1. 
In working the first coil, the needle of the galvanometer 


inserted in the thick-wire circuit of the second coil was not 
permanently deflected, but a frequent and rapid oscillation 
indicated the passage of an alternating current. The author's 
explanation of this is that in Fig. 10 coil 3 is formed, as 
in Fig. 2, of several layers of insulated metallic wire, with 
its extremities also terminating in a spark-gap (4 and 5). 
In this circuit, however, the alternator, 22, was introduced. 
This current is able to be considered as formed from 
successive alternating currents positive and negative, from 
each of which we are able to adduce the following: If for 
the first phase, during which the current is in the positive 
direction, for example, we obtain the diagram of Fig. 4 or 
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Fig. 7, according аз R is less than or greater than 


"v, then for the small sparks which succeed each 
other during these phases the diagrams will be respectively 
those in Fig. 6 or Fig. 8. For the next phase, during which 
the current is in the negative direction, we should get the 
same diagrams, but reversed. In short, for these two 
successive phases of complete periods of alternating 
current we should have the curve of Fig. 11 if R is less 


than us or Fig. 12 if R 1s more than Jib The 
outline of the curves figured represent what would happen 
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with ordinary alternating currents. The author's con- 
clusion is thet if by any arrangement whatever one 
renders intermittent the alternating current flowing in an 
inducing circuit, and if one suppresses the extra current on 
making the circuit by transforming it into heat, following 
the Joule effect by the insertion of a great resistance, one 
obtains in the induced circuit a series of impulses which 
change in direction with the changes in the principal 
current, 
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Third Experiment.—The author repeated the experi- 
ments of M. Bichat, described in the Annales de 
Physique e de Chemie, vol. vi, 1875. The primary circuit 
(Fig. 13) of the coil as receiver at the terminal marked 
24, is the current of a battery rendered intermittent 
by the vibration of the interrupter, 25. The induced 
carrent of high voltage is produced in the fine-wire circuit 
of this coil. This high-tension current is taken to the 
thin-wire circuit of a second induction coil independent 
of the first. From the low-tension winding of the second 
coll one gets a current of small voltage and of a certain 
strength. In this experiment the vibrator, 28, of the second 
coil should be screwed up hard. The author's theory of 
this occurrence is that explained higher up. Fig. 14 repre- 
sents what happens in the four conductora of these coils. 
The diagrams 29, 30, 31, and 32 of this figure represent 
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respectively the primary and secondary waves of the 
coil 23 and the primary and secondary waves of the 
coll 26. If we suppose that the interruptions produced in 
the coll 23, not by an interrupter, but by the spark which 
would pass between two small metallic spheres, then the 
curve (Fig. 3) which is used ir the diagrams (Fig. 14) would 
be replaced by the curve in Fig. 4, and Fig. 14 would then 
be replaced by Fig. 15. In this last case the diagram 
represents the redressed alternating current, and the 
variable current is as in а Giramme machine, The author 
concludes from this that if one makes the current inter- 
mittent in the primary circuit of a Rahmkorff coil by any 
arrangement whatever, and if one connects secondary to 
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encondery of -another induction coll in the primary thick-wire 
minding in this last coil, one obtains a current capable of 
produeing the.same effecta as a continuous current if the 
conditions in the secondary of this last coll are such that 


R is greater than J ín It results from this experience 


of M. Bichat that the Rahmkorff coll is reversible, and that 
the current of a battery is able to be transformed into a 
high-tension current, and this high-tension current is able 
to 'be*retransformed into a current of low voltage, and of a 
*ertain value, producing all the effects analogous to those 
= by the ‘battery serving to excite the first Ruhm- 


Fourth Expertment.—The author attached the terminals 
of a smali dynamo-dlect#ic machine for continuous 
currents (chunt- wound with a Siemens armature) to the 
‘ttick-wire primary of an induction coil, and introduced a 
galvanometer into the secondary circuit of the same. In 


— 
. 


Hd. 16. 


siia. Duis the machine 'the galvanometer vibrated rapidly, 
fine to ‘the passage of * in the secondary 
di the coil. The author's theory is that the primary of the 
‘induction collis trsverset by ‘impulses їп the same direotion 
(Tig. 17). "The current is great, but the E.M F. relatively 
low. It sets up а valuable атн field auch as is shown 


«n 27 and 38 (Fig. 17). In virtue of the fundamental law of 
magnetic induction, R- E When the current in 


the thick wire winding increases, the E.M F. which is 
induced in the secondary is negative. When the magnetic 
field of the thick-wire winding—that is to say, when d N 
"becomes megative—the E M F. induced in the secondary 
is positive, and the current changes sign. The author 
concludes that df one sends in the primary of the induction 
coll impnises.of current of the same sense as exist usually 
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Fra. 17. 


in eontinueus enrrenta, and if the current is large, but of 
small (the electric field being very small), it pro- 


duces ronnd itself a variable magnetic field, which generates 


in the secondary circuit an alternating current. 

„КУЗЬ Esperiment.—The terminals of the small dynamo 
experi with above are attached to the thin-wire 
winding of the induction coils, and the galvanometer is 
placed in the thick-wire winding (Fig. 18). The current 
which circulates in the circuit of the fine wire is very small, 
but the voltage is relatively high. The needle of the 

meter inserted in the secondary is deflected to the 


or the right according to the sense of the current 


tweversing the fine-wire circuit, and this vibration always 
shows a current in the opposite direction to that which 


through the indueing circuit. The author's theory 
2 the cursent travensing the fine-wire cireuit, while 


Theory 
current in the same direction pass 
of an induction coil sets up round itself a magnetic field 
and an electric field. 
the current strength, 
the voltage. The magnetic field increasing or decreasing 
induces in the seeondary an alternating current. The 
electric field induces in the secondary a current capable .of 
producing the same effects as a continuous current. The 
current traversing the secondary is the result of these two 
fields, Finally, first, in the case of a current of very great 
strength and small voltage in the secondary, one has an 
alternating current; second, in the case of a current of 
small amount, but of great voltage, one has in the secondary 
а current.capable of producing the same effects as a con- 


extremely small, but of rdlativdly high voltage, induees 
round it an intense «electric field, but the magnetic field 
is negligible. The variable electric field only results 


in variations in the E M.F, which from a zero value 
-mounts up to the maximum value (a), afterwards 
falling back again to zero, as shown in Fig. 19. In 
the induced circuit E M F. is produced in the contrary 
direction, witich increases and decreases in the same way 
as the inducing current. 
X A«X' A’, etc. The authors conclusion is that if one 
sende through the primary of the induction coil impulses 
of current of the same sense, and if the currant is very 
small but of relatively high intensity, the 
is negligible, and it generates round itself an electric field 
which is variable and produces in the second cirenit а 
eurrent capable of produeing the same effects as a con- 
tinuous current. This current is in the opposite direction 
to the primary current. 


In other words, X B-X' B, 


metic field 
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—The author states that a variahle 
through.the primany 
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tinuous current. In conclusion, the author states that the 
currents, which we call contiquous, but which in his opinion 
should better be called variable currents in one direction, 
are able in predetermined circumstances to have the same 
advantages of transformation as 5 currents. For 
instance, they can be transformed from high voltage to 
low voltage in suatic transformers instead of in rotating 
transformers. | 

We are indebted to Mr. E Guarini for the above par- 
ticulars of his interesting researches, but should have been 
pleased to have some idea from him as to the efficiency of 
the suggested means of transforming continuous currents 
by static transformers. The effect seems to us to be largely 
due to the wasting of а considerable portion of the ener 


‘transformed into heat, which ;would make the prosess only 


of scientific interest. " 
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DIRECT-CURRENT GENERATORS.* 
Bx SIDNEY Н. SHORT, 


Some months ago I received through Dr. Hopkinson 
our kind invitation to read a paper before this society. 
e letter expressed a desire that the paper be of a 
character to induce discussion by the members present. 
I have therefore selected the subject “ Direct-Current 
Generators." with the view to considering the 
feasibility of more nearly standardising this s of 
electrical machinery. I not consume much time with 
the paper itself, but will take p in the discussion to 
follow. You will pardon me if I call to mind some well- 
known facts with reference to the construction and opera- 
tion of dynamo-electric macbines, which I find it necessary 
to do in order that I may indicate the changes which are 
taking place in the design of. these machines, and to fore- 
shadow the probable modifications which will produce better 
results in the future. We are all familiar with the original 
types, the first of which were made just 50 years ago. The 
5 designers produced dynamos which differed widely 
the arrangement of their several parts as well as in the 
eonstruction of the armatures and feld magnets. Clark, who 
was the first to put into execution Faraday's great discovery 
of induction, used permanent magnets for the field, and 
an armature core provided with projections, each projection 
being wound with а coll of insulated wire, the ends of 
which were connected to commutator bars in the usual 
way. Gramme, on the other hand, used a ring of soft iron 
wire for an armature core, the coils of insulated wire being 
wound spirally around thé section of the ring with branches 
at intervals leading to the commutator. This form is 
known as the Gramme ring, and for many years was a 
favourite with generator designers, but is fast going out 
of une. Early in the history of dynamo construction, 
Siemens devised the well-known drum winding, the coils 
of insulated wire being wound lengthwise and over the 
ends of a cylindrical armature core, with their terminals 
joined to the commutator strips. This winding in an 
improved form is now coming into general use, and 
promises to be the final one. of the earlier machines 
were bipolar, with their armatures revolving at a high 
rate of speed between the two poles of a single U-shaped 
magnet. They were mostly belt-driven, especially in 
America, and to some extent in this country, but here the 
direct-driven high-speed generator made its first appear- 
ance in commercial form owing to the splendid engines 
available. 

When the commercial value of the dynamo became 
apparent as а source of power for electric lighting, for 
opersting motors, and for the many uses to which large 
electric currents are put, there sprang up а demand for 
machines of larger and larger capacity. The two-pole 
machines were increased in capacity пал] a limit of dis- 
tortion was reached, where it was found impractical to 
further augment their dimensions. The next step, there- 
fore, was the adoption of the multipolar type. In these 
machines there are two or more magnetic circuits formed 
in the same core by arranging two or more paire of 
field magnets around the periphery of the armature. You 
are familiar with the advantages of this type of machine. 
A four-pole machine containing the same quantity of astive 
material as two bipolar dynamos will have their combined 
output at half their speed. The ease with which these 
machines can be ventilated, owing to the large internal 
diameter of the armature, makes them run much cooler 
than the bipolar type. The arrangement of a number of 
seta of brushes around the periphery of the commutator 
permita the use of very short bars rendering the mechanical 
construction most perfect. As direct-driven slow-speed 
generators having many poles are usually specified for our 
modern power stations, you will be interested in the details 
of their cons'ruction. The magnet frame is a ring of large 
diameter usually with a rectangular section, having two feet 
or brackets cast integral with it, to support it in a vertical 
plane upon a masonry foundation. The width of the face 
and the cross-section of this frame do not differ very 
greatly in machines of different speeds and capacities, 
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except for the very small ones, but the diameter depends 
on the capacity and number of poles : Some makers prefer 
to cast this frame in iron, others in steel; each have their 
advantages and disadvantages. Оп the whole, I prefer 
the cast-iron frame, because, while it is nearly twice 
as heavy as the steel one, it is more rigid and costs 
less. However, when very large machines are required 
to be shipped to great distances, it is necessary to 
use the steel castings, because of the smaller weight. 
The frame is always divided into two half rings, with 
finished joints, where they are bolted together. This 
division is usually on the horizontal plane, but one or two 
makers divide the ring vertically. On the inner periphery 
of the magnet frame at intervals are fastened an even 
number of pole-pieces, projecting radially towards the 
centre. These pole-pieces are always made of good soft 
steel, sometimes rectangular in section and sometimes 
round. The area of the cross-section is about equal to 
that of a cast-iron yoke, but considerably greater than that 
of a steel yoke. The radial length of these poles, which 
does not vary greatly with the capacity of the machine, is 
from 12in. to 15in. When the frame is made of cast iron, 
these pole-pieces are composed of steel plates riveted 
together to make a nearly square section, and cast into 
the ring in the proper positions. If the frame is made of 
cast ateel this method of attaching. the poles cannot be 
advantageously used, but they must be bolted to finished 
surfaces, prepared for them, on the inner surface of the 
magnet ring, which is a much more expensive process. I 
must not neglect to explain, however, that when the pole- 
pieces are bolted to the steel frame they may be cast in 
steel, with a round section, and provided with a suitable 


pole-shoe to fit the armature face, while with tbe laminated 


ole the shoe must be fitted to its inner end. On the whole, 

owever, the laminated pole cast in the frame is cheapest, 
and lends itself to ease of manufacture. The pole-pieces 
are provided with spools, upon which are wound the 
magnet coils. These coils are connected in series, and the 
exciting current traversing them produces alternate positive 
and negative poles at their free ends. | 

This completes the essential parts of the — 
portion or field magnet of a multipolar generator. e 
will next turn our attention to the construction of the 
armature, with its commutator, which we will find more 
intricate. The engine shaft carries, besides ite flywheel, a 
massive cast-iron. armature hub, keyed to it securely. This 
hub is provided at its periphery with a flange bolted to 
the flywheel, thus relieving the shaft and keys from the 
torsional strain due to the 5 of energy between 
them. The armature hub is provided with a number of 
radiating arms, the ends of which are dovetailed parallel 
with the shaft for a length equal to the width of the pole- 
pleces. Into these dovetailed grooves are fitted the key 
pleces formed on the inner edges of the armature lamina- 
tions. The laminations which form the magnetic portion 
of the armature ring are made from thin sheet steel of the 
softest quality. 'They are in the form of segments of a 
circle with notches in the outer edges. These segments are 
built on to the ende of the spokes of the armature hub, 
lapping joints, until a complete rim or core is formed 
equal to the width of the pole-faces. Occasional radial 
ducts are left so that the air may circulate freely through 
the core to carry away the heat produced by hysteresis 
and eddy currents. This mass of thin sheet segments 
are clamped firmly between two end rings of cast iron, 
held together by bolts passing between them just inside 
the lamination. The notches in the edges of the sheets 
register perfectly, so that slots are formed aeross the 
face of the armature to receive the armature windings. 
Ап extension of the armature hub carries the commutator 
support, which is much like an ordinary spoked pulley. At 
each end of its face clamping rings are provided to secure 
the commutator bars, These atrips are hard-drawn copper of 
the best quality, and should have a width at the face of the 
commutator of at least tin. The mica which separates them 
should never exceed ~,'n, and must be of a very soft 
quality, so that it will wear more easily than the copper. The 
bara are bevelled or notched at the ends to receive the 
mica insulating and clamping rings, which secure them to 
the face of the hub.. The commutator is always smaller 
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in diameter than the armature core. Iu fact, it must not 
have а peripheral speed of more than 2,500ft. or 2,600ft. 
per minate. With higher-surface speeds it is difficult to 
prevent sparking. То each bar at the end nearest to the 
armature core is riveted and soldered a copper strip, pro- 
jecting radially to the same diameter as the armature core, 
where it connects with the ends of the armature coils. 
The armature coils are simple in construction. Ribbon 
copper, usually jin. by jin, is eut into pieces long 
enough to e a complete coil. This strip is bent on 
edge in the middle, g the two halves parallel with 
each other and ahout jin. apart; it is then bent flatwise 
around a former into a reetan coll, with V-shaped 
ends, joining the two parallel sides, the angle of the V at 
one end being formed by the terminals of the coil, which 
are afte soldered to the commutator leads. The coils 
are carefully taped with combination insulation made from 
per, mica, and linen webbing. They are saturated with 
sulating compound and beked before being placed in the 
armature slots. The coils span a segment of the periphery 
of the armature core equal to or slightly less than the piteh 
of one pole, one of the parallel sides being fitted into the 
bottom of a alot, while the other side occupies the top of 
another alot ; two and sometimes more of these coils are 
placed side by side in the same slot, but it is not best to 
multiply the number. These coils overlap each other, making 
a closed circuit spiral winding around the face of the arma- 
ture with each turn connected to a commutator bar. 
After the winding is completed, the coils are held in place 
by banding wires at intervals across the face of the core. 
The windings are connected to balancing rings placed con- 
venlently between the armature core and commutator, each 
connecting at points of equal potential, ensuring 
orm pressure between all the units making up the 
multipolar machine. It only remains to provide a support 
for the brushes which collect the current from the face of 
the commutator. Four brackets are bolted to the end of 
the frame, and in these the brush rocker rotates through a 
Hmited angle. This rocker carries a brush-holder and set 
of carbon brushes for each pole-piece. They are care- 
fally insulated from the rocker and from each other, but 
all the positive brush-holders are connected to one massive 
ring, and all the negative holders to another. These 
eross-connecting rings form the terminals of the generator 
from which the leads pass to the working circuit. | 
The mechanical construction of direct-current generators 
has, as you can see, been very well developed, and there 
remain apparently very few improvements to be made in 
it. We will, therefore, have to look in other directions for 
changes which will improve their operation and diminish 
the cost of their manufacture. Until recently multipolar 
generators were constructed with а limited number of poles, 
and to accommodate them to the various speeds and 
increasing capacities required their proportions were dis- 
torted, as in the bipolar machines, with the unfortunate 
consequences always attendant on poor design. Recent 
machines are being built with ап increasing number of 
poles, and generators of 1,000 kw. with 14 poles, 1,600 kw. 
with 16, and 5,000 kw. with 24, are in successtul operation 
with g from 75 revolutions per minute for the 
aize to 90 revolutions for the er. It is apparent 
that modern design is tending to а greater number of 
magnets in the direct-current generator, and it is interest- 
ing to see that, on the other hand, the modern alternating- 
current machine is being made with fewer and fewer poles. 
The frequency in modern direct-current generators is about 
18 cyles р second, while in alternators for power trans- 
mission the frequency is as low as 25 cycles per second. 
Even in the mechanical construction and general appear- 
ance these two classes of machines are approaching each 
other with this difference, that for the direct-current the 
armature must revolve to carry on the process of com- 
mutation, while in the alternator the field magnets are 
made to revolve. How far are these changes in 
design to be carried, and what are the causes acting 
to bring them about! Experlence has taught us 
that there are certain mechanical, electrical, and 
magnetic values, which, when strictly adhered to in 
the design of direct-current generatore, produce the best 
working results. We will apply the best average working 
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values to а unit dynamo with one pair of poles, and for 

ter capacities add two or more of these units together 
[n the form of multipolar machines to determine the best 
relation between speeds and capacities. The capacities of 
these machines thus made from unit dynamos be fixed, 
depending on the capacity of the unit and the number of 
these units used in its d . The speed of these machines 
e 5 Ет мы ты in the unit d = 0 

0 сө ues depen upon speed. ve 

taken for the unit dynamo a surface speed of 3,300ft. per 
minute for the armature; for the commutator a peri- 
pheral speed of 2,500ft. per minute. The teeth on the 
face of the armature have a pitch of lin. The commu- 
tator bars (550. volt generator) are '577in. wide, and the 
pressure between them is 10 volts. Every inch of the 
periphery of the armature face carries at full load 
500 amperes ; 10: million tic lines through the 
magnetic circuit in this unit dynamo. e density in the 
poles at full load is fixed at 95,000 lines per square inch, 
in the air it is 80,000, while in the teeth it reaches 120,000 
lines, In the armature core the flux is reduced to 65,000 
lines per square inch. A fair average frequency for direct- 
current generators is 1,600 alternations, or 800 cycles per 
minute; therefore, this unit must ran when e into a 
bipolar machine 800 revolutions N minute and deliver 
1374 kw. The performance of machine will in every 
way be good, for the various values taken are those most 
айшык: Without making any changes in the dimen- 
slons of the parts or in the electrical and ap ae values, 
we will put two of these units together in the form of a 
multipolar generator. There will now be four poles, but 
they will have the same section and the same magnet 

ls. The armature will be doubled in circumference, 
Чы the slots and armature coils, commatator bars, brushes, 
brush-holders, and various other рагы, all be inter- 
changeable with those of the unit machine. four- 
pole machine will deliver 275 kw., and the speed will be 
400 revolutions per minute. Applying these unit dynamos 
in the coustruction of an eight-pole machine, we find that 
it runs 200 revolutions per minute and has an output of 
550 kw. А 10-pole machine will run 160 revolutions per 
пше and adici 687 ble gi . 

е acoom g table gives the s ca es, an 
general dimensions of machines up to 30 poles, and in 
all of them we have not varied from our original data 
established for the unit dynamo. 

От DyxAMO-ELEOTRIO МАСНІКЕ. 
Mechanical Data. 


Pole pitch 25in. | Induction air . 80,000 L. 
Peripheral speed arm. ..3,300ft i 22120, 000, 
Tooth space.. osa . 10 armature.. 65,000 ., 
Peripheral speed com. ...2,500ft. ii poles .... 95; - 
Thickness bar = 8770. » | yoke .-.. 35 i 
Section pole-piece... 125 aq. in. | Albernations per min. = 1,600 
„ yoke ..... ~- 150 sq. in. 
Electrical Data. 
Kilowatt capacity .....--—.—.—-.—-— == 197 
Amperes induobor .–.-. 6-а — 126 
Volte per bar . — 10 
Pressure of machine. . 550 V. 
Kilo. | Arm. dia. | Com. dia. j[Kw./100 
Poles, R. P. M.] Amps. | waton, | Feet. Feob. | revs. 
2 800 250 1374 1:3 1'0 17:2 
4 400 500 275 27 2*0 68*8 
6 | 267 750 4124 4'0 3'0 154 
8 200 1 000 550 5:8 4'0 275 
10 | 160 1 250 6874 67 5:0 430 
12 133 ] 500 825 7:9 60 619 
14 114 | 1750 962) 92 70 844 
16 100 2 000 ] 100 10:6 8:0 1,100 
18 90 2.250 1,2374 11:9 9'0 1,375 
20 | 80 2,500 1 375 132 10:0 1,720 
22 73 2,750 | 1,5124 14:6 10:9 2.070 
24 67 3000 ' 1,650 15:9 11:9 2,400 
26 61 3 250 | 17874 17:3 12:9 2.930 
28 57 3 500 1,925 18:6 13:9 3,380 
30 | 53 3750 | 2.0624 19 9 14°99 3, 820 


| i 


A study of this table reveals the fact that when we have 
established certain running values to be used in the con- 
struction of multipolar generators, we must let the speed 
of the machine depend upon the output. In making up 
this table of speeds, the unit dynamo adopted works out 
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well те up to 1,000 kw. or 1,200 kw. For the 
‘larger: es, however, it is possible to load the armature 
‘with 600-or-even 700 amperes per inch of periphery, thus 
‘lowering the number of poles, decreasing the diameter of the 
‘armature, and increasing the speed. A considerable varia- 
tion in speed for a given output may be secured by varying 
the section of the magnetic circuit of the unit dynamo and 
‘the number used; the range through whieh this change in 
‘speed can be made is, however, limited. The advantages 
‘of а standard system of design as outlined here will be 


appreciatell by manufacturers as weil as by users of elec-: 
-trical apparatus, because of the interehangeability of parts 
and the certainty of uniformly perfect operation of every 


machine regardless of capacity. In all aises of machines the 
free wed pole-pieee would be used. Pho magnet spools would 
ró 


be made after 


These «conditions, if existing, 
6066 uf manufacturing dynamos, 
‘eharyed the purchaser. 
way of accomplishing these results. The speeds and 
‘capacities Gf engines have been established by their 


makers without referenee to the best conditions for the 


suceessfu] operations of the generators -they ere to drive. 
Fer the smaller dynamos, as you will see by the table 


given above, speeds of from 300 to 800 revolutions per 
«re;permissible.and entirely proper, but when the 


laeger capacities are reached the speed must be lowered in 
ortier to obtain geod performanee, especially for traction 


qgenesators. I hope, therefore, that the builders of engines 


and the manufacturers of direct-ourrent generators will 
eo-opesate in establishing a satisfactory seale of speeds апа 
capacities fer steam dynamo seta, 


Dr1scussion: 


Mr. Marie congratulated the auther on his paper, and 
exp his approval of the propoeed reduction of s of large 
direct-eurremt generators. "There was no doubt that 250 revolu- 
done were much too high for а 1 600-h.p. dynamo. Tbis speed was 
asked for by visere | engineers, and engines had heen designed 
to give the output ; he held, however, that the economy in firad cost 
in consequence of a high speed was nob a true economy. as an 
inferior machine was the result. It was a falee idea that the 
faoter of safety of the commutator was the thing which limited the 
speed. The real point was that the peripheral » of the com. 
mutator must not exceed a certain limit, as otherwise eparking 
would ensue. Io was, in fact, impossible to satisfactorily com- 
mutate the current ab excessive speed «Unfortunately, while the 
leading mannfacturers had proved that this was ao, here still 
remained firms who, without experience in large machines, were 
ready to pndertake the manufacture of these machines to run at 
high apasa. In consequence of this, the consulting engineers oon- 
tinged to ask for high speed machines, and with the large range of 
engipeapeeds, makers were compelled- to have in stock a тет con- 
нт paa ble number of patterns. He thought that Prof. Snort’s 
suggestion as to the standardisation of the) various parte of direct- 
current dynamos was a good one. He would have been glad if the 
author could have given them more particulars of the rings for 
cross-connecting the-armabure circuit at equal potential points. 

Major P. Caréew said that he must admit that his previous 
ideas had been that increased speed affected the engines more 
than the dynamos. He then referred to the progress made in 
dynamo design sinoe the early days, when the types of machines 
‘were so constantly being changed. He thought that large 
machines would be the rule in the future, and that those respon. 
sible for the laying down of new plante should not hamper the 
undertaking by commencing with too amall units, which во 
oe had to be abandoned after the first two or three years 

working. 

Mr. E. 8. Giles eaid that from the method adopted by coneulting 
engineers when Specifying the output of dynamos, these had to be 
made considerably larger than would be expected ab first sight. 
For instance, а 1 000-kw. plant would be epecified to give its full 
outpub ab any voltage from 450 volte for lighting up to 550 volta 
for electric traction. Overloads were aleo variously specified as 
from-25 per oent. for three hours up to as much as 100 per cent. 
for any period. As a rule the specifications contained no state- 
ment as to the voltage ab which the overload was to be applied, 
and he thought that consulting engineers should make their 
в cations much more definite in this respect. He agreed tha» 
the commutator was the greatest source of trouble in the design 
of large machines. As regards the author's proposal for using 
standard poles and field winding for a number of different machines, 
he thought that there might be trouble over the bore for the 
armature, 

Pref. Short here explained that the pole-pieces were always 
made quite fiat, and were afterwards bored out in position to 
guit the radius required by the armature. 


le. The armature coils would all be alike. ' 
"Pho brushes, brush-holders, and all the connecting parta would 
the same patterns. ‘The slots in.all the 
armature laminations would have the.s&me width and depth. 
would greatly cheapen the 
therefore the prices. 
he steam-engine stande in the 
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Mr. Giles also added that the standard would be varied with a 
variation in the voltage, which would alter both the copper bars 
and. also the slots in the iron core. 

Mr. Gooper thought that consulting engineers might leave the 
overload clauses out of their specification. and fix, say, а 
maximum allowable temperature rise of 60deg. F. The engineer, 
when he had the machine delivered. could then try for his own 
satisfaction what overload it would stand. As regards the spark- 
ing of the commatator, he thought it was besb to so design the 
brush-holders that only the light blocks of carbon were moved 
in consequence of slight inequalities on the commatator surface. 
If the carbon blocks were fixed to:bhe brush-holders, the increased 
inertia made matters worse. 

Dr. E Hopkinson. the chairman, said that he should also like 
to hear from the author more ticulars of the cross-connecting 
copper rings which had been shown in the diagrams, and of the 


effects they produced in the-smooth running of the plant. There 


wasralso a question of the slot, which apparently was left in the 
centre of the poles, and he should like to hear from the author as 
to how far thie slob was useful in practice, 

Prof. @. Short, in reply, said that the d m had misled Dr. 
Hopkinson. There was now no slot left in the centre of the poles, 
as such slots had been found to be of little service in practice. 
What looked like a slot in the illustration projected on the ecreen 
was the clearance between the two halves of the pole pieces, wbich 
were clamped on to the laminated poles by means of bolte passing 
through both halves. As regards the erose-connecting rings. he fired 
noticed what was called in America the ‘' bucking” of direct-current 


generators in 1893. A 1,500. kw. machine was erected in the Chicago 


Exposition in that year, and on the first run round it broke 
алтау from the foundations. An explanation of the phenomena was 
not obtained until the machine had been secured again and sbarbed 
up slowly. Id was then seen from the pulsation of the sparking 
at the brushes that, owing to the extremely low reluctance cf the 
magnetic circuit, there was a regular surging of the magnetic field, 
which resulted in the magnetisation and demagnetisation of certain 


poles. This was only found in machines of low reluctance, and was 


enhanced by the low resistance of the armature cirouit as crosa- 
connected. The same thing occurred in rotary converters, but-ib 
was then termed bunting. Id could be prevented or minimised by 
crose connecting the armature winding аб equal potential pointe, 
An alternative was to place heavy copper bars between the pole- 
pieces. As regards the winding of the proposed standard machines, 
іо would be easy to adopt the same slote for a 220-volt winding as 
for a 410 volt. It would mean bhata single bar could be роо in each 
slot instead of two side by side. Another alternative would be to 


ase the same bare with two independent perallel-wound circuite, 


The speeds he had given were the ideal speede, bat they. of course, 
could be varied on either side of the values listed. He thanked 
them for the kind vote of thanks which they gave the paper. 

The Chairman then stated that the nex» meeting announced 
on the programme would not be held bub that on May 7 they 
would hold the last meeting of the present seesion, at which the 
officers and council for the nexo year would have to be elected. 
Id was proposed to have a council of 12 and he appealed to those 
present to send in nominations and to see that only those men 
who were prepared do work actively in the interests of the Man- 
chester branch of the Institution of Electrical Engineers were 
elected. Dr. Hopkinson added tbat an informal discussion on 
some topic of interest would be held after the formal business on 
May 7, and the meeting they adjourned. 


CO————— Qm 1 
ELECTRIC LIGHTING ENQUIRY. 


Question of Increased Pressure. 


The Board of Trade enquiry into this matter, presided over 
by Sir Courtenay Boyle, was concluded at the Westminster 
Town Hall last Friday. | 

Mr. E. Moon first addressed the Court on behalf of the 
Chelsea Electric Lighting Company. The real. matter of con- 
troversy was as to the relative efficiency of the 100-volt and the 
200-volt lamps. The evidence showed that the 200-volt lamp 
was the lamp which was generally adopted now, and the 
100-v^lt lamp was only used by exceptional consumers. So far 
from the position being as it was in 1896, when there was no 
lamp in the market which could be used for 200-volt current, 
at the present time this pressure was used wherever new installa- 
tions were put up, and in the vast majority of cases it had taken 
the place of the 100-volt supply. Then, with regard to the 
contention that the consumers were entitled to some monetary 
concession for the change because they were changing to а more 
expensive system of supply, the evidence proved nothing of the 
kind. He submitted that to lay it down as a direction to the 
arbitrator, as was contended for by the County Council, that 
the undertakers must give some kind of compensation for 
the alleged inferiority of the 200-volt lamp, would not be fair. 
He was perfectly willing to accept the risk of an open arbitra- 
tion, but he objected to having any such conditions on the 
arbitrator's discretion. He appealed to the Board of Trade to 
say whether it would not be unfair if а consumer had wired hia 
house insufficiently that he should be paid the whole cost of 
the new wiring which would be necessary with the 200-volt 


supply. With regard to the Metropolitan Company, he did 
not intend to call any evidence, The only change proposed ta 
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be made in thelt case was from 50 to 100 volta, and nobody 
could say anything against the efficiency, of. the 100-volt lamp. 

Mr. R. CunnincHam GrzN, for the borough of Paddington, 
argued that the evidence proved that there was greater economy 
with the 100-volt lampe than the 200-volt, and that being. so it 
must be to the detriment of the consumer to force him to use 
in all cases 200-vult lamps, especially as there was so much 
controversy as to whether the lamps were really trustworthy: or 
not. It might be indirectly for the benefit of the consumer 
whose installation required changing, but the proof was in the 
evidence that on the whole the consumer was not benefited; 
and, moreover, they, bad it admitted by Prof. Kennedy that 
there was no difference in the light that was obtained from the 
change to the higher pressure. In the event of the Board’ of 
Trade: deciding to withdraw the: neeessity.for tlie consumer's 
eonsent, he submitted that the consumer should not be reqnired 
to pay any of the costs of arbitration with the supplier, 
especially whore that arbitration was- forced upon him the 
action of: the insurance company. 

Mr. Dancxwerts, K.C., who appeared for the Corporation 
of London, referring to the evidence, said: Mr. Drake, Prof. 
Ayrton, and Major Cardew had'all.told them.distinotly thatthe: 
200-volt lamp was not yet procurable.of a good character, that 
with the same consumption of energy you-did not get as much 
light as from the 100-volt lamp, and that, as a matter of fact, 
the consamption of energy by. the latter was less than that of 
the 200-volt lamp. Again, short of perfectly fresh installation, 
in many cases it would be impossible to be certain you had got 
safety, and yet Mr. Balfour Browne had argued that the con- 
Sumer was to bear that cost. His contention was that the 
companies alone benefited by the Increase in pressure, and 
that benefit oonsisted of a mere saving of capital. On the 
question of insurance, the companies should certainly, under- 
take to satisfy every insurance company that had insured 
the premises where the change occurred. Moreover, the 
person who was compulsorily changed over to the higher 
pressure ought to have indemnity for the lesser efficiency of 
the lamps, and the only possible way of doing that was by 
giving him a reduction in price in the shape of a discount, say 
10 рег cent. Не was instructed by the Corporation to press 
upon the Board of Trade that in every case, if the company 
insist upon going to arbitration, they ought to pay all the costs. 

Mr. J. RosKILL, on behalf of the City: of London Hleotrie 
Lighting Company, argued with regard to the suggestion that 
the arbitration clauses of the Lands Clauses Act should be 
made applicable to the present case, that it was an unheard-of 
thing to apply an Act of Parliament which only dealt with a 
vested right in the absence of a vested right. Any disadvantage 
that the consumer might coneetvably suffer ftom inefficient 
lamps would be amply provided for by the fact that the 
arbitrator would take into consideration that, incidentally to 
the cost of the change, the question arose as to whether the 
200-volt lamp was really efficiens or not. He reminded the 
Court that the local authorities here represented did not directly 
represent the consumers in any way. Not a single argument 
by any one of their witnesses had met the contention that this 
change was right and inevitable. He submitted thas the clause 
which the president had drafted met every objection which 
could reasonably be urged against the change. 

Mr. H. J. SurrH, town olerk for the borough of Lambeth, 
said he quite agreed with what had been said by other counsel 
representing local authorities—viz., that if the change were 
authorised, it should be made on the fullest compensation to 
the consumers, and thas the consumers should be placed in 
certainly as good а position when the change had been made as 
they were when they were subject to the original voltage. 

The PazsripmsNT having expressed hie obligation to counsel 
for the way in which the enquiry had been conduoted, the 


prooeedings cl 


YORKSHIRE POWER BILLS. 


At the meeting of the Leeds Chamber of Commerce on 
Tuesday, Mr. Robert Hudson (director of the Yorkshire 
Eleerio Power Company) met the Chamber by arrangement to 
further discuss the Bill before Parliament promoted by the 
company, and explained that the Bill had already passed its 
second ing, and would oome before a committee of the 


House of Commons about the middle of April. Many of the 


local authorities throughout the area affected by the Bill had 
been afraid of one clause (Clause 40), which gave power of 
appeal to the Board of Trade against the local authorities if 
they were unreasonable in withholding their consent to the 
company coming into a district. А resolution expressing 
approval of the Bill generally was adopted. 

There was also a meeting of representatives of rural and 
urban distriot councils in the West Riding at the Hotel Metro- 
pole, Leeds, for the purpose of investigating the South York- 
shire Electric Power В Amongst the councils represented 
were Hunslet Rural, Horbury, Ardsley (East and Weat), 


Saddleworth, Selby, Ardsley, Doncaster Rural, Farsley, 
Burley-in- Wharfedale, Oley, Gomersal, R«wmarsh, B /lton-on- 
Dearne, Queensbury, Liversedge, Gildersome, Hebden Bridge, 
Saudal Magaa, Tadcaster Rural, Wath-on-Dearne, Royston, 
Thornhill, Wakefield Rural, Calverley, Ravensthorpe, Birken- 
shaw, South Crosland, Oleekheaton, Worsborouyh, Oxen- 
hope, Springhead, Silsden, and Mytholmroyd. Mr. S. V. 
Clirehugh, of Manchester, the engineer to the scheme, said 
both the companies who were seeking powers proposed to 
sell it to local authorities and other consumers at about 14d. per 
unit. "The oost of^ distribution to the loeal authority would not 
exceed ld., so that in the near future they might distribute 
electricity in the smallest village and: make a profit for them- 
selves out of it at a price not exceeding 5d. per unit. If so, they 
would certainly confer an enormous benefit on the community. 
The two competing schemes had very much in common, but they 
differed chiefly with regard to price. The Yorkshire Company 
would, he admitted, be in а position to supply the larger con- 
sumer cheaper than his own company, but if the smaller local 
authorities took their terms‘ they would, he olaimed, be: 
penalised for 20 years, because: their demands would never 
grow sufficiently during that time (so far aeithey could: homenlsy 
see) to get their prices into line with those charged under the 
South Yorkshire: scheme. Mr. Hopkins, in moving, a vote of 
thanks at the close, said it would probably be the best. thing- 
that could happen to the local authorities if both schemes were. 
sanctioned by Parliament, but of that there is little probability.. 
А special committee of the Hatifix Chamber of Commerce 
appointed fur the consideration of the Yorkshire Hleotrio 
Power ВШ and the South Yorkshire Eteetrio Power Bril have: 
reported as follows: Your committee, having ounmsideted the- 
above Bills, recommend (be council of the Ohamber te support 
netvher of them, believing that the maximum charges in eash 
Bill are too excessive, and they:do not desire to commit ther 
council to either scheme, but if the council decide to Map poss 
one of the schemes, your committee recommend the South Y urk- 
shire Bill as tending to benefit the smaller industrial concerns.” 
At the last meeting of the Mirtield District Cuuucil, the Olerk 
reported attending a further meeting called by the promoters 
of the South Yorkshire Eieotrio Power ВШ at Huddersfield: 
Various points were discussed, and the company agreed to 
amend their Dill ia certain particulars to meet with the views 
expressed by those whe support they desired to obtain, 
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FORTHCOMING EVENTS. 


Fripay, Maron 29. 

Electro Harmonio Soctety.—Smoking concert ab St. James's 
Restaurant, W. 

Nerth-Eset Ooast Institution of Eagiacers and atiders. — 
At 715 p.m., general meeting ae South Snielde, Mè. F. W. 
Jenniogs will reply to the discussion on his paper on 
„The Ventilation and Heatieg of Ships ; the discussion on 
Mr G. M. Brown's paper on Some Abtempte to Increase the 
Efficiency of Marine Boilers " and on Mr. Walter Scott's paper 
on The Commercial Organisation of Shipyards,’ will be 
reeumed ; paper on Water Tube Boilers,” by Mr. Edwin 
Griffith, Sch. | 

SATURDAY, Maron 30. 

North-Bast: Coast Institution of Bnginecra and Shipbuiltders. — 
Graduates’ Section, at 7 30 p m., general meeting at Newcastle- 
upon Tyne. Mr. A. Q Carnegie will open a discussion on 
s: Condensers —and the Re-cooling of Water for Elecoric Power 
Stations. . 

Royal Institutten.—At Э p.m., Lord Rayleigh on ‘Sound and 
Vibrations.” 

MONDAY, APRIL 1, 

Society of Eagineers.—Aod 7.30 p.m., ordinary meeting. The 
Production of Metallio Bare and Tubes under Pressure,” by 
Mr. Percy F. Nursey, раво-рсевійепо. 

Royal Institution. —General monthly meeting. 

TUESDAY, APRIL 2. 

Institution of Civil Bagineers.—Ao 8 p.m., ordinary meeting. 
Paper on ''Toe Burrator Works for the Water Supply of 
Plymouth,” by Mr. Edward Sandeman. 

WEDNESDAY, APRIL 3. 

Institution of Junior Engineers. Ас 8 p.m., ‘‘ Works Manage- 

ment,” by Mr. A. Н. Barker, Wh.Sch. (lecture V.). 
THURSDAY, APRIL 4. 

Civil and Mechanical Engineers’ Society. At 8 p.m., ordinary 
meeting. Paper on The Proportions of Cylinders for 
Maltiple-Expansion Engines,” by Mr. А. Hanssen, 

SATURDAY, APRIL 6. 

Glasgow and West of Scotland Scientific Soclety.—Goneral 

meeting. 


Westminster.—The Westminster City Council yesterday unani- 
mously elected Mr. James Wm. Bradley to the appointment of 
city engineer and surveyor, Sinoe 1895 Mr. Bradley has occupied 
the same position under the Corporation of Wolverhampton. 
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MUNICIPALITIES AS EMPLOYERS. 


А few days of east wind ought sometimes to be 
esteemed a boon and a blessing to men," in that it 
provides an adequate excuse for grumbling. It may 
not be believed, because the necessities of life lead 
to the probability of grumbling rather than praising, 
but we are altogether in favour of praise. Yet how 
can you praise actions that, upon the face of them, 
savour of injustice, or neglect to chronicle them in 
favour of some detail that affords a chance of praise ? 
Municipal employers in the “ loomp ” are fairly good, 
but there are many exceptions to the rule—exceptions 
that cause men to live & life of slavery and deceit. 
The one great fault of municipalities is that they 
pay too little and expect too much. They seem to 
have no sense of proportion, paying a man who has 
little or no responsibility as much as the man who 
has responsibility, and upon whose efforts and 
knowledge success or failure depends. Munici- 
palities, again, do not always realise the fact that 
upon the ability and experience of a man in one 
of the great spending departments depends the 
whole question of economical or expensive work. 
We do not wish to restrict our remarks altogether 
to electric light or tramway engineers, in that specific 
examples might be taken as tending to personalities. 
It is easy to see, however, that very much depends 
upon the design of a sewage scheme, for example, if 
it is to be constructed and maintained economically. 
A poor design means greater initial expenditure and 
greater cost for maintenance. Quite recently a well- 
known engineer designed a water-supply scheme, and 
reported in favour of a tender not the lowest. The 
report was based upon a careful examination of the 
working expenses, as well as the initial cost, and 
the former were much less with the apparatus 
supplied by a contractor whose tender was not 
the lowest than by the contractor whose tender 
was lowest. The council concerned, impressed 
with the outcry of not accepting the lowest 
tender, and not strong enough to act for them- 
selves, to save responsibility called in another 
eminent engineer, whose report fully:bore out that 
of their own engineer, so we suppose the contract 
will be given in accordance with the original report. 
This brings us back to the point we desire to mention. 
A municipality should, in the first place, be sure 
that it employs a competent consulting engineer, 
and when he is employed let him have a free hand, 
and give him full and complete confidence. It is 
necessary for someone to enter an emphatic protest 
against a plausible action which is gaining ground, 
the criticism by rival consultants of the plans of the 
consultant employed. The whole question is difficult, 
in that an incompetent scheme ought to be nipped 
in the bud, but when a rival merely disagrees with a 
scheme that a competent engineer has designed, he 
ought not to be heard. Great harm has been done 
and is being done by these irrepressible critics. The 
individual inembers of councils are not experts, 
and the position of a consulting engineer is not 
an envious one if his employers are brought into 
that frame of mind which makes them doubtful 
of his every action and suggestion. The only 
other point we have room to mention is the 
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disastrous policy of procrastination. An offieial, 
doing good work and giving every satisfaction is: 
largely underpaid. Naturally, he knows his work, 
and seeing a position of greater remuneration 
open, goes for it and possibly gets it. The result 
may be a total reorganisation of the department, and 
the increase of expenses double or treble what would 
have kept the experienced official. The reorganisa- 
tion, too, is frequently disastrous, duties being put 
into the hands of the wrong man, and generally an 
enormous addition of clerical work, red-tape, and 
inefficiency. Those who run may read. 


. .... 


ELECTRIC RAILWAYS, 
BY MAJOR P. CARDEW. 


The concluding lecture of this series of Cantor lectures 
was delivered by Major Cardew at the Society of Arts on 
Monday last. The first portion of the lecture was devoted 
tó the consideration of the advantages and disadvantages 
of the direct-current system and of the polyphase system. 
Tha balance of advantages was held to be in favour of the 
polyphase system. It was pointed out that in the equip- 
ment of the transformer stations on the different systems 
the three-phase system had the advantage that no moving 
machinery was required, whereas with a direct-current 
system, not only static transformers, but usually rotary 


transformers, were employed, the static transformers: 


having, of course, no moving parts, but the rotary con- 
verters have, The latter are generally used to obtain a 
direct current for the motors actuating the cars. Such 
apparatus can be made very efficient, but it requires 
skilled attention. Accumulators, too, might be used 
with the direct-current system, and by their means the 
fluctuating demand required by the motors could be 
supplied, although the machinery at the generating station 
would get a more uniform load. References were made 
to Mr. Grindle’s recent paper read before the Manchester 
branch of the Institution of Electrical Engineers. A 
direct-current system is essentially a two-wire system, 
thus having an advantage over the polyphase, which is a 
three-wire system. Then, again, with a direct current 
and the use of a battery the plant both at the 
generating station and at the sub-station would be of 
ess capacity. Further, with a direct current there is no 
idle current, while the polyphase probably has to be 
allowed а generation of 15 per cent. more than is 
wanted. In the machinery required for a constant- 
current plant the clearance ia the machines may be less. 
On the whole, as we have said, the summing up was in 
favour of а polyphase system, and especially as it requires 
a simpler plant equipment, particularly in the sub-stations, 
thus reducing initial cost and also working expenses, in 
that no attendance would be required, for instance, in the 
sub-stations. A voltage up to 5,000 could also be used, 
and as & line would be overhead, and there would be 
no trouble about bonding, the sub-stations might be further 
apart. The speed of the train would be governed by the 
periodicity, and the return energy would be greater in the 
polyphase than with the direct-current system, so that 
altogether it was more suited to full-sized railways, 

The latter part of the lecture was devoted to the con- 
sideration of a practical example. The lecturer took for bis 
example a circular railway adapted for large suburban 
traffic, connected with the maia line, some 50 miles long, 
endiog at a large town where there was also some local 
traffic. It was assumed the train should run on the 
suburban lines for 15 minutes and on the main line for 
half an hour, the express trains to stop twice on the main 
line between what m:y be termed the two termini, 
there being on the main iine a number of smaller stations 
to be served otherwise (Тап by the express trains. The 
weight of the trains was also assumed, and it was shown 
how many trains would be required for such a service, the 
power and energy that would be required, and the 
differences that would arise when а 60-mile-per-hour rate 


was adopted on the main line, with the alternative of a 
40-mi'e-per-hour rate or a 30-mile-per-hour rate оп the 
suburban lines. The conclusion was that, while a 30 mile- 
per-hour rate might be a little more economical, it w u'd 
be less popular, and that the greater popularity of faster 
trains would make the faster servies preferable. 

We can only refer thus generally to this exceedingly 
interesting lecture, because for ite full value it would be 
necessary to give the complete figures, These will be 
published in due course, The lecturer concluded with a 
rough estimate as to the cost at the present prices of mate- 
rials for a scheme such as that disclosed by the author. He 
estimated the generating stations to cost £325,000, sub- 
station £62,000, mains £160,000, line equipment £228,000— 
total £775,000. The rolling-stock, if new, would come to 
about £424,000. | 

Prof. AYRTON moved a vote of thanks to the lecturer for 
bis course of lectures upon one of the most interesting 
subjects and one of the most important at the present time 
that could come before the society. The vote was carried 
by acclamation. | 


PRACTICAL NOTES ON ELECTRIC MAINS. 
BY A MAINS ENGINEER. 
(Continued from page 878.) 


5.—House Services and Installations. 


The work of making house services always belongs to the 
mains engineer's department, but it is usually only on the 
smaller supply systems that he has also the installation work, 
On the larger systems there is an installation inspector, who 
takes over all the work beyond the meters. It would seem 
to be а better arrangement that the mains engineer should 
have the direction of the installation work on all systems, 
whatever their size, as when an installation is connected to 
the mains it becomes а part of the mains; therefore if the 
mains engineer has the direction of testing installations, he is 
in & better position to say exactly how his mains stand for 
insulation and for load. This is particularly the case with 
regard to three and five wire networks, where good balancing 


plays an important part in the general good working. 


Many chief engineers do not trouble themselves much about 
the installations which they connect to their mains beyond 
the one test for insulation to earth. They say that it is 
nothing to them what sort of work в consumer pays for so 
long аз the insulation is good. This, however, is quite а 
wrong notion for any engineer to hold, as he must or ought 
to realise that he would get more consumers were he to exert 
himself on the behalf of people likely to come on. Such 
people know very little about electrical installations, and 
would often be made very happy if they knew that а com- 
petent official was watching the work and material put in by 
their contractors ; such engineers would certainly watch the 
work and material where free wiring was in practice, If the 
work is watched by the supply officials it might tend to raise 
prices a little, but as every contractor in one town would be 
similarly treated, one would not suffer more than another. 

If the installation is not watched in its entirety, there are 
at least four points which must have the attention of the 
supply officials: (1) The installation must be made to con- 
form to the rules laid down by the fire insurance office in 
which the intending consumer is insured. The consumer 
should be distinctly told this before he has any work 
started—the responsibility for seeing that it does so conform 
may then be left to him. (2) After the installation is com- 
plete and before fuses are finally inserted, the P.D. should be 
tested at the farthest lamp with all the lamps switched on. 
(3) The insulation resistance of the whole installation to 
earth should be tested with no lamps in, but with all switches 
on. It is of no use to insert Jamps for an insulation test, 
because the insulation resistance of lamps between filaments 
and collars varies very much indeed, so that although an 
excellent test might be obtained with the first batch of lamps, 
yet, after only one lamp had been changed, providing it. was 
a bracket or other fixed lamp, a test giving no insulation 
resistance to earth might be obtained. (4) The type and 
capacity of the main switch should: be absolutely decided by 
the engineer. We all of us know the thing called a five- 
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ampere main switch; so often used! by wiremen on installa- 
tions of about six lights, whtere there are no restrictions 
things which fall to pieces after six months’ use; which 
hanily ever make contact, even enongh to carry five amperes, 
without overheating ; and which are always liable to cause 
a short on aecount of their wretched little binding screws 
buing so close to each other (ia many cases not more than 
ein. divides their heads). It may be remarked'here that it 
isnot always the man who ima: 00.4 fide electrical wireman 
who pats:in the best werk. Very often better work will be 
ови вей from an irommenger ог plumber, simply because the 
latter people de not know how to do bad work, and would 
be afraid torde it if they did. They‘therefore take special 
care uttil:tHey, teo, become learned in scamping: 

Theis very” little elbe which need give the engineer much 
trouble on any installation, for the very good’ reason that 
there ате пет" зо many people engaged in perfecting electrical 
aescesorie One point which perhaps needs special attention 
is the med employed te fix the lampholders on outside 
lamp fittings. These lampholders should always be insulated 
by means of porcelain or ebonite rings or bushes from the 
bracket or fitting. 14 the wiring is at att watched, the use of 
those small bits of casing called ‘crossing-over blocks 
should be insisted on. These blocks are let into walls and 
ceilings flush wherever a joint is made on the wires, thus 
preventing the tapping from touching plaster, etc Sometimes 
the crossing over is done or the front of the main casing, but 
is extremely unsightly. These blocks are used only for instal 
lations carried'out in casihg. Wiring in casing on the surface 
is to be preferred’ to amy’ other system of single-conductor 
week, and om be made to fit in so well with the decorations 
as tov be awythieg but am eyesore Probably the very best 
sytem of wiring yet invented is Mr. Sam Mavor's concentric 
пума seifae as safety goes, but this system, with an earthed 
обе; cout? hardly be allowed on installations connected to 
publie: supply mains, and thus is of more use to owners of 
small private plante. If the engineer at amy time draws up 
spasifitarieaw for the wiring of his consumers! premises, he 
should certainly specify wiriwg from distribution г oards, thus 
saving mmy joints: Om some very large and excellent instal- 
latéowe the use of distribution beards is carried so far that 
everp sigle: lamp has-a cireuit: to itself, fed from a double- 
pole boards This, of cowrse; materially increases the initial 
сону of aw installation, but‘reseite in a first-class job. 

The insutatien test. to earth is generally specified to be во 
much: per d- lamp, whether there are many lamps grouped 
or whether they are single lights; this is not right, and is 
hardy fair to the contractor, ae it will easity be seen that it 
is mek more difftoulé to get so good a test ir the latter case as 
im the former: The inentation test for motors again requires 
a separate tab Tho insulation between the windings of a 
motor awè its frame or shaft very often comes out very low, 
and'it. is ШИША em some supply networks to insulate the frame 
or bed · plate of the moter from earth to get the required test. 
Thi» shouid net be atiewed, especially now that the use of 
400 volt motors is allowed. With these motors the frame 
sheubd im айй cases be direetby connected to earth. Starting 
reemtamvee fer motors should always be insisted on, to obviate 
аз шеш as: possible the flickering of the lights caused by 
suddenty' switehing ow a metor, which is more perceptible 
on alten than on continuous current networks Рог 
commectien te three or five wire networks the installe 
tien skewid be evenly balawced, and as many pairs of wires 
brought te the main cut-outs as there are circuits. According 
to: the rnember of cireuits— two, three, or four—so will be 
the sumber of meters required and the number of conductors 
from the supply mains. 

Turning to the question of the service, which belongs to 
the supply company, we have to consider the service joint- 
box, the service cable, the main fuses, and the meters; also, 
for high-pressure services, the transformer. The service joint 
box- should always be of a disconnecting type, not by means 
of fases, but by means of links coming fairly near the top 
of.the box. Such disconneeting boxes are very useful when it is 
desired to test a length of main at night-trme, as it would not 
otheewise be possible to separate tha conductors in the main 
owing to transformer windings aed meter shunts, and witbout 
this separation not. much testing can be done. Service cable 
shenl& always be conecntric im form, the outer conductor 
being the mewtral amd sometimes earthed wire. If single- 
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condactor is used; more especially if it is also armoured, there 
is great risk of burning holes in gas and other metallic pipes 
inside the building. Such burning of metallic pipes inside 
buildings could occur if the insulation of one of the service: 
‘conductor cables, other than an earthed conductor, broke 
down, charging its own armour, which would be insulated 
somewhat if laid solid, the charged armour then sparking: to 
‘any pipe which it touched. If this sparking should oecur 
between the armour and & gaspipe on the main side of the 
gasmeter, disastrous results would probably ensue. The use 
of concentric cable would go far to eliminate such occurrences. 
At'any time, however, it is best, but not always easy, to keep 
laway from gas and water serviees. 

! The armoured service cable should, as soon as possible 
after entering the building, be taken into an iron fuse-bor, 
the armour of the cable being taken riglit into the box, thus 
‘preventing as far as possible the tapping of the service on the 
‘main side of the meter. Probably the best description of 
armouring for service cables is in the form of plaited steel 
wire. This form ensures easy bends. The cable should also 
be lead-covered if it is not laid solid, but should not be lead- 
covered“ if used for continuous-current work. The main fuses 
should be enclosed in an iron box capable of being sealed. 
The binding terminals should be provided with sweating 
thimbles, and the binding screws for the fuses should be 
amply large and strong, all screws and nuts being made of 
brass or gunmetal. The box itself should be divided into 
compartments by means of insulating bridges to prevent 
sparking across the poles; or separate boxes should be pro- 
vided, one for each pole. The fuse box or boxes are best 
mounted on a hardwood board, so as to obtain some addi- 
tional insulation from earth. The board should be painted 
with asbestos paint, and on this same board the meters can 
be fixed. 

Of meters there are many, but not so many that do not 
give considerable trouble. ‘Those that are excellent in an 
electrical way fail mechanically, and vice versd. Also meters 
that have permanent magnets go wrong, because the magnets. 
lose their magnetism, thus giving 4 large plus error. The 
meters that give the best results, and which are mostly in 
use, are the Aron meter, the Chamberlain-Hookham meter, 
the Westinghouse meter, the British Thomson-Houston meter, 
and Messrs. Johnson and Phillips’s new meter. The first and 
the last named are clockwork meters, and, in the writer's 
opinion, give the best results electrically, although they do. 
not conform to simplicity of desiga mechanically. The 
Chamberlain and Hookbam continuous-current meter is 
decidedly good, and, as there is very little friction, starts 
easily with & very small current—a thing greatly to be 
desired. 

For alternating currents, the Westinghouse and British 
Thomson-Houston meters give excellent results, and if the 
writer had many meters to instal at the present time he. 
would use these two, and of these two giving the preference 
to the Westinghouse, on which reliance can always be placed. 
Simplicity of design and absence of many working parts are 
points to be sought after, and inventors would do well to 
turn their attention into this channel. The maximum demand 
meter is another most useful meter, and must not be left out . 
of consideration, but seems to be rather an excessive cost in & 
service. The demand meter should certainly be included in 
the same case with the watt-hour meter. Messrs Johnson 
and Phillips have gone some way towards this end by 
providing an ammeter scale in their new meter, but it is 
not recording. All meter cases should be provided with a 
small glass window opposite the meter discs or other moving: 
parts, so that the working of the meter can be easily seen 
without having to remove the case. 

All meters before being fixed on the circuit should be 
tested at the supply works, as, although each meter has its 
test sheet sent with it, yet in many cases they arrive with 
large errors, in some cases 35 per cent. out, either minus or 
plus. Most meters can be set to record within 2:5 per cent. 
from light load to half load, and from half load to full load, 
the error at light load being minus, and at full load plus. 
Meters should be tested with а good standard wattmeter in 
circuit, and the test can be made on meters with revolving 
discs by counting the disc revolations during a certain time, 


| using also the constant of the meter which is supplied by: 


the makers. Other meters have to be tested by front dial 
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readings, and should be allowed to run for some considerable! 
time to eliminate error as far as possible. When installing, 
meters, they should be secured to а seasoned hardwood board 
ав many meters are sent out with bad insulation between: 
their windings and case. The hardwood board will thus: 
give additional security. Three and five wire meters do not 
give good results unless all circuits are in use at the same 
time. 4 

For a high-tension service from an alternating supply, the 
service cable must be concentric, must be well protected, i 
and must not show inside the building Where the service 
cable enters the building, a small firebrick chamber should 
be built to contain the transformer, and the service cable 
should enter this chamber direct. Transformers can be 
obtained in iron cases, with the cases specially designed for 
leading in a concentric cable, division being effected inside 
This is a good arrangement if the service joint-box on the 
mains is of switch type, but if not, the cable must enter some 
sort of switch-box before passing into the transformer, other- 

i It is an easy 


wise the transformer could not be handled, 
matter to design a suitable switch-box for this purpose 
At the time of laying the service cable an earth wire 
stranded 7/, must be laid also, one end of it being attached 
to the water-main in the road and the other end to the trans- 
former case. A Cardew earthing device must also be fixed 
inside the brick chamber and connected to one lead of the 
secondary winding of the transformer and to earth. The 
secondary leads then pass out of the brick chamber to the 
main fuses and the meters in the ordinary way. The brick 
transformer chamber should be provided with an iron door, 
-which must be padlocked and the key removed. 


(To be continued. ) 
Ga — 


THE SIEMENS ENGINEERING SOCIETY. 


The annual conversazione of the above society was held on 
Wednesday last at the Charlton Assembly Rooms, which were 
tastefully decorated for the occasion. 
2 the society, only members of the staff of the well-known firm 
0 
in the meetings of the society, 
discussed on engineering subjects. 
pended for the conversazione, 
invite a number of old friends who, by holding positions 
in other firms, are no longer eligible for membership. In 
the conversaziones are most pleasant 
Wednesday was, if anything, 
more successful than its predecessors. The good programme of 
music was interspersed with an exhibition of the cinemato- 
graph by Mr. J. Peschek, and two exhibitions of conjuring by 

r. C. Vuleard. Amongst the scientific exhibits was a thermo- 
magnetic motor, which illustrated clearly how the magnetio 
properties of iron disappear at high temperatures. Ib con- 
msted of a thin ring of iron passing in front of two poles 
of a small electromagnet. The part of the ring between 
the two poles was, of course, magnetised. A blowpipe 
flame was applied to the ring opposite one of the poles, 
with the result that the ring moved, the direction of motion 
being from the pole at which the heat was not applied towards 
the flame. This motion was, of course, slow, as it took an 
appreciable interval of time to heat up the thin ring to a 
temperature at which it became non-magnetic. A number of 
interesting alternate-current experiments were arranged, but 
an interruption in the supply ourrent to the assembly rooms 
prevented these from being on view for a considerable 
portion of the evening. The other .attractions in the way 
of scientific experiments included Röntgen rays, the harmono- 
graph, a-number of pendulum experiments, including one 
which showed the reaction of one pendulum on another near it 
having the same peri -dic time. A number of .gyrostatic experi- 
ments were performed, while one member of the staff shuwed 
himself exceedingly рг. ficient in blowing bubbles. Amongst 
the art exhihits were a number of J spanese swords and sword 

ards, and some relics from the Boer war were also on view. 
The Siemens Engineering Society are certainly to be congratu- 
lated on the most enjoyable evening's entertainment provided, 
which was fully appreciated by all present. | 


M 


Personal —Mr. C. H. Wordingham, who has acted as borough 
electrical engineer since the commencement of the electrical 
supply in Manchester., is now taking up work as consulting engi- 
neer, and will open offices at 19, Brazennose-street, Manchester, en 
April 1, where we trust he will moet with every success, 
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QUESTIONS AND ANSWERS. 
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Under thie heading -we insert questions and «mswers 


of a practical character relating to -centralstation work, 


wamway work, or construction work; and for -өзєһ suit- 


able question offer one shilling, and for the best -selasen 
of «ny question we offer ten shillings. 
fme shillings for every other answer we 


We -also -give 
print. Phe. answers 


(о.апу question should be sent within 10 days diver ‘the 
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The matter must Ње written on one side only · 61 
may be sent at any time. 


QUESTIONS. 


the paper. Questions 


563. In wiring an installation we had 11 lights in a row, the 


first light on one switch and the remaining '10 -on one 
switch. We wired the 10 lighrs, each light a Jeop Of ‘the 
previous one, and the first light we looped one Dele and 
‘brought a switch wire from the other. :Оп -swi hing an 
the first light it lights perfectly, but on switehing on ‘tite 
10 lights it goes out, and on putting the 10 off it гед. 
The .current is continuous and the pressure 100 volts. 
Please explain this.—A..H. 

364. A four-pole, steel-clad, ventilated motor is capable of 
giving 20 b.h.p. continuously, without the temperatune 
rise exoveding 80deg. F. at 800 revolutions per minute at 
400 volts. What power will it be capable óf giving con- 
tinuously for six hours if entirely enclosed and airtight for 
working among explosive gases ?—T, R. 


ANSWERS. 

Question No. 357.—Oan any reader recommend a thorou hly 
reliable feed-water filter which will take out all oil Кон, 
surfaee eondensed water! The condensed water as it 
leaves the air-pump has a very milky appearanoe, the oil 
being very intimately mixed with it. The oil is a mineral 
oil drawn up the low-pressure piston rods by the vacuum. 


Best Answer to No. 357 (awarded 10s.).—To free water 


| entirely from all kinds of oil is not a very ві. ple problem, 


hecause water can dissolve a small percentage of some oils, 
"ut with a purely mineral oil tbere ie very little difficulty. 
However, mineral oil can so easily diesolve vegetable oil, 
etc., that it is not easy to say for certain that а sample of 
mineral oil is pure. My own experience in the matter of. 
purifying boiler feed waters is that the best way to get rid 
of the oil is by taking advantage of the action of gravity. 
This I do by means.of the simple-apparatus illustrated in 
section below. Тһе: барк must be:large enough to allow 


the mixtare of oil and water to remain quiet and free fram 
Dy agitation, во that the water may colivet At tthe bottom 
«nd the oil float on the surface of the water, The inlet 
тре must. be fairly large, 20 that the incoming зите даљу 
have very little or по Ё ree. The side of the tank acto «s 
* b. ffl: plate, end separation begins at once, the oil paturally 
floating to the surface. The outlet as shown colleets the 
cleanest water, and, being bent up outside the tank, main- 
tains the proper level iuside by hydrostatic action. The 
layer of oil on the top of the water may be drawn eff hy 
means cf the oil outlet. 

The oii outlet should be provided with a tap. In seme 
cases the above apparatus is all that is mecessary, and che 
water will come ent-clean rand bright, while the oil may 
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be collected as convenient and used again, but in other 
cases the water is not bright. If perfect clearness is 
required, the water must be filtered through flannelette, 
the inside surface (or upper surface) of which has been 
earefully and thoroughly smeared with wet light carbonate 
of magnesia. Filtration through this is very rapid and 
effective, and the materials of the filter are cheap, but, of 


course, they. must be kept clean and occasionally renewed. - 


If any vegetable or fish oil should be present, it will 
probably be decomposed by the heat of the steam into 
glycerine and a fatty acid. Tha glycerine is perfectly 
soluble in water, but the fatty acid is not. It would, there- 
fore, be easily separated from the water by the above treat- 
ment. As filtering is always more or less tedious and trouble- 
some, I would just mention before leaving the subject that 
often a dirty water may be clarified by adding to it some 
insoluble 55 as sand or carbonate of lime — 
stirring all intimately together, and then allowing time 
for settling, when it will be found that in falling the heavy 
pm have taken the lighter ones with them to the 


ttom, and so have left the supernatant liquid quite 


bright.—F. G. A. 


Answer to No. 357 (awarded 5s.).—The latest type of 
Reeves feed-water heater is one of the best in the market, 
and is in use in many stations throughout the kingdom, 
and in several cases repeat orders have been the best testi- 
monials the makers could receive of its successful working. 
The filtering material is coarse sawdust. A section of the 
filter is seen below. There is a perforated pipe placed 
inside a cast-iron cylinder having a part of the space 
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between the tube and cylinder filled with compound 
sawdust. It will be seen that there is on top an arrange- 
ment of valves which serve as a by-pass, and permit the 
water, if desired, to be passed direct from pump to boiler 
without passing through the filter. The water passes from 
the inlet valve to an annular space inside the cylinder 
formed of a thin Muntz metal perforated partition lined 
internally with wire gauze. The gathering tube is fixed 
centrally, and consists of a perforated open-ended steel 
cylinder covered exter^ally with wire gauze. The entire 
space between the inside of the internal perforated cylinder 
and the gathering tube is completely and tightly packed with 
coarsely ulated softwood. sawdust, through which the 
feed water slowly percolates. Tho caked sawdust entirely 
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absorbs all oil, the purified water alone passing to the 
boiler, No pressure, other than that resultant from boiler 
pressure, will be indicated by the pressure gauge attached 
to the filter until the filtering medium becomes fully charged 
with oil and other impurities, when, the pressure commenc- 
ing slowly to rise, the sawdust requires changing. When 
it is required to change the sawdust, the slide valve at the 
bottom of the filter is opened, the inlet and outlet valves 
closed, and the two small valves on the top of the filter, 
which are connected to pipes leading to the water space in 
the water, are opened. The pressure of the hot water 
gradually forces the dirty sawdust out of the filter and 
thoroughly cleans it. These valves and the bottom sluice 
valves are then closed, and the filling-hole covers on the 
top of the filter taken off. Into these holes fresh sawdust, 
icol with water until it is the consistency of thin porridge, 
is poured until the filter is full. These covers are then 
readjusted, and the filter ів then ready for use. —А. B. 


Answer to No. 355 (awarded 5s.).—The Pulsometer 
Engineering Company manufacture a “ grease filter " which 
gives excellent results in connection with surface condensers. 
It consists of a number of iron cylinders arranged 
parallel with each other, through which the water is forced 
on its way from the pump to the boiler. On reference to 
the sketch it will be seen that the feed water can be 
by-passed, if desired, by the arrangement at the side. The 
water flows along the pipe at the top of the filter through 
the vertica! cylinders and out at the lower horizontal pipe. 
Each of the vertical cylinders is filled with а bag contain- 
ing some suitable filtering material, which, when the filter 
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has been in use some time, can be easily withdrawn and 
removed by diverting the water from the filter, unscrewing 
the tops of the vertical cylinder, and taking out the bags 
of spent material and renewing them with others. In this 
type of filter it is possible to get & very large filtering 
surface, and at the same time a slow rate of flow of water 
through the filter itself.—F. B. A. 


Question .No. 558.—In power transmission work is there any 
advantage in generating two-phase currents and transform- 
ing them up to three-phase for transmission? Also 
transforming down and to two-phase eurrent for distribu- 
tion? Give a diagram of the transformer connections. 

Best Answer to No. 358 (awarded 10s.).—The problem 
can best be considered along the following lines: (a) what 
the advantage would be of transforming two-phase currents 
toa high tension, transmitting them over a distance at this 
tension, and transforming them down again for distribu- 
tion ; (5) whether any farther advantage would be gained 
by so arranging the transformers that a three-phase current 
was produced for transmission, this being reconverted to 
two-phase at the farther end of the line. | 

With regard to the first point, there are tbe opposing 
considerations of the first cost of transformation—both in 
prime cost of apparatus and loss of power in conversion— 
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TABLE А, 
Sys*em. | Two phase four- wire. | Two-phaee three-wire. | Three phase three-wire. 
8 N 9 5 000 volte —| — Effective pressure, 5,000 volte. Effective pressure, 5 000 N 
Fin Dia less an Voltage йор 10 9 mee 10 ' | Voltage drop 10% | Line юн Ж Voltage Grop 10 % 
Effective volts at motor...... | 5,000 5 000 \ (а) "des | 00 5.006 | ! 5,000 5,000 
Ms se nome) %% | вш {| im | diae |} sm | мк 
Line loss in watts | 5,000 7,100 t ib) 5 000 | 5 "Runs 5,000 | 8,700 
Drop to volts .................. | 500 500 {| ee | w s |} 288 500 
Ratio of weights of copper | 1'0 10 { Hn 3E | 8 ; ane | \ 0°755 0*435 
| | 


opposed to cost of copper conductors and loss of power. 
due to C? R effects. The actual initial coats of the two 


alternatives are determined by the conditions of each scheme 


considered. Chief among these are the length of line of 
transmission and the method of carrying the conductors. 


If underground cable is used, the comparative coat of con- 
duetors will be made of three factors: (1) a practically 


equal amount in both cases for trench work; (2) the cost. 
of the manufactured copper; (3) the cost of insulation 


round the copper, which may vary widely in the two 
cases. If the conductors are carried overhead, it must be 


remembered that in addition to the difference in price of 


the copper wire in each case due to the difference in 


section, the weight of the heavier conductors will 
necessitate stouter posta, insulators, and stay wires, and. 
possibly more of them due to shorter spans being. 


neces The actual comparative cross-sections of the 
wires, with and without transformation, depend eventually 


on the price of power at the generating end. For example, if- 
free water power is available, then a great amount of waste. 


can be allowed in transmission with financial advantage, 


whereas if coal and water have to be paid for, the losses in 
transmission must be as small as possible; and in such cases: 


a 90 per cent. efficiency of transmission i$ not an unusual 
stipulation to make. 


the comparative values of transforming or otherwise. It 


may be desirable to keep a high and constant voltage at: 
In thie case it is 


the distributing end of the system. 
necessary, firat, that the voltage drop along the line at full 


load should not be great, say 5 per cent.; and, secondly, 


that adequate engineering precautions be taken to avoid 
breakdown along the line due to high voltage, and to 


secure safety to machinery and life if a breakdown does. 
All these considerations point to the probability 
that in long-distance transmission of power it is a distinct 


happe 


advantage, so long as the limits of safety are not exceeded, 


to transform up to the line and reconvert down again for 
The correctness of this belief was first. 


distribution. 
demonstrated in 1891 by the success of the Frankfort- 
Lauffen three-phase transmission scheme, and since then a 
large number of installations for long-distance work have 
been completed, both on the Continent and in America. 


Their financial success proves the first point we are. 


considering. 

With reference to the question of phase transformation, 
it is necessary first to discuss the relative values of two- 
phase and three-phase machinery for power purposes. Ав 
regards generators and motors, two and three phase 
machines have about the same efficiency, weight, starting 
torque, and apparent watt consumption for the same output. 
Possibly the two-phase type is simpler in winding details. 
If the transmission scheme is strictly for power purposes 
at the distributing end, then the three-phase system is 
as good as the two-phase as regards pressure regulation 
between the phases, as the load will certainly be 
equally. distributed. Bat if it is required to distribute 
for lighting also, the two-phase system is better, 
becanse if the two circuits are kept separate, they are 
as: easily dealt with as single-phase circuits. As far as 
the line is concerned, however, the three-phase system is 
better. This can be seen from the following comparative 
figures, which have been abstracted from a valuable table 
compiled by Mr. A. T. Snell. A concrete example has been 
teken-—the transmission of 50,000 watts (atrecelying station) 


Yet another consideration may affect 


under the conditions of constant effective pressure at the 
receiving station with either a constant line loss of 
5,000 watts (10 per cent.) or constant drop of 500 volta. 
Three systems. are here compared: (1) two-phase, with four 
transmitting wires; (2) two-phase, with three wires i. e., 
the currents of both phases flowing through а common lead 
on one-half of their circuits; (3) three phase, with three 
equal wires. The comparative weights of copper are given 
in Table A. 

In the two-phase three-wire system the comparison will 
be altered if we consider the effective pressure to be 
5,000 volts (a) with respect to the working pressure in each 
circuit, or (5) with respect to the component pressure in 
the common lead, which, of course, will be subjected to 
wider fluctuations of pressure than the two other leads 
during each period. Both these cases are shown. 


GENERATING 


ror Powar. 


D/STRIBUTION 
POR LIGHT. 


It appears, then, that so far as distribution for power and 
lighting purposes is concerned, the two-phase system is 
superior; while for transmission alone, а three-phase line. 
ie better. Hence if we can combine the two systems as 
suggested In the queation, we secure the advantages of 
both and eliminate the drawbacks. This has been done in 
the Niagara-Buffalo transmission scheme, in which power 
is generated at 5,000 volts (two-phase currents), trans- 
formed up to 11,000 volta and carried in the form of three- 
phase currents overhead for 15 miles, and then transformed 
down and back again to two-phase currents for distribution 
for power and lighting; with only à 5 per cent. voltage 
drop on the line and a power factor throughout the day of 
98 per cent. (the load is very constant) The 
ment of transformers is due to Mr. Scott, chief аа рад 
of the Westinghouse Company, and is as shown: The 
device for transforming two-phase into three-phase consists 
of two transformers, one connected to the middle point of 
the other. The former has 87 turns, as compared with 
100 turns of the latter. Hence the arms, AO, B O, CO, 
would have ЕМЕ? in the ratio 50 J à, 50, and 50, if the 
impressed voltages were in the same phase. But since 
AO. receives its impressed E M.F. a quarter period earlier 
or later than B О and СО, the practical effect is that equal 
voltages are induced in the three arms, differing equally in 
phase between themselves; hence а three-phase current is 
preduced. The reverse action takes place in the trans- 
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formers at the other end of the line, reconverting into | lamp from the circuit and at the same time introduces a resist- 
two-phase cnrrents.—J. A. S. 


CATALOGUES. 


We have received from the General Electric Company (1900 Я 
Limited, a.teuth edition of their S” eatalogue, mpeny ( ) 


"FIG. 1.— D. uble-Pule Throw-over 8witoh for 250 - volt circuit. 


switchboard аосеввогіев and incandescent lamps. There are 
in this new edition a large number of novelties which we are 
obliged to pass over without even a casual reference. We note, 
however, that special features are made of new types of switch 
gear for carrying heavy currents on high-voltage circuits. In 
Fig. 1 we illustrate one of these, which would be used for 
throwing over the load from one supply company to another. 
In this ** Peel " switch the contact bar is not rigidly connected 


— 


Fie. 2. —Watertight Switch for nxing in inaccessible positions, to be 
«Worked by cords. 


he. handle, and is quite insulated from it. The. spring between 
the handle and the contact bar. serves to give a quiok break when 
interrgpting.the circuit. The various ре of the switch are 
well proportioned, the conductivity being such that it is 
<equivdient ‘toa density of about amperes per square inch 
lin gure eepper. These switehes are mounted in both ‘single 
double polo, and 


Ap · to. 1. OOO amperes. Amongst other new switches we find a 
rectangular battery: regulating switch listed in four sizes, from 
® to ways, sud a high-tension 10 000-volt switch, having 
-odig-the'lever-eesessible, whilst the contacte, which work in «n 
menlaved tubular -air ehember, ‚сап be placed at.any distanse) 
mmay. A new watertight switch for incandessent lamp-posts 
she. in Fig. 2 for five and ten amperes, mounted in а cast-: 
ren case, tapped to take the barrel, and provided with a lever 
Arm. for manipulation from the pavement ; also four new arc. 
“Iam p,post switches for various functions. Turning to smaller 
‘things, we notice a new pressel, readily manipulated with one 
Wand; a-dost-proof floor socket. with automatic arrangement 
„бет olosigg the holes op removal of the plug; a china adaptor, 
fitted with fuse terminals ; ‘‘loop-in” ceiling roses; a new 
“aide - oontact ceiling rese, with double -potential fuse 
terminals; 'high-tension distributing boards, with ‘lined 
-ehanmber^''fuses; And an excellent series df watertight house 
«ezvieeand tramear cut-outs for 110-volts and 500 volts. 
Mometicoamongst the acesssories for lighting work the 
‘“ignlatheg "«swibdh (chown in Fig. 5), which both isolates the 


- 


& hope that the shareholders would 


anoe, so that the conditions of the circuit are not varied to 
cause interruption in the working of the rest of the lamps. 
This switch is mounted in a cast-iron case, and oan also be fixed 
high up on the poles, so that it is not easily tampered with 
by the man in the street. Amongst the new types of cut- 
| outs we find the one shown in Fig. 4. Та this case the 

fuse consiats ef an ordinary fuse wire, which is wound ір a 
spiral groove on a china core. In the middle of this соге is a 
chamber, whieh is so arranged that the cooling of the fuse is 
least in this space. In consequenee, when an excess current 
passes, tbe rupture always takes place in the middle. The 
large amount of cooling surface then prevents the aro 
from being maintained. The china core and fuse wire 
are contained in a glass tube for the smaller sizes, 


FIG. 8.—Isolating Switch for Arc Lampe for Street Lighting. 


and in a heavier tube of china for fuses for larger 
eurrents. The illustration (Fig. 4) ehows one of these new 


eut-onts in awast-iron case such as would be :required when 
bringing a 500-volt supply from the street mains into a motor. 
The last portion cf the catalogue is devoted to the lampholders 
manufactured by the firm, and to the Robertson" lamp. At 
the present time thie lamp is so well known that any detailed 
referenee to it would be superfluous. The fact that the 
Robertson Lamp Compan have recently added a large wing to 


777, — = è 
| | Maki 


EE 


— — 


Fia. 4.500 volt Cut-Out in Cast-Iron Case. 


their lamp factory is sufficient evidence of the good qualities ef 
the lamps supplied. 


ILU OE eS 


i] 


COMPANIES’ MEETINGS AND REPORTS. 


HOVE ELECTRIC LIGHTING. 


The annual general meeting of the shareholders was held on 
Monday at the Cannon-streed Hotel, Colonel) A. J. Filgate 
presiding. 


In moving the adoption of the report, the Chairman expres 


e satisfied with the result of 
the past year’s working to Dec 31 last. Another Babcock and 
Wilcox boiler had been ordered for erection this summer, and 
with this addition the directors hoped to be able successfully to 
meet the demand for electric current during the ensuing winter. 
Id bad for a long time been clear to them that the resources of the 
present station would at no distant date prove insufficient to meet 
‘he rapidly growing businees of the Company, and timely stepe 
had been taken by the Board to select a site fora new station. 
After considerable enquiry they found a euitable piece of land 
immediately adjoining the railway. The plans for the new station 
were now matured, and the directors hoped to lay them forth with 
before the Corporation of Hove. When the latter'e approval 
was received ib was at once intended to place the work ia hand. 
A considerable tract of land had been acquired, and the station was 
20 that it could be enlarged to such extent as might 
bo meseseary to mest the wequirements of the un tet 
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a number of years. The scheme would involve considerable outlay. 
but not more than the progressive nature of the business demanded. 
When the new station was in working order they would be able to 
meet any demand likely to arise, and would then have to coneider 
what reduction they could make in their charges As be s'ated 
last year, the directors agreed to eupply customers on the 220 volo 
К at 7d. per unit for the first hour instead of 8d , and this 
led to a good number of customers changing over from the 
110 volte. The Corporation of Hove had steadily oppored the 
alteration, and apparently had done a good deal to prevent 
the Company's customers from changing to the higher voltage ; 
indeed, recently they had refused to allow any euch change, 
although more than four years ago they authorised the Company 
to take on future consumers at the 220 volte. Why the Corpora- 
tion had adopted this course he could nob say, and if it were 
continued ib would probably tend to preven» the Company from 
reducing their charges sooner than would otherwise be the care. 
The directors would. no doubt, have to issue fresh capital this 
year in some form. The continued increase in the business epoke 
well for the Company's prospects. 
Oelonel H. Wood having seconded the motion, the report and 
accounts were adopted. 


— 


IMPERIAL TRAMWAYS. 


The annual meeting of the shareholders was held on Saturday 
ab Bristol. 

Mr. George White presided, and, in moving the adoption of the 
report, said he believed that а sale of the Darlington tramwa 
would shortly be made upon terms which would be mutually 
agreeable to the Corporation of Darlington and to the shareholders 
of the Imperial Tramways Company. With regard to the Readin 
tramways, the Board of Trade had appointed Sir Frederic 
Bramwell to determine the price to be paid by the Corporation for 
the andertaking, but in the meantime the Corporation had enquired 
if they were willing to suggesd some reasonable price for agree- 
menb in order to obviate the necessity for an arbitration, He need 
hardly say that the directors were giving that subjec considera- 
tion. Turning to the Middlesbrough, Stockton, and Thornaby 
electric tramways undertaking. the receipe were exceedingly 
satisfactory, and anyone comparing the number of passengers with 
the amount of money earned would readily perceive that they were 
giving the public of these three towns a wonderfully cheap service. 
Toey were constructing the extension of the M · ddlesbrough line 
to Clarence Ferry, and would open iv in May. Io was nota lengthy 

iece of line, but ib would serve the Tees ferry connecting Middies- 
rough and. Port Clarence, where there were no lees than 5 000 
рор» paseing to and fro daily, and he had no doubt the extension 
would prove a useful feature of the general system, and that they 
would obtain a fair return upon the outlay of their additional 
capital. He would now like to refer to the London United Tram. 
rr Company а undertaking, in which the Imperial Company 
taken a further interest during the past twelvemonth. On 
the whole, without going into the details of the exact position 
ab this moment, they might take it from him that they had good 
grounds for believing that they would be able to give to Londoners 
the benefit of an important electric traction scheme in their 
western suburbs during the next few weeks. In summing up the 
position of the Imperial Company, he thought he might fairly sa 
that during the past 12 months they had more than held their 
own upon a normal state of things, whilst now that their апбісіра. 
tions from London were so nearly approaching realisation, they 
might fairly look forward this year to another distinct advance 

Mr. Н. d. Godfrey seconded the motion, which was carried 

unanimously. · 


BOURNEMOUTH AND POOLE ELECTRICITY SUPPLY. 


Ab the ordinary meeting of the proprietors held on Tuesday 
Mr. Aymer Ш. Sandersen, who presided, said he was glad to be 
able to state that the Board of Trade had refused to grant the 
order applied for by the Bournemouth Corporation in reepect of 
private lighting, but they had ted an order enabling the 
Corporation to supply the public lighting. Ав, however, the 
Compeny had not supplied any public current, they had not been 
prejadicially affected. The secretary (Mr. Н. B. Renwick) had 
pre & valuable teble showing the progress of the bis ini 
since 1891. This showed that they had a moet progressive busi- 
ness, and the directors felt convinced that there was a bright 
future for the undertaking. The contract which they had entered 
into for the supply of current to the Poole and District Elec- 
tric Traction Company would provide their own Company with 
what was so necessary for an electric lighting undertaking—a day 
load. During the year the Richmond Company had opened up an 
entirely new district, and csrried their mains into Kew. Io regard 
to the previsional order held by their own Company for the lighting 
of Poole and Branksome, the directors had hitherto delayed 
carrying it out for reasons which he need not mention, but they 
now proposed to consider this matter seriously, as they felt sure 
that there wes in the neighbourhood in question a large and 
retnunerative field for business. 

The motion for the adoption of the report and accounts was 
seconded by Mr J. A. Hoeker. 

The Chairman, in anewer to а question. said the directors quite 
agreed in the opinion which had been expressed, that the Company 
could supply current to the public lamps more cheaply than the 
Corporation of Bournemouth, who, however, like other corpora- 
tions, үнөн! e Ды to supply themselves. 

The m was carried unanimously, 


BRITISH COLUMBIA ELECTRIC. RAILWAY. . 


An extraordinary general meeting of the proprietors was held 
on Monday at the Cannon-street Hotel to consider a resolution. for 
altering the articles of association by inserting & clause to the 
effect that upon any offer of shares to the public for subecription 
the Company or the directore on bebalf of tbe Company. may pay 
з commission аб а rate not exceeding 10 per cent. to any perron ' 
in consideration of his eabscribing or agreeing to subscribe, whether 
absolutely or conditional!y or procuring or agreeing to procure, 
-ubecriptione, whether absolute or conditional, for shares in the 
Company. 

Mr. A. C. Mitchell Innes, who presided, observed that the 
enterprise was a prosperous and progreesive one, and in view of 
the great strides which the basiness had made and their large 
number of customers, they would not, he thought. be surprised 
that the directors were asking for more money. The result of 
last year's working showed а substantial advanoe in the gross 
earnings, but the net earnings were & few hundred pounds less, 
there having been a material increase in the working expenses in 
consequence of exceptional circumstances, The net earnings would 
otherwise have been considerably more. Two extraordinary storms 
entailed a loes on the Company of about £1,500, and they had also 
suffered from the non-delivery of machinery. Throughout the 
summer they had been collecting customers for the electric light, 
and sbeps were taken to increase the machinery and plant in order 
that when the winter came the Company might be able to supply 
the increased demand. As the machinery was delayed the Cem. 
pany were put to considerable expense and they had not been able 
to satiefy their customers as they had desired to do. He was glad 
to say that they had now ample machinery for their purposes. and 
before the winter the Company would be able materially to increase 
the supply. There had been a conriderable increase in the railway 
business, and it would be necessary to have addi'ional rolling- 
stock. Ib was calculated that the new money would yield more 
than the 5 per cent. preference interesb upon it. 

The resolution was carried. 


BRUSH ELECTRICAL ENGINEEBING. 


Directors: J. B. Braichwaite, jan., M.I E E. (chairman) ; 
С. E. Hodgkin ; E. A Howkins; J. Slater Lewie; J. S. Raworth; 
Reginald Ryley; R. Percy Sellon. Consulting engineer ; 
J. 8. Raworth. | 

Report of the directors (with abstract of accounts) for the year 
ended D.c. 31, 1900: 

Tbe profit and loss account shows an available gross profit of 
£61,732 8s. 94. After deducting maigtenance, general charges, 
intereet on debenture stock, and interim dividend on preference 
shares for the half-year ended June 30 last, there remains a balance 
of net profit of £24 070 0s. 8d. The directora recommend that 
thie sum be applied as follows: dividend at the rate of 6 per cen. 
per annum on preference shares for the half-year ended Dec. 31, 
1900, £6 948. 3s. 6d.; dividend at the rate of 5 per cent. per 
annum on ordinary shares for the full year ended Dec. 31 1900, 
£9 521. 8s. 9d.; bonus payable to employós under profit eharing 
scheme, £2,098. 18. 7d. ; depreciation reserve fund, £5,000 ; balance 
carried forward, £1,502. 6s. 10d. Capital expenditure to the 
extent of £68 087. 2s. 114. has been incurred during the year. 
The extensive additions to the Company's works and plant ab 
Loughborough, which have been in progress during the past 
three or four years, are now virtually сотре, and the directors 
anticipate that the Company will reap the benefit of the large 
expenditure that has been made on capital acoount in the increased 
facilities for economical manufacture which the works now afford. 
Complete electric care, comprising trucks, motor equipments, 
controllers, and car bodies are now g manufactured at the 
Company's works, and the directors continue to look for a lar 
and increasing business in connection with electric traction. in 
order to provide for the expenditure on capital aceound the direc- 
tors have decided to offer for subscription 12 500 preference shares 
of £2 each and 20 000 ordinary shares of £2 each, particulars of 
which will be announced shortly. The Company's profits have 
been prejadicially affected during the past year by the high price 
of coal and materials generally. In pursuance of the agreement 
dated Jan. 3, 1901, between the Company and the British Electric 
Traction Company, Limited, adopted by the shareholders in 
general meeting on Jan. 14, 1901, Mr. A. Ayres, Mr. A. H. 
Sanderson, Colonel F. G. Steuart, and Mr. E. Woods resigned 
their seats on the Board, and Mr. C. Shirreff B. Hilton and 
Vaux of Harrowden, nominees of the British Electrio Traction 
Company. were elected as directors. Mr. В. Percy Sellon also 
resigned his position as general manager of the Company, and 
was elected to a seat on the Board. The offer of the British 
Electric Traction Company, Limited, to issue ordinary shares in 
exchange for ordinary shares of the Brueh Electrical Engineerin 
Company. Limited, on the terms set out in the ment 
Jan. 3, 1901 (above referred to). has resulted in their acquiring 
15 584 ordinary shares of the Compeny. In consequence of an 
informality, the appointment of Lord Vaux of Harrowden and 
Mr. C. Shirreff B. Hilton as directors of the Company has become 
void. Mr. E. A. Hopkins and Mr. Reginald Ryley have been 
elected to fill the casual vacancies tbus occurring on the Board, 
and Lord Vaux of Harrowdea and Mr. C. Sbirreff B Hilton will 
be proposed to the shareholders for re-election at the general 
meeting. The retiring directors are Mr. J. B. Braithwaite, jun., 
and Mr. C. E. Hodgkin, who, being eligible, offer themselves for 
re-election. The auditors, Messrs. Cooper Bros. and Co., also 
retire and offer themselves for re-election. 
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Dr. BaLanog-SHExt, £ s.d. 
Authorised capital —150,000 6 per cent. prefer- 
ence shares of £2 each M paries e... 300 000 0 0 
360,000 0 0 


180,000 ordinary shares of £2 each ... . ,0 


Capital issued—111,751 6 per cent. preference 


sbares of £2 554 ceo 002 0 0 
105,731 ordinary shares of £2 each 90600000000 o mo o amo о ве 211,462 0 0 
| 434, 964 0 
Less calls unpaid Pg] о те осе оос оос ран ове ове осе YY LI о ое 10.352 10 0 
494,611 10 0 
44 per cent. petual first debenture stock, 
secured by de а TRA P „ „000 0 0 
44 per cent. perpetual second debenture stock, 
secured by debentures .............. . . „000 0 0 
Loan from bankers against securities per contra. 48,000 0 0 
Sundry creditors: head office, £72,998. 5s. lld.; 
Australian branch at Oct. 31, 1900, £2,405. 
Os. lld. Bills payable: head office, £6,185. 
4s, 10d.; Aus branch at Oct. 31, £258. 
c ( — ces ——— : "v l 
Depreciation reserve fund, £17,500; less amount | 
applied daring year, £1,967. 15s. 7d. ............. 15,532 4 5 
Wor '"5 Compensation Act insurance fund. 1,000 0 0 
Balance of profit and loss account, £29,581. 4s. 5d. ; 
leas interim dividend on preference shares, 
£6,511. 38. ꝙ%ſhöJ!ĩ§ĩiw» XE REA 24 070 0 8 


£846,000 16 7 


Cr. 

Freehold and leasehold factories, including plant £ ad, 
and machinery (as per last account), £197,291. 
а СЕ ; additions during the year, £08,007. 

Patente and good will (as per last account) - 

Goods in hand, in process of manufacture, work 
in progress, and materials, £134.638. 19а. 6d. ; 
Australian branch at Oct. 31, £14 072 18s. 8d... 

Sundry accounts, less reserve for doubtful debte: 
h office, £122,291. 14s. 5d.; Australian 
branch at Oct. 31, 1900, £6,952. 10s. 65d. ; 
Australian branch, balance of items in transit 
and invoices rendered, less cash received from 
Oot. 31 to Deo. 31, 1900, £6 768. 13s. ............. 

Bills receivable: head office, £5.512. 16s. 9d. ; 


285,358 19 5 
181,397 8 9 


148,711 11 2 


136,012 17 10 


Australian branch at Oct. 31, 1900, £148. 16s. 9d. 5 661 12 6 
Cash at bankers and in hand. ee 2,816 2 1 
Shares and debentures at or below cost price 87 602 4 10 
Depreciation reserve fand. . . 17,500 0 0 

£845,060 16 7 

Dr. PRorre AND Loss Accounrs. 

General charges—vis. : 
Directors’ fees, excluslve of consulting engineer s £ s. d. 

fee .. „ DEN o mo ооо Oat oat onn ооо ооо o d me ооо ооо ооо 1,500 0 0 
Auditors’ fee OE © 04 0 ^9 OEE осоо осн оон ьс 8S > >ле 6 69 осн OEE SE ооо 150 0 0 
La S668 oan oa nan oas ooa o me o a o wo o co aad omt aan o оо oan o oe o an ees ч 1 

Ww charges oao 0609 осн >ш » GS осм OD UGE оло 9-90 CES 0.90 6 99 Oe осм осн oam 
mne 8 m 1,172 1 1 
Actual expenditure incurred under Workmen’s 

Compensation Ae. . . o me 275 13 2 
Postage, stationery, and printing. sm 755 3 10 
Rent, rates, and taxes... oa o os s os o PEN 1,627 14 1 
Advertising and London office expenses 1,832 12 3 
Debentare stock, trustees’ fees and expenses 428 15 8 

14,539 13 2 


Maintenance of buildings and plan... 5,027 5 11 


Maintenance of petente осм озо ыо 09 9 009 6425 069 оз 0 GU о ое ье 0 во 327 0 3 
Interest on perpetual first debenture stock ....... 5,625 0 0 
Interest on perpetual second debenture stock ...... 5,2258 9 6 
Interest on redeemable second debenture stock ... 866 10 6 
Half of cost of redeeming £10,290 redeemable 
second debenture stock € ө 5-406 6 ом ове овооноос 9 O6 OAS еси о не 407 b 0 
Balance, profit carried to balance-sheet d. 29,581 4 6 
£61,732 8 9 
Cr. £ ad. 
Balance brought forward from last account ..... ... 5,080 1 5 
Groes profit on trading, after making a reserve for 
dou tfal debte 9959 6-408 0 Фе 9 OS OED осн 0 6.0 0 OT ро 0-000 0.009 OEE о ою о-о о-о 50,135 19 9 
Profit realised from sales of and interest on 
securities eaa осн осн о GU OE o-ou оар оо осн е 09 осо осо о оо OES OOD оло оен 064p 6,496 9 6 
Transfer fees ә 6-6 0.09 ооо одо ошо GAS. оом 0000 осн оло основе эсш осо осн оте 6.000 69 18 6 
£61,732 8 9 


WOOLWICH DISTRICT ELECTRIC LIGHT. 


The annual meeting of this Company was held at Broad 

Sanctuary-chambers, Westminster, on Monday. 
Mr. J. A. Findlay, chairman, in moving the adoption of the 
d ng pointed out that compared with the previous year, while the 
of current had nearly doubled, jumping from £3,372 to 


area in which the Company h 
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£6,109 the expenditure had only gone up by a little over £700, 
and that if the price of coal had remained the same last year as 
ib was the previous year these expenses would have been £500 
lees, Inthe past the Company had passed through а number of 
lean years; now they had entered on something more in the way 
of fad years, and there was every prospect of the improvement 
continuing. 

Mr. Gripper seconded the motion. 

Mr. Whale pointed out that Woolwich was in a much better 
position to take the electric light now than it had been in the past 
owing to the extensive rebuilding of the main streete. 

The motion was then put and agreed to. 

The Chairman afterwards moved a special resolution: That 
the capital of the Company be increased to £50,000 by the issue of 
25,000 shares of £1 each." When the shares were issued, he 
remarked, there would be sufficient to pay off the amounts due to 
the contractors, and leave sufficient in hand for thie year's capital 
expenditure. He might inform the shareholders that they had 
been approached by the Council of the borough of Woolwich with 
reference to the sale of their undertaking, and that if they were 
made an offer by the Council which they considered reasonable 
and a suitable one, they would call the shareholders together to 
consider it. Having got a very sound concern, they were not by 
апу means inclined to part with it, except at ite full mercantile 
value. 

The resolution was adopbed. 


SOUTH LONDON ELECTRIC SUPPLY. 


At the ordinary meeting of the shareholders on Wednesday, 
held at the offices, Bengeworth-road, Loughborough Junction, 
S.W., Mr. George Ellis, who presided, said that the profit shown 
by the &coounte would have been much larger bud for the abnormal 
price of coal during the period under review. The actual number 
of lamps added to the circuit had been 17697 of 8 o.p., 
and to day the total number stood ab 45,863. besides which 
they held applications for a further 3,552. Had this 
increase been spread over the whole of the past year, the 
effect of it upon the revenue would have been much greater, 
and as the demand for additional lamps stil kept up, 
the prospects for the future appeared likely to satisfy them 
all. Ip March, 1900, the price for current used for lighting pur- 
poses was reduced from 6d. per unit to 54d., and that for power 
and heating from 4d. to 2d. per unit, the meter rentels beiug also 
slightly revised. The Board had also introduced a scheme for 
installing six lights on consumers’ premises absolutely free of all 
cost to them, and at the present time there were 205 customers 
wired under this scheme, and in addition to the six lighte installed 
these customers had added many lights ab their own expense. The 
Company's customers were feirly evenly distributed over the whole 
powers, and this, notwithstanding 
thatalarge portion consisted of small shops and residences which were 
necessarily but small consumers of current, led the Board to hope 
that the normal increase would be as steady and widespread as 
the work had been up to now. The Company had in the last three 
years been passing through the unproductive period which had 
characterised the progress of every electric lighting undertaking, 
but the directors hoped that on the current year's working a 
dividend would be shown. 

Mr. Jacob Atherton seconded the motion for the adoption of 
the reporb and accounts, which was carried. 


COUNTY OF LONDON AND BRUSH PROVINCIAL 
ELECTRIC LIGHTING. 


Directors: The Right Hon. Lord Rathmore (chairman) ; J. B. 
Braithwaite, jun. (deputy-chairman); Frederick W. Reynolds; 
Aymor H. Sanderson ; Francis E. Savory ; Joseph Shaw ; R. Percy 
Sellon, M.I.E.E. Chief engineer: Charles P. Sparks, M.I.C. E. 
Secretary : H. B. Renwick. 

Report of the directors (with abstract of accounts) for the yeer 
ended Dec. 31, 1900. 

The capitel expenditure during the year оп account of the 
Company e London districts amounted бо £174,481. 3s. 4d., 
making the total expenditure in respect of those districts up to 
Dec. 31 last £892,677. 2s. 3d. This expenditure was meb in part 
by the issue in July, 1900, of a further £100,000 44 per cent. 
debenture stock, at a premium of £8 per cent. The premium 
received on the above-mentioned issue has been placed to reserve 
for depreciation, repairs, and renewals. The balance from last 
account after payment of the final dividend on the preference 
shares for the half-year ended Dec. 31, 1899, less income tax, and 
of the dividend of 4 per cent. on ohe ordinary shares for the 
ended Dec. 31, 1899, less income tax, amounted to £12,594. 2s, 8d., 
and the balance from revenue account, after payment of directors 
fees, rent, taxes, general establishment and other charges, wages 
and proportion of salaries, to £27,367. 19а. 7d., making a total avail- 
able revenue for the year 1900 of £39,962. 2a. 3d., from which must 
be deducted the following items: interest on debenture stock, 
including interest on instalments paid in advance, £9,606. 
14a, 10d. ; interim dividend on 20 000 6 per cent. preference shares 
for half-year ended June 30, 1900, less incorhe tax, £5,750; 
interim dividend on 40 000 ordinary shares at 4 per cent. per 
annum for half-year ended June 30, 1900 less income tax, 
£7,666. 13s. 4d., leaving for further distribution £16 938. 14s. 1d. 
The directors recommend (a) that payment of the interim dividend 
on the 20,000 6 per cent. preference shares for the half.year 
ended June 30, 1900, less income tex, be confirmed ; (b) that pay- 
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ment of the interim dividend on the 40,000 ordinary shares ab the 
rate of 4 per cent, per annum for the half-year ended June 30, 
1900, lees income tax, be confirmed; (c) that a further dividend on 
the 20,000 6 per cent. preference shares for the half-year ended 
Dec. 31, 1900, lees income tax, be declared ; and (d) that a further 
dividend on the 40,000 ordinary shares for the half-year ended 
Dec. 31, 1900, ab the rate of 4 per cent. per annum, lees income 
tex, be declared, and that the same be paid to all proprietors 
registered ab March 19, 1901, This will absorb £13,300, and leave 
2 ne E S Men 14s, "y оа kare 5 гона 

g the high price paid for fuel during the greater part o 
the year, the profite derived from the City-road station have risen 
from £8,707. 7s. 9d, in 1899 to £17,939. Os. 3d. in 1900, being an 
increase of 98 per cent., while at the Wandsworth station the 
profite have risen from £11,136, 10а. in 1899 to £15,624. 88. 5d. in 
1900, an increase of 40 per cent. The equivalent number of 8-c.p. 
lampe applied for during the year was 102 003, as against 58,528 
for 1899; and the units sold were 2,990,138, against 1,766,515 for 
ar yt eros year. The directors are glad to report that, as a result 
of this satisfactory progress, bhey are this year enabled to recom- 
mend a dividend out of the earnings of the Company's London 
stations without assistance from the further realisation of any of the 
Company's investmente. These resulte reflect great credit upon the 
chief engineer, the secretary. and the Company’s staff. Tho retir- 
ing directors are Mr. F. E. Savory and Mr. Joseph Shaw, who are 
PADS for re-election. The auditor, Mr. К, Н. Marsh, also retires, 

is eligible for re-election. 


LONDON STATIONS, 


St. Luke and Clerkenwell, Eastern Holborn, Western : Holborn and 
St. Giles.—The balance to credit of revenue for the 12 months 
ended Dec. 31, 1900, amounted to £17,230. In these districts, the 
total applications to Dec. 31 last, including power, represented 
the equivalent of 143,195 8-c.p. lamps, of which 119,076 were then 
connected to the mains, The applications for the year repreeented 
an increase of 62,272, and the connections an increase of 57,888. 
Ab the same date 165 users of motors, aggregating 1,171 h.p. 
were supplied from the Company's mains, showing an increase ol 
798 h.p. for the year, and further applications have since been 
received, raising the totel to 214 applications, representing 
1,941 h.p. The special plant erected for the generation of con- 
tinuous current for power purposes will shortly be insufficient, and 

mac has been ordered to meeb the rapidly increasing 
demand, Additional plant for the lighting supply has also been 
ordered for delivery in time for next winter. The Board of Trade 
granted a competing order, which was confirmed in the last session 
of beg to the local authorities in the Company’s East-end 
districte, and your directors have accordingly lodged the Com- 
pany’ claim for compensation as provided for under the order 

erred bo, 


Wandsworth District (inoluding the parishes of Putney, Wands- 
worth, Clapham, Streatham, and Tooting) Camberwell, and St. 
George-the-Martyr, Southwark.—The balance to credit of revenue 
for the 12 months ended Dec. 31 las» amounted to £15,624. In 
these distriete the total applications to Dec. 31 last represented 
the equivalent of 96,607 8-0 p. lamps, of which 90,472 were then 
connected to the mains. Theapplications for the year represented 
an increase of 39,731, and the connections an increase of 35,825. 
In order to meet the inoreasing demand in these districte, addi- 
шо plant has been erected аб the Company's station on the 


INVESTMENTS IN PROVINCIAL ELECTRICITY SUPPLY COMPANIES. 


Bournemouth and Poole Electricity Supply Oompany, Limited.— 
This Company continues to make satisfactory progress. The 
directors have recommended the payment of a dividend on the 

shares of the Company at the rate of 6 per cent. for the 
year ended Dec. 31, 1900, less income tax, as against 5 per cent. 
or the previous year. 

Dover Electricity Supply Company, Limited. —This Company has 
made satisfactory progress during the t year. The balance 
from revenue account for the year ended Dec. 31 last has allowed 
the payment of a dividend on the share capital:of the Company at 
the rate of 34 per cent. per annum, as against 3 per cent. for 1899. 

Scottish House-to-House Electricity Company, | Limited, —Satis- 
factory terms have been arranged for.a transfer to this Com 
of the electric lighting order for the adjoining borough of Airdrie, 
and an enb has been entered into with the Airdrie Corpora- 
tion for both public and private MAE: The ier m bas also 
acquired the intereste of the rie and Coatbridge Tramways 
Company in the Airdrie and Coatbridge Tramways Act, 1900, and 
is promoting a provisional order in the present session of Parlia- 
menb, under челек with the Coatbridge Corporation, for the 
construction of tramways in Coatbridge. 


Dr. GENERAL REVENUE ACCOUNT. £ в. d. 
Directors’ m rents, өле. insurance, eto. TENE een = i 
Prin stationery, an e m 6 1 
General chances ed таңы, 7а 5 EE LI 
Legal ))%%GyCͥõETÿ&X1!k 8 8 
Trustees fee........ CCC oc “ 105 0 0 
Auditors foe. . . ж 157 10 0 
Reserve for bad deb bos. o es o ms © сне 50 0 0 
Depreciation of office furniture ue 182 1 4 
Interesb paid on temporary loans „эзе... 3,593 5 11 

11,148 1 1 
Balance carried to net revenue account .....—.... 27,367 19 7 
£28,516 0 8 
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Gross prone derived from rewte, disdoumte, otc. ... 1, 


Cr 


er f 100 wb 909 0909090090000 09 940099090409 6 OE 0 00 оос 09 69 OO е вео ee Oa 
Interest and dividends receivable, less income tex... 3, 
Balance from revenue accounts e.e ses ses... sasson om oas 


£38,516 0 8 


County or LONDON (NORTH) ELECTRIC LiauTING ORDER, 1892, 


Dr. Revenue Account, £ в. d. 
Generation—Engineers’ salaries and wages......... .. 1,901 12 4 
Coal and other fuel . E 7,400 8 7 
Oil, waste, water, ete. ............................. des 58118 6 
Stores and works expenses . — € 248 3 2 
Repairs to buildings, plant, 000: ыала tios . 1,295 0 3 
Distribution—Engineers' salaries and wages Е 706 5 1 
Repairs ......................... I "— 116 0 6 
Rents payable ...................... — GM WAVE: m 853 6 8 
Rates and taxes ....................................» ТА .. 1, 123 12 3 
у. О veio Eos deer ЕНИ НМ . 2: 134 11 7 
Stationery and printing ......... ТТТ — 172 11 10 
Auditor's fee— Board of Trade . M 52 8 6 
General charges and travelling .......................... 125 11 7 
expenses....... —————Á———— — 23 11 10 
14,785 2 7 
Lees repairs and гепеза]в............................ 1411 0 9 
13,324 1 10 
Balance carried to general revenue account ......... 13207 4 10 
£26,531 6 8 
Cr. £ в. d. 
Sale of currenb, less abatements . . ... .. 25, 421 61 
Rental of meters eene tom aede 734 9 65 
Rents receivable ........... ......... MA c Hp 375 0 4 
Testing fees . ТРУСИ EP PEE " 010 0 
£26,531 6 8 


County or LONDON (NORTHERN EXTENSIONS) ELECTRIC LIGHTING 


ORDER, 1897. 
Dr. Revenue Account, £ s. d. 
Generation— Engineers' salaries and wages. 891 13 4 
Coal and other fuel....... —— À „эө, 14890 1 8 
Oil, waste, water, ebo . 91 15 5 
Stores and worke expenses ........ . 49 10 5 
Repairs to buildings, plant, etc... ............ кзз 261 13 4 
Distribution —Engineers' salaries and wages. 107 17 10 
Re Eeki n AEREE 2 000100000 о ом 006000 ео оосо ое о OO 0-099 ore 88 E Oe 38 0 0 
Rents payable ............ сааба голову ——— M QM 167 10 0 
Rates and taxes ..................... . мазы 257 0 7 
Insurance .................... . — — 26 15 5 
Stationery and printing............... ОТРАР rer 5 13 011 
Auditor's fee, Board of Trade ...... 3 sates 10 9 7 
| 2,953 8 6 
Less repairs and renewals................... еы 297 18 4 
. , 2,655 15 2 
Balance carried to general revenneaccount........... 2,028 10 4 
£5,284 5 6 
Cr. £ s. d. 
Sale of current, less abatements .......................... 5,122 8 6 
Rental of meters ———— Á—— MM 161 17 0 
£5,284 5 6 
Ногвовх AND Sr. GILES ELECTRIC LiemTING ORDER (No. 1), 1898, 
' Dr, Revenue Account. £ в. d. 
Generation —Enginoers' salaries and wages............ 8010 8 
Coal and other fuel... e ã . + 296 0 4 
Oil, waste, water, eto. _................................. " 18 7 1 
Stores and works expenses . - 918 1 
ерее ee lant, өбе. ................-.. 51 18 8 
Distribution—Engineers’ salaries and wages ......... 193 13 8 
Repalrs . HD Aule o isla dE Ve PAY —Y 259 
Rente рү o e weirs а 33 10 0 
Rates and taxes mere veis aei Pas „ T 69 5 7 
Cro baa ud Ann iier veia — 5 7 1 
tationery and printing soss — 66 8 2 
General ol («ee озо ә е» оош оше оос ов ое о оо оос 9 48 9470 ооо 9 (6 о GO о 06 о ше 27 12 4 
Auditor’s fee—Board of Trade... s.. = sa 2 111 
850 19 4 
Lees repairs and renewals. . oa sa 54 4 5 
| 802 14 M 
Balance carried to general revenue account ...... 1,403 5 1 
£2,206 0 0 
Cr. £ в, d. 
Sale of current, less abatements ... 2, 122 18 9 
Rental of meters 83 1 3 


B 
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г WANDSWORTH ÉLEOTRIO LiGHTiNG ORDER, 1892. 
Dr. Revenue Account. | £ s.d. 
Generation Engineers salaries and wages. . 1.528 3 2 
Coal and other fuel. e 3,526 4 8 
Oil. waste. water, eto POETEN СЕЕ 3 462 10 9 
Stores and wor ke expenses cesses Р 87 9 8 
Repairs to buildings, plant, eto. .. S... 1,289 8 6 
Dietribution— Engineers’ salarios and wages 964 4 4 
f ИРЭН РЕЗОРРНОУЛЕИЕЧЬИКИ ТЯ SEU 281 10 8 
Renta payable... . onte bei tu obla 149 7 6 
Rates and taxes . — idis 362 l 8 
Insuranoe .;.......................... аа 55 106 9 10 
Svationery and printing ........ vise de . ы 162 9 11 
Auditor's fee—Board of Trade ...............—......... 58 4 0 
, uses СОАСОН E sea ее UE 19 13 4 
General charges and travelling. “е 9011 3 
| 9076 9 3 
Less repairs and renewals.. ........ . —Q . 1,57019 2 
Balance carried to general revenue account ....... . 12467 0 2 
£19,972 10 3 
Cr. £ a. d. 
Sale of current, less abatemente..... ........... . 18 940 10 7 
Rental of шөбега................................55+55... = 963 3 2 
Rente receivable ..........ccccssssessscsescscsseccsecsren . 64 5 0 
Testing foes ................ —€— ——— — а es 411 6 
£19 972 10 3 
CAMBERWELL ELECTRIC LIGHTING ORDER, 1896. 
Dr. Revenue Account, £ ad 
Generation — Eagineers salaries and wages............ 412 0 6 
Coal and other fuel РИТЕ РИИ Рен 927 15 10 
Oil, waste, water, eto,......... C " 122 12 1 
Stores and works expenses ............... Тее 22 2 2 
Repairs to buildings, plant, eto cesses 339 4 3 
Distribution— Engineer's salaries and wages 223 13 3 
pairs ....... —— ——— n T, PERTE т 71 0 4 
Ranta payable ....................... FF T 53 2 0 
Rates and taxes . РЕТТЕР 3 “ 140 19 10 
Iosurance ... .... .........-. —————Á—MÁ “ 27 15 10 
Scationery and printing ...................... €— — 62 7 7 
Auditor's fee—Board of Trade .......................... 14 0 0 
General charges €999009 0-90 ^«4 9 G9 0 69 0 90 649 0999900699» P9090 00960095000*9€9 73 15 0 
£2,490 8 8 
Less repairs and renewala.......... — t ÀÁ— 410 4 7 
2,080 4 1 
Balance carried to general revenue account ...... 2,0690 17 4 
pid #4750 1 5 
Е : £ e d. 
Sale of current, less abatemente...... 310 
Rentel of meters -. . . 0 oa 170 17 7 
. #4,750 1.5 
SOUTHWARK ELECTRICO Ілонтіха ORDER, 1892. 
Dr. Revenue Account. £ в d. 
Generation—Engineers’ salaries and wages. а 82 8 O0 
Coal and other fuel. 3 3 185 11 2 
Oil. waste, water, eto . . 24 10 5 
Scores and worke expenses ...... e 4 8 10 
Repairs to buildings, plant, өбо....................„._ 67 15 2 
Dietribution—Engineers' salaries and wages 33 6 6 
Re re OHO уо 9996090099 SE 6D OES © ES 0 о еэ 0090 HE 0 99000 ооо ооо оог о ше 3 13 1 
Renta payable ... ........................ 3 Drie 10 10 1 
Rates 6x55... ⅛oꝛmV m ³ð A e VR ONT = 33 7 0 
Iosur ane „ „ 8 5 11 2 
Stationery and printing ....... eee id ac 218 6 
Auditor's fee—Board of Trade -..—.- 216 0 
456 15 1) 
Lees repairs and гепезта1в............................_. 71 8 3 
385 7 8 
Balance carried to general revenue account.. 487 10 11 
£872 18 7 
Cr. £ в. d. 
Sale of current, less abatements . 849 2 11 
Rental of meters .. ....... —— E ———— 23 15 8 


— 


£872 18 7 


. CITY OF LONDON ELECTRIC LIGHTING. 


The ordinary meeting of this Company was held last Friday ab 
Cannon street Hotel. 

In moving tbe adoption of the report, Sir David L. Salemons 
said he trusted the statement he bad to make respecting the 
affairs of the Company would be regarded as reassuring, notwith - 
standing the small amount of profit made in the past year. The 
main point which called for rettiark in the report was the table of 


Вагов ven upder Ње heading *' а ce per unit obtained.” 
would be observed that the ө Мы. Jd ei олу gone down, 


that the public placed complete confidence in the 


till last year іб reached 4:094. per unit. This figure, combined with 
bwo other circumstances, had rendered the payment of a dividend 
on the ordinary share capital impossible on this occasion. Looking a 
little ahead ab their prospects for the year now passing, hestated that 
with the new tariff a considerable increase in the receipts should 
ensue. Coal had already begun to fall in price, He pointed out 
that ld. per unit was equal to £50 000 on an output of 12,000,000 
units an output they almost reached last year, or, say, about 
7 per cent. өп the issued ordinary share capital. Referring to the 
recent litigation in the Court of Ap as to the validity of 
certain contracte, the chairman stated thab from the nature of 
this latter judgment ib appeared desirable to appeal no farther, 
for by this decision the Corporation were bound to the contracte 
in the eastern of the City, which was equal to about half the 
whole of the City, and therefore the City could not under any 
circumstances enter into competition with them, either by buying 
up the Charing Cross Company or by obtaining an order for them- 
selves for a given period, He specially asked the shareholders to 
bear in mind that for private lighting their position remained the 
same, since their provisional orders were untouched by the con- 
tracts being upset. The general business of the Cempany was not 
touched in any way whatever. His own individual view was that 
the shareholders had to encounter their worst оша the fact 

esty and 
integrity of the City, and it was only natural that the shares of 
this Company should be registered as a first-class holding. He 
considered that they had been treated most unfairly in the matter 
of rating, and they had appealed against the enormous increase 
that had been e. The additional machinery which had been 


placed in the works was for the production of continuous current, 
which simplified the working to a great extent, and was very 


efficient besides. | 
Colonel Martindale seconded the adoption of the report. 
In an answer to queetions, the Chairman said that although they 


were advised ab present not to appeal against the judgment of the 


Court of Appeal, if the Corporation did not come to reasonable 

terms it might become necessary to do so. He admitted that the 

lowering of the rate had proved to be a mistake, bub the rate had 
in been changed to a figure which he believed would pay the 
mpany. 

The report was then adopted. 

The Chairman announced his retirement from the Board on 

grounde of health. He stated that now the corner appeared to 

him to have been turned in the position of the Company, he felt 

perfectly free to take that course. 

Much eb was expreesed at the chairman's announcement, and 

a vote of thanke to him was unanimously passed, 

The retiring directors were re-elected. 


. DIRECT SPANISH TELEGRAPH. 


On Tuesday the Marquis of Tweeddale presided ab the meeting 
of the shareholders held ad the offices Winchester House. 
The Chairman said there had been two rather serious inter- 
ruptions during the year; but ib was satisfactory to learn that 
the Bilbao cable was found in excellent order, except just 
where the faulte occurred, and he had reason to believe that, 
owing to the change in position of this line and the thoroughness 
of the repairs it would give no more trouble for some time to 
come Since the beginning of the year the Barcelona-Marseilles 
cable had been interrupted, aud, owing to the bad weather prevail- 
ing in the Mediterranean, it had been impoesible as yet to repair 
id. but in all probability it would be at work again in a few days. 
The cost of this and other repairs wouid make a considerable 
inroad on their reserve, which would probably be depleted to an 
extent of not lees than £10,000; bu» so long as they continued to 
maintain the fund efficiently and keep іо ab a substantial sum, 
there was no reason to fear, 

Mr. J. Denison Pender seconded the resolution, which was 


NATIONAL ELECTRIC WIRING. 


Directors: R Stewart Bain, Esq., С.А. (chairman); B, Bern- 
heim, E*q.; W. R. Davies. ‚; G. Ellis, Esq., J. P.; J. T. 
Jervis, Esq., M I. C. E., F.R G. S.; J. W. Swan, Esg., F. R. S. 
Manager and secre : W. B. Cownie. 

Repord of the directors for the year ended Dec. 31, 1900: 

The кон profib for the period under review is £9 636, Oa. 2d., 
from which has to be deducted expenses of administration, allow- 
ances on contracts, etc., amounting to £5 642, 4s. 8d., leaving a 
balance of £3 993 15s. 6d. To this has to be added the balance 
carried forward at Dec. 31, 1899—viz.. £281. le. 5d.—making а 
total of £4,274. 163. lld. The directors recommend that this 
amount be dealt with as follows: to pay a dividend ad the rate of 
4 per cent. on the paid up capital lor the year, £2 499. 11a 81.; 
provision for further allowancee, depreciation. etc., £1 390 19e 64.; 
to carry forward, £384 бе 9d. The directors have pleasure in . 
stating that the increase in the business during the year has been 
very satisfactory. The orders taken from Jan. 1 of the current 
year to date of this report show that the increase has been more 
than maintained, Several large contracts have been secared by 
the Company, involving the complete equipment of plant 
necessary for power and lighting. Daring the year 2,240 
installations with an aggregate of 57,519 lamps of 8 o. p., 
have been completed, of which 777 installations, with an 
aggregate of 19973 lamps of 8 c.p.. were free wiring, and 
1,463 installations, with an aggregate of 37,546 lamps of 8 c.p., 
were contract, while the orders in hand at the close of the year 
were 590 installations, with an aggregate of 33,084 8-c.p. lamps. 
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Free wiring contracts have been entered * with the. Corporation 


of Swansea, the borough of Poplar. and the Scottish House- to- 
House Electricity Company. Coatbridge. Mr. R. Stewart Bain 
and Mr. B. Bernheim. in accordance with the articles of associa- 
tion, retire ао this meeting but are eligible. and offer themselves 
for re-election.  Meesrs Monkhouse, Sooneham, and Co., the 
p s also retire at this meeting, but offer themselves for 
re-election. 


Dr. Prorit anD Loss Acoount £ s. d. 
Management expenditure аб head office and 
branches 0100000 OOD CS ооо ^9 O68 O08 6 EF 6 HO ооо оо о фо O9 Ф090 о -00008 000 6 oe 4,415 16 9 
Directors’ fees, £1,200 ; less relinquished, £600 .... 600 0 0 
Auditors’ fes ðĩ — 52 10 0 
Allowances on contracts, bad debts, eto. 573 17 11 
Balance carried down 9 99 0408 овоон OER 00900 90090099 090009000099 oan 3,993 15 6 
£9,636 0 2 
Depreciation provisions, etc.: ——— 
Allowances on contracte and doubtful debte............ 0 
Free- wired installations. o mo o ws o os o a o os o ao o me 582 18 10 
Fixtures, fittings, plant, and tools. ses s mes 1 
vertising ел 04m 060990000 09 000 ыр 0 GS 0 OG 0 0$ 6 € 0 60 0-000 0 OO 0 ot осн оом о OO 150 19 3 
Preliminary expenses . .. 112 19 11 
1.390 19 6 
Balanoe а =з em оом 0 09 0 000 ооо оосо оса OG 0 (00 € 0€ 0 000 осмоне 0 (00 еси OE 0 ол о OO 2 602 16 0 
£8 993 16 6 
Cr. £ s. d 
Revenue from free-wired installations................-.... 2190 0 9 
Profit on contracts and sales V . 6864 5 2 
Interesd diecount, and ocommi- sion es. os e=. — . HIB 4 7 
Sandry receipts ... . асое —Ó 137 12 9 
Transfer fees ROT NR c ia 5 17 6 
©9636 0 2 
Balance brought down.... . . . . .. £9 99315 6 
£3 993 15 6 


WILLANS AND ROBINSON. 


Directors: Mark Robinson, Esq. M I. C. E (chairman); Sic 
Gilbert A. Clayton East, Bart. (deputy- chairman); Captain 
Н. Rial Senkey ; Lieut.-Generai Sir Richard H. Sankey ; 
Thomas О. Lazenby, eq. 

Report of the directors (with abstract of accounts) for the balf- 
year ended Dec. 31 1900: 

After writing off ав depreciation from plant patente, etc., the 
sum of £5 855. 15s. 8d. and paying interest upon debenture stock 
the balance to the credio of profit and loas account a» the end of 
the half. year (including £6 757 2a lld. brought forward) is 
£39,360. 198. 10d. Oat of this the directors propos e that dividends 
be paid аб the rate of 6 per cent. per annum upon the preference 
shares and 10 per cent. per annum upon the ordinary shares and 
that a bonus of 2 per cent. be paid upon the ordinary shares for 
the year 1900 the whole amounting to £20 761 166 lid. The 
amount payable to the original directors, in accordance with the 
articles of association being £5 685 16s 51., the balance available 
is £12 912 ба. 6d. From thie the directors propose to carry £2,000 
to the debenture redemption fund and £3 500 to the rese ve 
fund, leaving a balance of £7 412 бе 6d. to be carried forward. 
The auditors having questioned tbe propriety of investing the 
debenture redemption fund (the creation of which is a voluntary 
асо on the part of the Company) in the names of the trustees, 
And thus placing it beyond the control of the Company, tie 


directors have taken counsel’s opinions, and are advi- that 
future investments should be in tbe Company's name. The 
necessary alterations have been made in the sccounts. The 


Opinion of counsel, and of the auditore, has aleo been taken, аз 
promised at the last meeting, upon the queetions then raised эв 0 
the od sel of share premiums. Copies of the opinions and 
of other papers relating thereto have been circulated among the 
shareholders. It will be seen that counsel and the auditors con 
sider that the proposed applications of the premiums (which they 
say are profit and not capital) to meeting various exceptional 
expenses, are in accordance with the articles of association. The 

posal to carry a portion of the premiums to the reeerve fund is 
in accordance with general practice. and under ordinary articles 
of association such profit may lawfully be divided among the 
shareholders. Bat in view of the преса! wording in one of thia 
Company's articles, counsel think that the distribution of 
premiums as dividend is open to question. This opinion 18 con 
sistent with carrying premiums to the reserve fund as proposed, 
it being only nece-sary to take care that any amount so carried 
shall not be distributed. Io will be seen that a further question 
arises as to the remuneration of the original directors, and 
(as regards a certain limited period) the remuneration of the 
staff. Under the circumstances, the balanco of the share 
premiums account. amounting to £27 440. 2а. 4d., is again carried 
forward. The growth of the business in the past two years has 
largely diverted to more pressing uses the additional capital 
intended for new buildings and plant. Between December, 1898, 
and December, 1900, while the value of buildings and plant 
increased by about £78,000, the floating capital of tue business, 
including the sums locked up in stock of all kinds, in work in 
progress, and in balances owing by debtors, increased by no less 
then 1£115,000. In the opinion of the directors, this growth is 


only the natural consequence of the increased volume of the Com- 
pany’s trade, and is justified by the increased profite of the same 
period. But ib reeults that if the extensions of premises and plant, 
which are more than ever neceseary, and to which the Company is, 
in fact, committed, are to be properly carried out, and especially 
if the new boiler works near Chester are to start upon the scale 
plainly desirable, the capital of the Company must be increased. 
With this object а resolution will be submitted authorising the 
creation of new shares (in equal proportions of preference and 
ordinary shares) to raise the share capital frum £500 000 to 
£750,000—to be issued not necessarily at once, but as may be 
required. The first portion of the extension works at Rugby is 
nearly completed ork has been commenced in the new paro of 
the foandry, and the fixing of tools in the new machine shope will 
begin 3 The boiler works at Queensferry make good 
progres he Admiraloy has ordered Niclausse boilers to be 

dted in the new armoured cruiser '' Suffolk,” of 22 000 h.p., and 
in a sloop of 1,400 h.p. The directors consider that the interim 
report of the Admiralty Boiler Committee, recently published, is 
likely to have favourable resulte upon the future of the Niclausso 
boiler. Captain H. Riall Sankey, R.E. (retired), and Mr. Themas 
Orger Leszonby retire from the Board, in accordance with the pro- 
visions of the articles of association, but are eligible, and offer 
themeelves for re-election. The auditors, Messre, Cooper Broe. 
and Co., also retire, but are eligible for re-election. 


Dr. Pnorrr AND Loss Аососмт. £ e, d 


Rents, rates, and taxes . 641 4 6 
Interest on debenture stock —Á———— 212 0. 0 
Salaries, including directors’ remuneration......... 6452 4 9 
Contingent salaries to employés...—....—...—.—..... 1794 8 2 
Fire insurance ... ..................—.—. saa VES ——— 184 15 10 
Fire insurance fand  ................ — — M 400 0 0 
Legal and professional charges ...... 21 16 10 
Ad vortisinnnn . 4 — еее cence 556 10 6 
B oka stationery, and printing 865 5 5 
Postage and telegrams ......... ЖОГОТО —À 267 13 0 
Traveiling, hotel, and general charges A 569 4 2 
Auditors’ fee and expenses... ..... ............... .. 97 18 4 
Company's eubscripti.n to sick club, doctor's club, 
апа benevolent fund ....... 3 e 291 1 1 
Allowances to reservists’ families and subecriptionss 
to works’ war relief fund ...... 30 АЕА 156 1 11 
Depreciation of property, plant and machinery, an 
patents. 5 —— ЫЙА . 585515 8 
Balance carried down ..........—.—..—.—.- ... . 32 608 16 11 
£52'812 17 1 
Contingent share of profite to directors, as per 
articles of association =.. £5686 16 5 
Balance available for dividend or reserve.......... -... 20917 0 6 
£32 603 16 11 
т. £. s.d. 
Gross profit for the half-year ...............-....-.-.. 50, 935 18 7 
> шә ы - cans w—.9*5009090900900909009«09 оо о00 5 059005090009 54 400 0 0 
Interest on investments. eto. 1,453 11 6 
Transfer and registration fees. ....-. 23 12 0 
£52.812 17 1 
Balance profit (half-year), brought down............ . £32 603 16 11 


£32 603 16 11 


APPOINTMENTS VACANT. 


Electrical Engineer, capable of designing and saperintendi 
the construction and installation of dynamos, motors, etc. Details 
in our advertisement columns, | l ' 

Switchboard Attendants, Southend - on - Sea Corporation, 
35s. per week, April 1. Details in our advertisement columns 
(lasd issue). 

Imprever Wanted in an electric light works, must have had 
previous experience, £l per week. Details in our advertisement 
columne. 

Inspecter of Motormen, eto., Southend-on-Sea Corporation, 
35s. per week, April 1. Details in our advertisement columns last 
issue. 

Clerk ef Works, Bristol Corporation, to extend the construc- 
tion of the superstructure of the Avonbank station, Particulars 
will ehortly be advertised. 

Clerk and Canvasser, Bermondse porous Electricity Depart- 
ment, £140 per annum, April 15. Details D our advertisement 
columnes, | | 

Meins Superintendent, South Shields Borough, take eharge of 
all outeide work, £130 per annum, April 10. Details in our 
adve: t ise ment columns. 

Assistant Engineer, Borough of Hammersmith, to take charge 
of an eight. hour shifo, £130 per annum, April 4. Details in our 
advertisement columns, | | 

Junior Assistant, Hammersmith Borough, mains department, 
30ə. per week, April 4. Details in our advertisement columns. 

Engine Driver, Tunbridge Wells, accustomed to Willan 
engines. Details in our advertisement columns. |. 
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CONTRACTS FOR ELECTRICAL SUPPLIES. 


CONTRACTS OPEN. 


Burnley.—Tenders are invited for accumulators, boilers, and 
economieers by April 9. 

Piatra Neamtz (Roumania).—The Municipality invite tenders 
P о electric lighting of the town for 30 years. Tenders by 

р e 

Sunderland.—The Corporation invite tenders for the supply of 
104 arc lamp pillars, lampe, and accessories. Tenders by April 3. 
Details in our advertisement columns. 

Halifax.—The Tramways Committee invite tenders for trolle 
wire. Particulars can be obtained from Mr. H. F. Street, borough 
electrical engineer. Tenders by April 4. 

Pleesti (Roumania).—The Municipality invite tenders for the 
laying down and working of electric tramways for 30 years. The 
provisional deposit is £2,000. Tenders by April 3. 

Kirboaldy.—The Corporation invite tenders for engines and 
dynamos, storage battery, and overhead travelling crane.: Tenders 
by April 15. Details in our advertisement columns. 
` flaiford. — The Corporation invite tenders for wiring for motors, 
3 leads, engine room and switchboard connections, etc. 

nders by April 9. Details in our advertisement columns. 

Hornsey.—The Urban Districb.Council invite tenders for the 
supply and erection of various plant for electricity works. Full 
details in our advertisement columns. Tenders by April 11. 

Halifax.—The Electricity Committee invite tenders for the 
supply of sbeel маш ШШЕ; Particulars can be had from Mr. 
H. F. Street, borough electrical engineer. Tenders by April 11. 

Motherwell.—The Electric Light Committee invite tenders for 
steam dynamo and switches, and steam, feed, and exhaust pipes, 
etc. Tenders by April 29. Details in our advertisement columns. 

Colwyn Bay.—The Urban District Council invite tenders for a 
waber-bube boiler, feed pump, injector, steam, exhaust, and feed 
pipes, etc. Tenders by April 18. Details in our advertisement 
columns. 

Paris, — The Post and Telegraph Department invite tenders for 
kg. bronze or copper and 30,000 copper connections, 
t lote, Particulars may be obtained at Rue de Grenelle, 
103, Paris. 

Zagasig (Egypt).—The Local Commission invite tenders for the 
electric lighting of the town. Specifications, eto., may be obtained 
from the Public Works Department, Cairo, where tenders may bo 
addreesed until April 15. 

Dublin. —The Lighting Committee invite tenders for condensing 
plant, pipework, feed pumps, saperheaters, mechanical coaling 
apparatus, overhead crane, and workshop equipment. 
by April 22. Details in our advertisement columns. 

Edinburgh.—The Corporation invite tenders for arc lamp 
carbons, cast-iron pipes, pavement and road box frames, and 
covers, etc., for their electricity supply stations for the year from 
May 15. 'Tenders by April 20. etails in our advertisement 
columns. 

Bradford.—The Corporation invite tenders for the supply, 
delivery, and erection of a combined motor balancer and boosters, 
with switch Fend for same, at their electricity works, Bolton - road, 
Bradford. Tenders by April 3. Details in our advertisement 
columns. | 

Grosswardein (Austria).—Tenders for electric lighting are 
required. The town has а population of 51,000, and 1,220 lamps, 
av ng 2 000 hours per year, will be guaranteed. Particulare 
DAY obtained from the Municipal Authorities. Tenders by 


Tenders 


Portameuth.—The Corporation invite tenders for the supply 
and erection of additional Lancashire boilers, feed pumpe, 
mechanical stokers, economiser, steam, feed, and other pipes, 
chequer plating, and sundry ironwork. "Tenders by April 16. 
Details in our advertisement columns. 

Eastbeurne.—The Corporation invite tenders for the building 
of nine large and six small underground transformer chambers, to 
be constructed of brick or cast-iron. Specification, ebo.. can be 
obtained and drawings inspected ab the office of the Borough 
Electrical Engineer. Tenders by April 3. 

Metropolitan Asylums Board.—The Board invite tenders for 
the sapply and erection of a complete electrical generating plant 
and a complete boiler plant for heating ab the asylum now in 
course of construction at Tooting Bec., S. W. Tenders by 
April 24. Details in our advertisement columns. 

Eoohdale.—The Corporation invite tenders for the supply of 
steel tramrails er section), fishplates, bolts, nuts, and 
washers, anchor joint and sole plates, pointe and crossings, drain 
rails, etc. cations, etbo., can be obtained ab the office of 
Mr. S. 8. Platt, M.LC.E., borough sarveyor, Town Hall. 
Tenders by April 1. 

Farnworth (Lanos ). —The Urban District Council invite tenders 
for taking up and removing existing pavement, excavation, con- 
creting, and paving (labour) in connection with the laying of about 
four miles of tramway, single track. Particulars may be obtalned 
from the engineer, Mr. W. J. Lomax, A. M. L. C. E., 11, Fold-street, 
Bolton. Tenders by April 8. 

Leeda,—The Lighting Committee invite tenders for steam, feed- 
water, exhaust, overflow, blow-off and other pipes, valves, hot- 
wells, feed-water pumps, economiser, etc., in connection with 
engines of 4,000 Lh.p. Specifications, obc., may be obtained from 
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Mr. H. Dickinson, manager of the department, Whitehall-road, 
Leeds. Tenders by April 15. 

. Bradford.—The Corporation invite tenders for the supply, 
delivery, and erection of one 100-kw. motor-generator, with 
switch gear for same, at their electricity works, Valley-road, 
Bradford. Specifications, eto., may be had on application to 
Mr. К. A. Chattock, M.I E.E., city electrical engineer, Town 
Hall, Bradford. Tenders by April 3. 

Middlesbrough.—The Electric Lighting Committee invite 
tenders for boiler-bouse plant—one 306, by 8ft. Gin. Lancashire 
boiler and accessories; engine-house plant—one 300-kw. high- 
speed steam dynamo and accessories, together with steam, 
exhaust, and feed pipes, etc.; condensing apparatus—ejector 
condenser, with circulating pumps. Tenders by April 30. Details 
in our advertisement columns. 

Palencia (Spain).—Tenders are invited for the installation and 
working of a telephone system for nob more than 20 years ; 10 per 
cent. of the annual receipte will have to be paid to the Govern- 
ment, Tenders may addressed to the General Posb and 
Telegraph Deparbment by April 21. Such perticulars as have 
been received may be examined on personal application at the 
Commercial Department of the Foreign Office any day between 
11 a.m. and 5 p.m. 


RESULTS OF TENDERS. 


Dubiin.—The tender of q. and W. Stewart, Belfast, for building 
and chimney shaft at the Pigeon House Fort bas been accepted. 

Croydon.—The County Council have accepted the tender of 
Mr. E. Danks for the supply and erection at the electricity works 
of two dry-back boilers at £1,630. 

Battersea.—The Works Committee have accepted the tender of 
Mr. E. B. Mitchell for the supply and fixing of four copper tape 
lightning conductors at the central electric lighting station at £64. 

Aberdeen.—The Gas and Electric Lighting Committee have 
accepted the tender of Messrs. Gall and Walker, builders, at 
£2,897, for the erection of a plain circular chimney stack in con- 
nection with the electricity station at Dee Village. 

Bradford. — ТЬе Corporation have accepted the following tenders 
for the works required to be done in ereetion of a generating 
station ab the electricity works, Valley-road, Bradford : T. 0 
and Sons, Thackley, masons etc.; Wilkinson and Dawson, joiners 
ete.; L. Roberts and Co., Limited, Outler Heights, smiths and 
ironfounders ; Hill and Nelson, slaters ; R. Townend, plumber and 
glazier; Bradley, Krischke, and Co., plasterers; T. H. Hewitt, 
painter. 

Eastbourne —The Town Council have accepted the tender of 
Messers. Walter F. Glover and Co., at £7,663, for underground 
mains for private and public lighting, etc., and of the British 
Electric Traneformer Company for £2,600. 10s. for transformer 
sub · stations and equipments. The following tenders have been 
received for arc lamps and posts, the carbons to burn for 
45 hours—viz.. Meesrs. Gilberb and Co., £1,830; Messrs. Oliver 
and Co., £1,784. 8s. ; and Messrs. Crompton and Co., £1,770. 

Cardiff, —The Corporation have received the following tenders 
in connection with the erection of a chimney shaft, etc. (160%. 
bigh from floor line), for the electric (tramway) power station ab 
Roath, Cardiff: 


W. Symonds and Oo.. Cardiff (accepted) ....... sare ar „ £1,626 12 1 
Olark and Oo., Cardiff. JSC Кие . 1,665 1 5 
Alphons Oustodis Chimney Oompany, Sheffield . 1,600 0 0 
Chubb and Oo, Oerdiftkl .... . o me o e o me o ~ 1,732 0 0 
Knox and Wells, Cardiff... . . 1,770 0 0 
Walters aud Johns, Morriston ........................ e. 2,072 18 7 
R Н. B. Neal, Plymouth e memso . . —.—.— 8,5640 0 0 


Poplar.—The Borough Council have received the пот 
tenders for the supply of an electric crane to lift а maximum 

of five tons, with а return block, the electricity supply being 
continuous current ab 460 volta : 


Oarrick and Sons, Dalry Ironworks, Edinburgh (accepted)... £780 
Marshall, Fleming, and Jack. Dellburn Ironworks, Motherwell 780 
Orompton and Oo., Mansion House- buildings, E C.. ... 821 
Ohatteris Engineering Compauy, Ohatteris, Oamba ........ .... . 821 
J. Booth Bros., 75A, Queen Victoria-atreet, Е.О. ........ ....—. . O15 
Wimshurst. Hollick, and Oo., Rochford.........................—. . $895 
T. Smith, Rodley, Leeds .........................—.—.—.—. -.. 902 
Jessop and Appleby, 22, Walbrook, Е.О. ................... —.—— 915 
Higginbottom and Mannock, 25, Victoria-street S. WW. 1,000 
J. Whitley and Oo., Bramley, Leeds ...................—.....—. —.- 1,022 
Carrick and Ritchie, Waverley Engineering Works, Edinburgh 1,027 
Mather and Platt, Manchester . . 1,055 
Btotherb and Pitt . аза veuve uud савана 1, 


BUSINESS NOTES. 


TRACTION. 


Neweastie.—The work of laying the new tramways has been 
begun on Jesmond-road. 

Shemeld.— The public service of electric tramways to Broomhill 
was inaugurated on Monday. 

British Guiana.—An electric tramway of over 10 miles in 
length has just been opened for traffic in Georgetown. 

Penge.—It is proposed to construct an electric tramway, iu 
direct communication with Croydon and the Crystal Palace. 
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Poole, — The official inspection of the tramways from Poole to 
the County Gates was carried out by Major Pringle last week. 

King’s Norton Tramways Bul.— The House of Lords Com- 
mittee presided over by Lord Stanmore have passed the preamble 
ef this Bill. 

Briahton.— The engineer's plans and specification for the 
erection of a car-shed and offices at an estimated cast of £9,360 
have been approved. 

Leeds —Elevtric cars have been run for the first time between 
Beeston Hill and Woodhouse-street. The new line comprises a 
length of nearly 3} miles. 

Hampstead —The Works Committee will recommend the 
Council to spend £1,500 in the purchase of motor-vans for streeb 
cleaning and watering purposes. | 

Hammersmith —The Law and Parliamentary Committee have 
approved the amended agreement between the Borough Council 
and the London United Tramways Company. | 

Kinver.—The electric tramway was inspected on B by 
Colonel Yorke on behalf of the Board of Trade. The line will be 
opened immediately the official certificate is received. 

Wednesfield —The Urban District Council have decided to send 
a deputation to the Wolverhampton Corporation to urge the 
extension of the Corporation tramways to Wednerfield. 

Private Bills —Tbe London County Council (Tramways aud 
Streev Widenings) and the Notting Hill Electric Lighting Bills 
were read a second time in the House of Commons on Tuesday, 

Scarborough.—A company is being promoted to introduce a 
motorcar service into the town. In the winter months the cars 
will be converted into omnibuses, and used for a regular public 

Aberdeen.—The Tramways Committee have been requested to 
горо ав фо the propriety of having the tramway stations 
indicated on the street lamps along the various routes, во that the 
stations may be known ab night. 

Tramway Reoeipts.—The following are the latest traffic 
receipts: Buenos Ayres and Belgrano Electric (bo Feb. 24), £604 
increase ; Perth Electric (bo March 22), £302 increase; Brisbane 
Electric (to Feb. 6), £49 increase. 

West London Tramways.—The difficulties between the Kew 
Observatory authorities and the London United Tramwaya Com- 
pany are evidently at an end, as we are informed that the line 
will shortly be open to the public. 


Stoke-on-Trent — The Light Railway Commissioners have 


grauted the application of the Potteries Electric Traction Com- 
pany for gee railway extensions in the borough, and have fixed 
the limit of time for purchase at 31 years. 

. Kingston on-Thames. —The Tramways Committee bave had an 
inder view with the representatives of the London United Tram. 
ways Company, and plans of certain street widenings in connec- 
tion with the scheme are being considered. 

Hendon.—The Urban Dietrict Council have given their consent 
to the Charing Cross, Euston, and Hampstead Railway and the 
Finchley and Hendon Tramway achemes, subject to the incorpora- 
tion of certain approved clauses in the Bills. 

Willesden —Of the 21 newly-elected members of the District 
Council, nine are supporters of the tramway echeme and 12 
Opponents, For the most part the residential districte have voted 
against tbe scheme, and the artisans in favour of ib. 

Nottingham. Тһе work of constrncting the Bulwell section of 
the electric tramways is progressing favourably, but at least 
another four months must elaps» before electric cars can run 
between the Great Marke*-place and the Bulwell terminus. 


Merthyr Tydfil.—If the Board of Trade certificate be received 
this week, it is possible that electric cars will commence to run 
for passenger traffic to-morrow. The traffic superintendend is 
arranging a time-table, including provision for workmen's cars. 


London's Underground Railways.—'The following peers have 
been appointed to serve on the Joint Committee to examine into the 
subject of underground railway communication in the Metropolis : 
the Earl of Lauderdale, the Earl of Rosse, Viscannt Knutsford, 
Lord Windsor, and Lord Herries. 

Rochdale.—The Tramways Committee have decided to give out 
orders for six cars, each of different construction. The public 
will thereby have an opportunity of showing which type or types 
of car they prefer. It has aleo been decided to take steps to 
procure 1,400 tons of steel rails, sufficient to lay about eight miles 
of track. 

Folkestone.—Major Pringle has held an enquiry as to the 
application of the Corporation for a provisional order giving power 
to construct tramways within the borough. The Light Railway 
Commissioners will open an enquiry on April 1 into the pro- 
visional order of the Folkestone, Sandgate, and Cheriton Company 
for the same purposes. 

Bath.—At the Town Council meeting last week, the Electric 
Traction Committee reported that there were many variations in 
the agreement between the Corporation and the promoters of the 
electric tramway scheme, and that they propoeed to give way 
on the question of the righb to purchase at the end of 14 years on 
the paymen? of an annual wayleave. 

Lytham.—The local authorities have approved, subject to minor 
alte: ations, a scheme for a light electric railway from Lytham бо 
Preston. A syndicate is negotiating for the purchase of the 
Blackpool, Lytham, and St. Annee tramway. and it is proposed 
to have an electric line right through from Preston, vid Lytham, 
St. Annes, and Blackpool, to Fleetwood. 


District Railway.—According to the Daily Май the Bill for 
the electrification of the Metropolitan District n. asking for 
powers to provide the necessary plant, is not likely to roceeded 
with. А change in the plans of the company makes such а course 
necessary, thougb this does nob imply the abandonment of the 
project. On the contrary, it is likely to be expedited thereby. 


Cardiff. —At Mouday's meeting of the joint Lighting and Tram. 
ways Committees 1б was decided to locate the chief offices and 
storeroom for these departments above the fish market. The 
sub-committee appointed to enquire into the tramcars have been 
asked to complete their work and report at the earliest possiblo 
minute. The borough engineer has submitted proposals for the 
alteration of the existing lines. 


Richmond. Тһе result of the postcard. poll on the question of 
the London United Tramways Company's scheme up to the 

resent is 3,130 in favour. 101 against. Fresh negotiations 

etween the Town Council and the company have now been 
opened. 10 is reported that the outcome of a private meeting of 
the Tramways Commibtee was of such а nature that appeared 
likely to give satisfaction to both sides. 

London County Couneil.— On Tuesday the Council unanimously 
passed a motion instructing the Highways Committee, inter alia, 
to report what extensions were required to perfect the London tube 
or underground railway system ай the earliest ible date. It 
was also decided to instruct the Parliamentary Committee to take 
steps to have the views of the Council placed before the Joint 
Committee of Parliament dealing with these matters. 


Shildon.—The United Kingdom Tramways Electrical Syndicate 
are considering the question of laying down tramways in the 
Shildon Council's district. It will be remembered that they 
recently obtained parliamentary powers on similar lines to those 
which they suggest for Shildon for the north-east portion of the 
county of Durbam. Id is proposed to run a quick service of cars, 
including workmen's care, night and morning, and to use the 
overhead electric system. 

Burnley.—The Tramways Committee have decided to reduce 
the tram fares both outside and in for certain stages. Ib has also 
been decided to run а 16 minutes service daily, except on Sunday, 
when a half-hour service will be ran until one oclock noon, 
followed by а 15 minutes' service in the afternoon. The Tramways 
Committee have decided to recommeod the Town Council to 
appoint Mr. Н Mozley, of Burnley, as manager of the Corporation 
tramwaye. The ealary is £350 a year, rising to £400. 


Tramcar Collision. —An electric tramcar accident of a serious 
character occurred at Ewood, Blackburn, shortly after 7 o'clock 
on Wednesday night. It appears that а car from Blaekburn over- 
ran the points at Ewood, with tbe result that another car proceed- 
ing in the opposite direction, from Darwen, came into violent 
collision with it. The front of the Darwen car was smashed by 
the impact, the driver and a conductor off duty, who was riding 
with him, sustaining severe injuries. Several of the passengers 
of the Darwen car also were more or less injured. 


Walker.—A^ the monthly meeting of the District Council the 
Tramway Committee reported upon the Tyneside Tramways Bill, 
stating that the committees of the Lords and Commons had 
diepeneed with the Standing Order respecting the non - consenb of 
the local authorities, and allowed the Bill to proceed, provided 
that the Tramway No. 3 be struck out. This had been done, and 
the Bill would be read а second time and go before the committee 
in due course. The Council's petition against the Bill bad been 
presented, as also petitions by the Newcastle Corporation and the 
Northumberland County Council. 

Huddersfield.— At the monthly meeting of the Town Council, 
the Tramways Committee reported that the accounts for the 11 
months ended Feb. 28 showed a deficiency of £10,885 17s. 3d., of 
which £2,560. 4s. 24, arose upon the steam-power working and 
£8,325. 13a. ld. upon the electrically-worked section, but this 
latter sum includes £7,776. 2s. 1d. for interest and sinking fund. 
The receipts for February for the steam traction sections were 
£1,904 le. lld., and from the electrically-equipped lines were 
£620. 178. 7d. The Council decided that the inside fares shall be 
the same as the present outside fares on all routes from the 
lsb prox. for three months. 

Blackpool —The Blackpool Times, after announcing that the 
Blackpool and Lytham tramways have been 5 by a 
syndicate, states that the line will be doub without delay: 
equipped with electrical plant, and provided with the most' 
luxurious cars. The paragraph further states that the line will be 
continued from Lytham to Freckleton, and then as a light 
railway to Preston. It has been decided to make an advance of 
2s. а week all round on the wages of the tramway employés of the 
Corporation. Thus. drivers will commence аб 26s. a week, and 
length of service and good conduct will eventually entitle them to 
30s. Guards are to commence at 24s., rising to 288. An additional 
inspector is to be appointed, and preparations are being made in 
оон directions for the inauguration of the new service round. 

arton. 

Halfax.—The traffic report of the Corporation tramways for 
the past fortnight for the first time this year shows a balance of 
receipts over expenses, the former amounting to £1 538. lls. 9d. 
and the latter to £1 527. 14s. 6a. Ab the meeting of the com- 
mittee lasd week the question under discussion was as to the 
delivery of 2 000 tona of rails, purchased with a view to tramwa 
extensions viá the proposed lift at Salterhebble to Rishwort 
and Elland. On the motion that the rails be stored some members 
wanted to know why, if the rails were nob to be used, the con- 
tracts for their purchase had been sanctioned. The reply given 
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was {фаб the time had arrived for the exercise of caution in regard 

to tramway developments. Within the next month the North- 

owram line, ib is expected will have been completed to Srocks 

Arme, the Queensbury line into Queensbury village, and the 

pode Bridge line to the Congregational church at Luddenden 
ооб. 

New Issue —The Tynemouth and District Electric Traction 
Company Limited, annou: ce that their shere capital will be 
£80,000, divided into 8.000 5 per cend. cumulative preference 
shares of £5 each, and 8,000 ordinary shares of £5 each. The 
whole of the ordinary shares have been issued and paid up. The 
company was formed to buy up the North Shields and District 
tramways, and to replace the steam traction by electric traction. 
The old lines have been considerably extended. They now run 
from the New Quay, North Shields, throngh Tynemoutb, along 
the Marine Parade, past Cullercoate, to Whitléy Bay. The 
electric trams are now running upon this route. Ло is estimated, 
when the lines are in full working order, the totel annual revenue 
will be £10 440, and the working expenses £5 590, leaviog а 
surplus of £4,850 The dividend on the present issue of preference 
shares will absorb £1,500 leaving £3 350 for depreciation and 
dividend on the ordinary shares. The estimated population to 
be served ie 60 800. 

Isle of Thanet.—Somoe successful running trials have already 
been made in the neighbourhood of St. Peter's with the cars to be 
used on the new ligho railway, and iv is officially stated that next 
week.cars will go over the whole line. I^ is expected that the 
tramways will be ready for traffic ad Easter. The power-house 
аб So, Peter's contaios two 320-h. p. Allis horizontal engines direct 
coupled to two 200-kw. generators, and two Bellies and Morcom 
vertical three cylinder compound enginee, 520 h. p., direct coupled 
to two three-phase generators. There are two batteries of boilers 
by Babcock and Wilcox, and the anrface condensers and cooling 
tower, which is capable of cooling 35 000lb. of steam per hour, are 
by the Wheeler Condenrer Company. The storage battery of 
530 cells is by the Tudor Accamulator Company and the switch- 
board, gene:ators. and sub station. elecorical equipments, and 
car motors have been supplied by the British Thomson. Houston 
Company. А suite of offices for the company’s officials ie attached 
to the main building. and detached offices for traction purposes 
are Bituate near the entrance to the works, A large car shed with 
reptir shop has been built to hold 40 cars. A siding has been 
laid direct to the power-house which will give ready accees for 
receipt of coal, etc. For the efficient working of the system, and 
with a view to future development, sub-stations have been oreoted 
ad Margate and Ramegate, to which the current will be sent at 
high tension, and there transformed for traction and lightiog 
pur A track has been laid on the quay at Ramegate 
Harbour for the conveyance of coal, etc., over the tramway. 
Tbe cars, which were builo by the Зо. Louis Car Company, are of 
the upper deck style, having an enclosed vestibule. Twenty are 
of the bogie type, and carry 72 ers. Mr. Arthur A. 
Tyler is the general manager of the system. 


LIGHTING AND GENERAL, 


Bristol —'The continuous-currend main is to be extended to 
Milk street. 

Imperial Tramways Co.— The directors bave declared a 
dividend of 84 per cent. | 

Bournemouth and Poole Electricity Supply Co. —The directors 
have declared a dividend of 6 per cent. 

Bath,—Mr. Francis Teague has been appointed electrical eogi- 
neer for a further period of three months. 

Remeval —Mr. A. R Bennett, Glasgow, has removed from 
55 Went Regent-street to 65, Renfield street. 

City of Birmingham Tramways Co —A dividend of 5 per cent 
and a bonas of 5 per cent, have been declared. 

Share Market.—Thero was very little business in electric shares 
during the week, and prices are practically unchanged. 

Globe aph and Trust Co —The directors have declared 
an interim dividend of 2s. 6d. per share on the ordinary shares. 

Grimsby.—4A cable is to be laid down Pasture-street. The cost 
will be £77, and it is expected that it will pay over 20 per cent. 


Llendudnmo.—The District Council have decided to apply for 
eanction to a loan of £1,027 for а new feeder from the works to 
South-perade. 

Battersea. —Application is to be made to the London County 
Council for a further loan of £10,600 in connection with the electric 
lighting of the borough. 

Stoke-en-Trent.— Messrs. Peers and Trentham, electrical engi- 
neers, Manchester. have been engaged to make a report upon the 
proposed electric light installation. 

Newport (Mon.)—Colonel Luard has held an enquiry into the 
application of the Corporation for sanction to borrow a further 
sam of £28 000 for electric lighting. 


Wellingborough. —The draft agreement between the National 
Telephone Company and the Urban District Council has been 
referred to the Highway and Lighting Committee. 


Leadon Gezette. —An adjadication order has been made out re 
A. J. Green mad, (сатун on business as the Midland Electrical 
Company), 20, Arthur · road, Erdington, Birmingham. 

Stookten.—The Sanitary, cee and Electricity Committees and 


the pele Board estimate their requirements for the coming 
year ab £14,336, or £200 above their expenditure of this year. 


Hart Accumulater Co.—This Company have opened an office, 
owing to the increase of their business in the Midlands and the 
North, at Temple-chambere, 33, Brazennose-street, Manchester. 


Stock Exchange.—Application has been made to the Stock 
Exchange Committee to grant a quotation to the British Electric 
Traction Company's further issue of ordinary shares of £10 each. 


Direct United States Cable Co.—The directors have resolved 
upon an interim dividend of 3s. per share, free of income tax, 
being at the rate of 3 per cent. per annum for the quarter ending 
March 31. 

Masilingden.— We understand that the tender of Messrs. 
Meldrum and Co. for a destructor has been adopted. The borough 
surveyor is preparing plans and estimates of a destructor and 
electric lighting station. 

Gillinghem.—We understand that at the next meeting of the 
Council iv will be proposed that an expert be employed to advise 


.the Council with regard to the proposed purchase of the electric 


light undertaking in the district. 


Buxton. — Ib is proposes to establish a line of telegraphs between 
Sheffield and Buxton fn order that communication may be improved. 
The National Telephone Company have decided to commence the 
laying of underground wires forthwith. 

Eastern Telegraph Co.— The directors announce a dividend of 
34 n cent. per annum on the preference stock for the quarter 
ending 3186 inst., and an interim dividend of 1j per cent. on the 
ordinary stock for the quarter ended Dec. 31 last. 

Cannook. — An arrangement has been made between the 
Telephone Company and the Postmaster.General by which he 
delegates his rights to the Telephone Company. These rights 
have been confirmed by the Urban District Council. 

Penge.—The consideration of the question of the supply of 
electric light for the district has been referred to a committee of 
the whole Urban District Council, with directions to obtain farther 
expert opinion on the whole question and to report thereon. 

Buston.— Ad the next meeting of the District Council the 
terms offered by the Midland Electric Corporation, Limited, for 
the public lighting of the town will be considered. Io is pro- 
posed that the Council enter into a contract from Dec 25 next. 

Sleaford.— With reference to a note in our lasb issue, we are 
informed that the Board of Trade granted the provisional order to, 
the Sleaford District Council last year. Plans have been pre 
and tenders have been accepted, and the works are now being 
actively carried out under the supervision of Messrs, E. Bremner- 
Smith aod Bremner, electrical engineers to the Council. 


Dublin —The Corporation on Monday sdopted the report of the 
Lightiog Committee, recommendiog the acceptance of а number 
of tenders in connection with the municipal scheme of electric 
lighting Ву this action the Corporation has committed itself to 
a vast undertaking, involving the expenditure of £250 000 The 
Corporation’s action is still bitterly opposed in the local Prese, 


Personal.—We are informed that Mr. S Thos. Pemberton, at 
present representative engineer and electrical expert of the 
Blackman Ventilating Company, is transferring his services on 
the lat pror. to Meesrs. John Gibbs and Sone ventilating, elec- 
trical, and consulting engineers Duke- street, Liverpool. We 
wish Mr. Pemberton every success in his new sphere of usefulness, 


Winding-up.—The petition of C. E. Foster and others for the 
compuleorily wioding-up of the London Electrical Cab Company, 
Limited, was before Mr. Juetice Wright on Wednesday. His 
Lordship, in dismissing the petition with costs, eaid he had 
decided that there were no misfeasance assets бо come in, and the 
official receiver had satisfied bim that there were no tangible 
assets Tnere had been charges of fraud insisted on, and therefore 
he should allow the coate, 

Arbroath.—The Corporation have, as we announced some time 
ago, reeolved that the electric lighting scheme shall be carried out 
by themselves. However. an agitation amongst shopkeepers and 
others against this decision resulted in a meeting which was held 
on Wedneeday, and at which the following resolution was carried: 
* That this meeting is of opiaion that before committing the 
ratepayers finally an opportunity ought to be given by means of 
a plébiscite of saying whether they consider it in the public interest 
for the Corporation to carry ооо the provisional order or to hand 
іо over to a company on the best conditions obtainable. ' 

Bradford Workhouse.—Mr. F. H. Bentham, chairman of the 
Board of Guardians, on Wedneeday formally started the steam 
turbo-dynamo which is to run the electric plant that has been 
installed at the union workhouse. The installation has been . 
effected from plans and specifications prepared by Mr. A. 
Bernstein, of Bradford, who has acted as consulting engineer to 
the Board. The plant consists of a Parsons steam turbo-dynamo 
of a capacity of 75 kw., equal to 112 h.p., which is capable of 
maintaining 1,250 incandescent lampes of 16 c.p. at one time. If 
required, an extra 10 per cent. can be put on that for a period of 
two hours, while space is reserved in the engine-house for an addi- 
tional engine should iv be re,uired. There is also a smaller dynamo 
driven by the old laundry engine, and suitable boosting arrange- 
mente are made to charge a storage battery of 128 cells, capable 
of maintaining 800 lampe of 16 c.p for a period of four hours. 
The new engine was supplied by Mesera C. A. Parsons and Co., 
of Newcastle-on-Tyne ; the dynamo. booster, and switchboard by 
Rosling Appleby, and Fynn, Limited, of Bradford ; the cables 
by Мг. G. A. Steiothal, Bradford; and the battery by the Elec- 
trical Power Storage Company, Limited, London. The engine- 
house bas been built from plans prepared by Mr, F. Holland, 


Bradford, > * 
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Sedbergh. —The District Council have rescinded their resolation 
passed at she meeting held on Jeb. 20: Thad phe question of 
electric lighting be lefo to the new Council,” and confirmed tho 
resolution at the last meeting that expert advice be 
obtained on the electric light question. | 

Neefelk —Various applications for leave te erect telegraph 
p on the sides of main roads have been granted by the County 

cil; also an application from the National Telephone Com- 
y for leave to erecb poles on main road from Coltiehall to 
junction of road to Stratton Strawless Hall. 

Kensington.—Tho Council have refused sanction to the laying 
of an armoured cable under the footway on the north eide of 
рош ton-road by the Kensington and Knightsbridge Electric 

g 
would have to 

Shannon Bleetric Power Bill —The conference of representa- 
tives of the rd Coancils of Limerick and Clare which was to 
have met in the o of the Limerick County Council, George- 
street, on Monday, hae been adjourned to nexd Saturday, owing 
to the failure of a sufficient number of members attending. 

Weybridge.—An application of the National Telephone Com- 
pany for the Council's consent to their laying underground cables 

rom their exchange in High-street to Thames-street aad Walton. 

lane, and near Weybridge Lock, following Church-street and 
Bridle-road, is before the Highways Committee of the Urban 
District Council. 

Maidstene.—An alteration has been made in the plan of the 
electric light station by substituting a slate roof for the galvanised 
iron з aig for in the original scheme. The additional coat is 
estimated at £90, and ought to be well worth the money con 
sidering the accentuation of both heat and cold caused by 
galvanised roots. 

Statistics._-The Natioual Telephone Company keep a record 
of the number of telephone messages send and received by their 
subscribers, and ap to the last report the total for the year 
amounted to 682,857 804—in other words, if the entire рор»: 
tion of the British Isles made use of the telephone it would mean 
20 messages per head per annum. 

І m.—4At the meeting of the Distriet Council on the 2186 inst 
the Clerk formally reported that at the Board of Trade enquiry 
the scheme of the Richmond Electric Ligh Company to supply 
electricity to Ham and Hampton Wick һай fallen through. Mr. 
J. Clifton Robinson wrote that rag соса ре 5 
Company were prepared to supply elec t to m ad a 
price nob exceeding 4d per Board. of Trade unit. 


Aeten. —Atbt the last of the Urbau District Council a 


rbed when the cable was worn oub. 


meeting 
hope was that the question of the electric light for the 
district d be taken up promptly and dealt with the new 
Council. Messrs. Neville and Co. wrote stating that they would 


be glad te know if there was any prospect of a publie supply of 
electric lighting for the district in the near future, as iò would 
inflaence as regards fitting up their faebory. 

Oreyden.—Ab the last meeting of the County Council the 
Borough Electrical Engineer reported that he had obtained prices 
for the erection of a generating panel with 5 equipment 
ad the works, and expressed the opinion thao this can be efficiently 
executed, and at less cost, by means of tbe staff ab the station, 
and suggested accordingly. Council decided than the work 
should be carried out by the staff in the manner suggested, 


Dunstable.—The Town Council are getting alarmed at the 
increased namber of telograph wires running through the town. 
Twelve months ago they made an application for all the wires to 
be puo underground, and received an assurance from the Telegraph 
Department that no additional wires should be put up, bud іо 
appears that now а eensiderable increase is being made. 
have decided to write again, protesting against that increase. 
Only 19 miles away, at S6. Albans, all the wires are underground, 
and thao Council refuse to have an overhead wire In the city, 


Gutta Percha Corporation. —Mr. Н. Brougham, official receiver, 
лац 5 ecd affairs Жы Wut Mg sary 2. "i 
r the Bankruptcy Court. e trar, ab the 
presione hearing, said that having regard to Mr. Shenton's evidence 
e would give Prof. Ramsay an e of submitting himself 
for examisetion if he so desired. Mr. Brougham now said he was 
informed that Prof. Ramsay did not see that any material advan- 
tage wes likely to be gained by the shareholders, or that his own 
interests wenld be served by his giving evidence in the matter. 


Heating of Shew Windows. — Ап apparatus is just being pae 
upon the market by the Allgemeine Elektricitáte-Gesellschaft, Berlin, 
for the heating of goods exposed in show windows, for the prevention 
of the settling of steam or ice on the window panes. Ib consiste 
of an iron frame, in which a number of wires are fixed in such a 
manner as to prevent short-circuit. The heating reeistance is so 
calculated as to exclude superheating even by maximum load. 
The contrivance has the advantage that ib is not necessary to 
disterb the goods when lighting or extinguishing it, as this may 
of course be done by meenas of a switch fixed anywhere ia the 
shop. Iv is also loss rous than the open gas-burners used for 
this purpose at the bottoms of some windows. 

Wewbary.—The Town Council recently submibted to the Board 
of Trade their objections to the Urban Electric Sapply Company's 
application for an electric lighting provisional order. Board 
of Trade replied that, regard being had to the failure of the Cor- 
. to their order, the Board were of opinion 

it was able that the provisienal order now applied for 
should be granted, and that they proposed to dispense with the 


and press upon the 


5 The objection was thao the whole streeb- 
distu 


-of Trade had 


: Ae, however, the 


They 


EN 


consent of the Corporation. The Board further intimated. thet 


should the Cor desire to make any farther representations 
in the master would be prepared to arrange for an ioterview. 
A deputation has been appointed to wait upon the Board of Trade, 
Board tbe claims of the Couneil to their 
consideration and support. | р 


Sbefleld: —At last week's meeting of the council of фе Chamber 


of Commerce it was reeolved that the Chamber, having considered: . 


the Bill of the Klectrie Power (Yorksbire) Compawy, and having: 
regard to the fact that the rights of the Sheffield Corperatien hu ve 


been provided for and ved under che new fortieth ulause of the 


Bill, do hereby deelere that ia their opinios tbe company’s Bill ie 
conosived in the beet interests of the commerce and industry of 
the lecality, and that іо must be of great advantage to ' 
generally thad central power stations sheuid be established for the: 
generation and distribution of electric power for motive and 
general manofacturing purposes ab the lowest possible ater вос 
the Chamber is prepared to support this principle һу 

before the Parliamentary Committee if this be deemed necessary. | 


G@eole.—At the las meeting of the Gae and Water Committee- 
the Clerk stated that he communicated with Nr. Medheres 


with regard to the price which they inserted in their eleotrie: - 


ion 1, and the charge for any amount up ù 
. and for веси unit over 20 8d. 
а general rule, not applying to thie order be- 
particular, but to all orders, thae the first 20 units hed te be 

lle. 8d., and all over 7d. per unit. If they objected de thao they 

could oppose it. Mr. Medburet, however, kad based his repore on 

61., and therefore he did net object to thie Meeres Grabam 

then wrote to him, saying theo they did nos think that the pro- 

posed reduction in the maximum price te lhe. 8d. need be objected 

to, and therefore they could inform the Beard of Trade Шао the 
Coeneil approved of the rule. 


Brighton. — Application is бо be made for sanction te borrow 
& farther sum of £850 for electric lighting, worke. The Lighting 
Committee have decided to take up and relay about 
of electricity mains in Grand parade зо as to allow of the neces- 
wood paving of the tramway romte to be. 


lighting order. 
20 unite was 13e. 


concrete for the 
laid. The coat of'the work is £200. 
and tixing (exclusive of brickwork) of two additional wate 


ing plant, for the sum of £2 150; also for the nece:sary steam, 
feed and otber piping in connection therewith for the eam of 
£048. The amended draft, conferring upon 
power to carry on telephonic business, within the Brighton tele. 
phone aree, May 1 as the date for the commencement of 
the term. Mr. H. H. Law has held aa airy зооо the appli. 
cation of the Town Council for sanctien to the borrowing of £19 600 
for purposes of electric lighting, 


.— The Bromley Urban Distriet Counci have informed 


| Bremiey 
the Rural Distriee Couneil ав they had had under consideracion 


the question of obtaining cheaper terme for telephone monie - 
tion with the district, and with ther view they had considered the 
question of applying for a Heense from the Poet master Genera 
dietriet wae within the 5 аге and-es- 


iv was understood tbab the Post Office aa 


Tho Bear 


150 yerde 


They have also aceepted . 
the quotations of Mesare. Babcock and Wilcox for the supply 
т tube 
| boilers; to be used in connection with the tramway eleotrio light. 


the Couneil tha 


Non 


provide a N themselves, they would be glad if tbe resolution. - 


ascertain whether thiey would be prepared to make a jo 

tion to the Post Office autho ities, with a view of such 

being laid as soon as possible The resolatien parsed was to the 
effect that all parishes within the Brom:ey Uniom that are situated. 
in the metropolitan district be asked to unite with the Council in 
approaching the General Post Office with a view of an installation 
being commenced by them in the district ad the earliest s 
тошо Io was decided to accede to the request of the Bromley 
authority. 


paseed by t were brought before the Rural Dietrico beim iig 
nd 


Оа Wedneeday lasd a deputation from Brighten, 
including the Mayor, were coeduoted over the works; and. 
expressed themeelves highly delighted with what they had 

the Keni and Sussex Oourtey, the wind. 


On the same day, sa 
blew one of the arc lights out of positien, and this somewhat. 


interfered with а eircuit of about 20 other lamps. Ib was as onse . 


detected, and the incandescent lamps were switched on. 
lampe were then pat out a few minutes before the usual time. 
The incident was immediately to & Press 
London, ard on the following day a 


Tho aro . 


paragraph: in the 
y London papers of а most Masini, y) character, stating 


that there had been a failure of the electric supply, and that the 


town was placed in darkness. The paper іе 5 
because such slipshod reporte are most damaging 00 town and 
ite officials. Mr. E. A. Fawcett has held aa enquiry iato. . 


the 
establishment of а munisipal telephone system ia the borough and 
surrounding districte. 


Bastbourne.— Mr. E. A. Sandford Fawcett has held 5 | 


into applications for sanction to an additional loan of 480 s 
account of extensions of the electric light . The 
Town Clerk gave particulars of the application stating vhat loans 
of £88,085 for the purchase of tire light and 


be necessary, and 0 wae om the recommendation ef Mr. 


plication of the Corporation to borrow £20,000 for the | 
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Hawtayne that the Council resolved, for the sake of the economical 


working of the undertaking, to replace some of the antiquated 


machinery by newer appliances. and to remove the generating 


station to a site at Roselands, alread 


the proper*y of the Cor 
poration. The borough accountand 


charges, showed a balance of £834 lls. 2d. As to the Decoy and 


Low Level-road, etc., the Council asked to be allowed to borrow 
£3,000 for the purchase of the land, aboud 82 acres, and the 
remainder of the eum applied for was to enable them to fulfil 


their covenants as to making-up roads on property belonging to 
the Duke of Devonshire and M 

as the building estate was developed. This statement was sup- 
ported by the testimony of the various officials in attendance. Abd 
the termination of the enquiry the inspector visited the electric 
light works and the Decoy. 


Hackney.—At the last meetin 
Lighting Committee reported on 
river fron 
Millfields for wharfage, etc., by the construction of a dock. The 


cost of carrying out this work is estimated at £1 250. The Lee 
Conservancy Board will accept a rental of £25 per annam for the 


occupation of the land, the Board at the same time undertaking 


to offer no objection to the construction of the dock as proposed. . 
Subject to the satisfactory completion of the negotiations, the 


posed works of the construction of the dock, for which tenders 
have bean invited, are to be carried out. The committee further 
reported that as the time is not far distant when the works will 
be in a position to supply electricity, ib is necessary that all proper 
steps should be taken to ensure a good demand. The price te be 
charged for lighting— viz., 4d. per unit—is а very moderate one, 
and there should be no obstacle in the way of the supply becoming 
popular and electricity being placed within the reach of the small 
consumer, Ie is obvicus, however, that many of the small con- 
eumers could not be expected to bear the initial cost of wiring 
and fitting their premises ab an approximate cost of from 
20s, to 30s. per p, and this initial cost has hitberto 
severely operated against the expansion of electricity supply 
amongst vohis class of consumer. The free wiring system in 
vogue in various places has disposed satisfactorily of these 
difficalties, as by this method consumers may get their premises 
fitted up free of cost, the only monetary consideration being that a 
small rental per lamp has to be paid to the company undertaking 
the wiring, etc. There is no doubt that a system of free wiring in 
Hackney would have a material effect in promoting the develop- 
menb of the electric lighting undertaking, but the Borough Council 
under the Elecéric Lighting Acte and the provisional order has no 
power to borrow money for the purpose. The engineer has eati- 
mated that the wiring for the number of lighte estimated for in 
his original report would involve the following capital outlay : 
firet year, £7,000 ; second year, £5,000; third year, £8 000; fourth 
year, £10,000, 10 is proposed that the Borough Council enter into 
an agreement for the free wiring of consumers' premises ab а rate 
nob exceeding 2s. lamp (for any lamp up to 50 c p.) installed 
per annum, and the Electric Lighting Committee will consider 
schemes on this basis, submitting the name of the firm they 
recommend to the Council for effecting this purpose. 


London County Council. —A* Tuesday's meeting of the Council 
ib was agreed to lend the Hackney. Borough Council £30,000 for 
electric light installation, and the Hammersmith Borough Council 
£13,530 for a similar Purpose: There were 112 applications for 
the appointment of resident foreman of the generating station in 
connection with the electric light inatallation for the Victoria- 
embankment and Weetminster Bridge. Mr. Robert Simpeon ie 
to be appointed in the engineer's department to acb as foreman, 
and to reside at and to take charge of the machinery and staff of 
the generating station. Permission was granted to the National 
Telephone Company to run a télephone cable into the Victoria- 
embankment subway through the base of the pedestal in course 
of erection for the Boadicea statuary group. Sanction was also 

ven to notices under Eleotric Lighting Acte and Orders as 

ollows: Brompton and Kensington Electricity Supply Company, 
under the House-to-House Order, 1899, to lay high-tension mains 
along a portion of Clareville-grove; County of London and 
Brash Provincial Electric Lighting Company, under the 
Camberwell Order, 1896, to lay low-tension mains alon 

Odell.street and Dartnell- road, and across Longcroft- i 
under the Wandsworth Order, 1892, to lay low-tension mains 
along both sides of Hopton-road, Streatham, and under the 
St. Saviour’s Order, 1896, to lay mains of low and extra 
high tension along Newcomen-street to Great Maze-pond ; 
London Electric Supply Corporation, to lay high and low tension 
distributing mains along a portion of and across Borough High- 
street, and to construct underground converter boxes; Notting 
Hill Electric Lighting Company, to lay mains along a portion 
of and across Dawson-place; County of London and Brash 
Provincial Electric Lighting Company, under the Wands- 
worth Order, 1892, of intention to lay high and low tension 


mains along Heavbfield-road, Alma-terrace, Trinity-road. and 
Nicosia- , and low-tension mains along Routh-road, Lyford- 
road, and M road, and to construct a transformer box in 


Nioosia-road, and under the Battersea Order, 1900 to lay high 
and low tension mains along тоц ‘road and Hendham-road, and 
low-tension mains along Burntwood lane, and to construct а brans- 
former box in Hendham.road ; the Kensington and Knighbebrid 
Electric Ligh Company, under the company’s order and 

Kensington and Kniyhtebridge Elechsic Lighting Act, 1898, to lay 
mains (a) along and across Brompbon-road, and (5) along a portion 


ad prepared a report as to 
the fired year's working. which allowing for interest and other 


r. C. Davies Gilbert, who were 
liable, however, to the repayment of a considerable amount of this 


of the Council the Electric 
e question of the use of the 
tage of the electricity and refuse destructor works at 


distance between them of 48in. 
of the base of the model is erected there is only l6in. clear on 


of Victoria-road; the London Electric Supply Corporation of 
intention to lay high-tension distributing mains along Charing- 
cross, Whitehall, Downing - street, Parliament-street, and Charlee- 
street; Metropolitan Electric Supply Company, under the West 
London Order, 1889 of intention to ls low. tension mains along 
York gate, Marylebone road and Brunewick-place, and under the 
Mid-London Order, 1889, to lay high-tension maine along Tower- 
street and Upper So. Martin's lane. 


Aberdeen.—In connection with the resolution of the Aberdeen 
Town Council to sanction experimentally the erection of lamps in 
the centre of the tramway track in Union-street, the Watchin 
and Lighting Committee of the Council had a meeting last wee 
for the purpose of considering the matter. In order to have a 
practical test of the safety of the proposed experiment, says the 
Aberdeen Journal, a model of a lamp in wood was manufactured, 
the diameter at the base being 16іп., and tapering gradually 
upwards to the lamp, which was erected at a height of about 
164fb. from the ground, and several feet higher than the top of 
the tramway cars. The model was erected opposite the Municipal. 
Buildings and was lightly fixed at the base, bub was also further 
supported by a couple of ropes attached to the top of the lamp 
and held by two men. While the committee were sitting in the 
town house, Councillor Wilkie, convener of the Tramways Com- 
mittee ; Mr. D. Moonie, the manager ; and Mr. Lewis Anderson, 
lighting inspector, watched bhe traffic in the street. The 
cars quite clear of the lamp-post, but if a nger 
were to project his head over the car ib would come in contact 
with the lamp-post. Councillor Ross tried this experiment, and 
the lamp-post touched the crown of his hat. A projecting 
umbrella would also probably touch the standard. About 
20 minutes to four o'clock а Bayview car, in which were a pair 
of light greys, approached the lamp-post. One of the pair was 
evidently frightened either at the post or the ropes being held by 
the two men and shied, springing partly upon the other horse 
farthest from the pole, and it lost ite footing and fell. The first 
horse struggled a little, and came within an inch or two of kicking 
the standard. Mr. Moonie came to the rescue, and both horses 
were detached from the car to allow the harness to be adjusted, 
which was done, and the fallen horse having been raised, the 
car proceeded. The incident, however, created a considerable 
amount of interest, and it was considered to be some- 
what an unfavourable omen for the success of the central 
pillar arrangement. When cars cross a given point there is a 
When a lamp of the diameter 


each side of the base of the lamp. The remit from the Council in 
regard to the erection of Kitson lamps in Union-streeb was remitted 
with full powers to the Lighting Sub-Committee. The committee 
then considered the effect of the dummy lamp erected in front of 
the town house, and the committee bad a couple of сагв drawn up 


in order to see what space would be available between the car and 


the pillar, The opinion of the committee was that when the lam 
were erected first а guard should be put upon all the cars ab the 


top to obviate the possibility of any danger to passengers. This 


proposal the convener and the committee agreed bo see carried 


out, and negotiations will at once be proceeded with. 10 is expected 
that 12 standard lam 


will be erected in Union-street bebween 
Union-terrace and Holborn- street. They will be of 1,000 c. p. each. 


NEW COMPANIES. 


М The following new companies have been registered since our last 
вае : | 


C. G. Reed and Sons, Limited. —Capital, £22,500. Object: to 
adopb an agreement with C. G. Reed for the acquisition of the 
business carried on by him at 26, North street, 58. King-sbreet, 
and in North-road, Brighton, to develop the same, and to carry on 
business as iroumongers, engineers, millwrighte, electricians, etc, 

East Coast Autemobile Company, Limited.—Capital, £2 000, 
Object: to carry on the business of motorcar and automobile 
owners, manufacturers, hirers, and letters on hire of automobiles, 
carriages, and vehicles of all kinde, etc. 

Pritohetts and Gold, Limited.—Capital, £40,000. Object: to 
adopt an agreement for the acquisition of the business now and 
hitherto carried out under the style or firm of Pritchette and Gold, 
to develop and extend the same, and generally to carry on busi- 
ness as manufacturers of and dealers in storage batteries and 
accessories ; as electrical engineers, makers of electrical appliances 
and machinery, etc. 

Hedges, Morell, and Co., Limited.—Capital, £1,000. Object: 
to acquire the businees of electricians, etc., as carried on by 
Hedges, McKrell, and Co. at 31 and 34, Barbican, E.C., to develo 
the same, and generally to carry on business as electrical бшш. 
neers, makers of electric tramcars, motorcars, etc, 

Publio Undertakings Syndicate, Limited.—Capital, £10,000. 
Object: to carry on bueinees as constructors and controllers of 
public works and conveniences cf all: kinds. to include rail and 
tram roads, docks, piers, canals, wharves, drainage, water, gas, 
electric light, telephones, telegraphs, electric energy, and supply 
works, etc. | | 

New Electric Lamp Regenerating Company, Limited.— 
Capital, £80,000. es : do adopt an agreement made by this 
Company with C. W. Milne, and to carry on in aH or any of their 
ды pies branches the businesses of lamp manufacturers, electrio 

m engineers, etc. 
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PROVISIONAL PATENTS, 1901. аген ект ар "gh "Бона London. 
(Complete specification.) 


Margon 18. 


E026. Selffasiening rail bond fer electrical connection of 


rail. John William Shepherdson, 89, Albion-street, 
Leeds. 
5662. Improvements in electric heaters. Alexander Ritchie 
Leask and Percy Morgan Bellis, 11, Southampton- 

" buildings, Chancery lane, London. 
ts in or relating te electric clocks. Johann 
schl and Johann M. Gautech, 111, Hatton - garden, 


London. (Complete specification. ) 
| Maron 19. 

5713. Improvements electrical switches. Henry Lomax, 
Ralph Lomax, and John Tomlinson, 57 Barton - arcade, 


Manchester 


8714. Improvements in hand-fed aro lamps. George Smith 
and Herbert Hampton Hall, 57, Barton-arcade, Мап. 
chester, 

Self-lubrication (without ofl) of the swivelling spiudies 

` er forks connected with “trolley heads" used on the 
‘overhead trolley system of electric tramway cars. 
Thomas Beaumont Birkby and Frederick Ernest Birkby, 
Woodfield Mills, Liversedge, Yorks. 


5723. Improvements in apparatus for changing illuminated 
ndvertisements and for ether purposes, tho switch 
connected therewith being also applicable for electric 
lighting generally. Peter Mushet and Charles Plow 

Eggar, 154, St. Vincent-street, Glasgow. 


5719. 


Ernes) de Pass, 78, Fieet-street, A 
(La Socióbé rr facta pour la Transmission de la Force 
per l'Electricitó, France.) 

5764. Imprevements in obtaining zinc by electrolysis and 

. apparatus fer that purpose. Ludwig Mond, Birkbeck 
pe -chambers, Southampton - buildings, Chancery- lane, 
on. 

5766. Improvements in the working and controlling ef 

. @lectrically-driven oars. Siemens Bros. and Co., 
Limited, Alexander Siemens, and A. Mervyn Duke, 
Birkbeck Bank- chambers, Southampton-buildings, Chan- 
cery-lane, London, 

5786. Improvements relating te telephonic apparatus oom- 
prising conversation counters er meters. Henrich 
Eichwede, 18, Buckingham-street, Strand, London. 

(Complete specification.) 


minuto, er for longer or shorter period, 
tion or advertising purposes. Thomas Joseph Phippe, 
199, St. Alban’s-road, Watford. 

Maron 20, 

S826. Improvements in ships telegraphs fer gunnery 
peses. Sydney Evershed and Evershed and Vignoles, 
Limited, 1, Queen Victoria-street, London. 

5808. Improvements in electrical heating apparatus. Richard 
Wade Boyd, 11, Southampton-buildings, Chanocery-lane, 
London. (Complete 8 cation.) 

Maron 21. 

5921. Improvements in life guards f 
the like. Dionysius Newton, 
Bixteth-street, Liverpool. 

5952. An improved watertight cover for electrio cut-outs, 
switches, joint-boxes, and the Ике, Hugo Hirst and 


Thomas Henry Bacon, 71, Queen Victoria - street, 
London. 


electric tramoars er 
Lombard - chambers, 


Matthews and William Davies, 


the same. J а 
irmingham. 


77, Colmore-row, 
Improvements in or relating te clectric railway signals. 
Alfred Julius Boult, 111, Hatton-garden, London. 
(Jonathan David Price and William Henry Council, 

United 5 Complete specification.) 

5075, Improvements in carriers fer glow lamps. Carl Colsman 
and Alfred Colsman, Birkbeck Bank-chambers, South. 
ampton-buildings, Chancery- lane, London. (Complete 
specification. ) | 

5995. Improvements in and relating te current collectors fer 
electric railways en tho overhead system. August 
Reinecke and Adolf Jost, 322, High Holborn, London. 
(Complete specification. ) 

5067. Improvements in carrying telephone and telegraph 

. wires acroes streets and protecting the trolley wires 
er overhead of electrical tramways therefrom 
im case of breakage. Alfred William Bennis, 6, Bakn- 
street, Manchester, 

6804. Improvements in means er apparatus for driving 

dynames on railway and ether vehicles from the 
axies thereof, and for connecting such dynames and 
espera to „ heating, or ether circuits on 
such vehicles. Frederick John Beaumont and William 

Mudd Still, 46, Lincoln’s-inn-fields, London. 


Manon 22. 
6010. An automatico electric cut ой. Edward Phipps Apple- 
yard, 28, Bradford-avenue, Manchester 


6013. An improved insulated gleve. Francis Pogler and James 
Joseph Warry, 15, Water-street, Liverpoo 


6041, Improved contrivance for concealing slack wires on | 


lists, are lampe, wall plugs, oceliing pendants, and 
the Hike, William Brown, 229, Munster-road, Fulham, 
London. 

6942. Improvements in printing telegraphs. Leo Camm, 
27, Powell-street, Goewell-road, London. 

6043. Trolley conductor insulated fitting for electric tram- 
ways and railways. Frank Gustav Kleinsteuber, 
52, Chancery-lane, London. 

6070, Imprevements in apparatus for the generation and 
electrolytic application of electric currents. Francis 
Edward Elmore, Birkbeck Bank.chambers, Southampton- 
buildings, Chancery-lane, London. (Partly by John 
Oliver Surtees Elmore, India.) 

Improved terminal for electric wires. Eardley Delauney 
Billing and Alfred Daunbil, 1 and 4, Mitre-court- 
chambers, Fleeb-sbreet, London. 

.MaARoH 23. 

6095. Improvemeats in transformers and tho like. William 
Ernest Burnand, 119, Sv. Mary’s-road, Sheffield. 

6096. Improvements in and relating te electrio aro lamps. 
Llewellyn Burbank Codd, 211, Woodborough - road, 
Nottingham. 

6097. Improvements in storing up waste power by balance 
weight for enabling electric and other tramoars or 
vehicles to travel up and down very steep inclines 
with perfect safety. Thomas „ 249, Burling- 
ton - terrace, Queen's- road, Halifax. 

6104. Improvements in er connected with tho trolley wheels 
used in overhead electrical traction. Robert hton 
Ross and Robert Bridge, 5, John Dalton-sbreet, 
cheater. 

Improvements in electrical measuring instruments, 
Arthur Cecil Heap and William Oliver Smith, Century 
Works, Lewisham, London, 

An electrio fog and danger railway signal Harry 
James Everatt and Arthur Tewson, 30, Holborn, London. 

Improvements in incandescent electric lam 
George Herbert Parr, 111, Hatton-garden, London. 


Improvements in or relating te starting and controlling 
electromotors.. Wilfrid Swanwick Boult, 111, Habbon- 
garden, London. 


Method of and apparatus for controlling single-phase 
alternate-current motors. Siemens Bros. and Co., 
Limited, and Francis Lydall, Birkbeck Bank-chambers, 
Southampton. buildings, Chancery-lane, London. 


6164. Improvements in and relating to accumulator plates. | 
Eduard Francke, 27, Chanoery-lane, London. 


COMPLETE SPECIFICATIONS ACCEPTED. 
To be published on April 18. 
1900, 
4934. Current. feeding devices for electric moter tram 
er the like. Johannes Wilhelm Ehlers and EE 
W heitz. 

5050. Asynchronous rotary converters 
electric machines, Thompson, 
Actien- Gesellschaft.) 

Electric contacts or couplings, Andreaa, 

Electricity meters. Wright and Reason Manufacturing. 
Company, Limited. 

Telegraphic apparatus. Sidney Geo Brown and 
Joseph Arthur Гота Dearlove. á ind 

6237. Electrical gas-igniting apparatus, Schwarzenbach. 

Switches for electrical circuits, Moy and Ernest F. 
Moy, Limited. 

Dynamo-electric machines. Lamme, (Date applied for 
under International Convention, Feb. 26, 1900.) 


Electric railways with undergreund conductors, Henne 
and Schonfelder. 


; Riectrio light fittings. Calderbank. 


Insulated electric cables er conductors and the manu- 
facture thereof. Heyl-Dia. 
$290. Insulated electric cables or conductors and the Mant- 
facture thereof. Heyl - Dia. 
9059. Electremagnetic brakes fer 
vehicles. Newell. 


9000. Blectremagnetic brake shoes for railway and tram- 
way vehicles, Newell, 


9919. Trelley or like current collectors PUE eleotrio railways 
and tramways. Killip. . 

9879, Supports for electrio conductors. Loris and Dennery. 

for zinc and other salts with 


9563. Electrolysing process 
soluble anodes. Abel. (Soc. des Piles Electriques.) 


6107. 


6118, 
6125, 


6187. 


6161, 


dynamo- 
“(Helle E Electricitate 


railway and tramway 
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0007. N оГ ene By Beuld cireulnttes . 
. galvante batterfem Abel. (foc des Piles Bleetriques.) 
10819. Blectric energy тог, Wise.  (Lux'sche Industrie- 
werke Action gesellechaft 
10811. Manufacture of shiner or spongy lead plates or 
elements for Баку batteries or ојоесгіваї 


dec Une eotrical Power Storage Com 
Limited. (Butler and May.) ms 


180800. Methed of suspending tho moving parts of an electric 
ineegrating instruments, Foll. 


3970: Buttery ejectredes. Liddie. (Globe Electric Company.) 
8493. 3 fer obtaining electric currents from the earth. 


3570, Teiautographs and metheds of telautegraphic trans- 
Newton. (Gray National Telautograph 


TRAFFIC RETURNS. 


Returns for Increase Total receipts fer 
Lina, week Ў 
Ending |1901.|1900.| decrease. | 1901. | 1900. 
£ £ 
Aberdeen "табо Mar. 23 $4 38 [28 116 24.565 
Birmingham Trams. „„ 23 4 59 |47 518 
BlackbureCorp’rat'n| „. 22 + 387 | 4 662 4 223 
BlackpoolCorporata.; „ 21 „+ 51 [30 376 [22,378 
Bisckpool-Fleetwood| „ 23 — 26| 1736 | 1872 
Bolton Corporation.. „„ 24 Bi + 390 |16 538 | 9 209 
Bredfeed Ому Trame| ,, 24 + 450 | 9,167 | 4,189 
BristelTvamways(o.| „„ 22 9j 4-101705] — — 
Carlisle Tr'mw'ys Co} ,, 22 = 1,839 | — 
Centre) Lendon Ry. | ,, 23 — 173 007 — 
&Bouth London „ 24 8-4 720 — — 
E. T. and L. Co. „ 21 + 34 | 3,901 3 491 
Tramwaye . „, 24 + 1711844 | 1,723 
Dablin & Lucan E. R „, 16 — 17 774| 630 
Dublin U. T., elo. cars ,, 22 + 258 — — 
Dublin S. D. 5 „ 22 + 80| — — 
Dundee Tram Co. ...| ,, 13 + 219| — — 
G Л : Dg " 93 i + 268 — — 
ax Corporation ,, II Bi + 178 |37 247 |29.269 
Hall Corporatia EA „ 2 . 780 (70 20% —. 
"n » t 0 T. 
„ „ 16 + 1.034 [85 906 [73 516 
Liverpoot Overhead! „, 24 1.4761. 2190 + 256 17,744 16,860 
Portsmouth Corpn.- ,, 23 — — 
Bs. Helene Tramwys. wn — — — 
Derpc Ж tr 25 = 
Southampton Trams| „ 21 — — 
BouthportO 6 — 70114 — 


e Fortaightly, 5 осе Аре 1, 1900. 4 From July 18, 1900. 


COMPANIES' STOCK AND SHARE LIST. 


Names Amean? Last pries. 
Electric Railways. — 
... 2 atc айин ай сун иран нү кй Г Š T 
Olty and Bouth London, Consolidated Ordinary ————— 100 = 2 
C TTT 
Serre шш 
Telephones.— __ 
- "d 
10-13 
-108 
09-08 
p 


Name. 
Commercial and Industrial — 


an 


— Lx 
Swan K 
Bison = aliod, Ordinary 


co (em OD QD On оо UD as GNO € 


1 er, Gutta огой, and адра Works Work» 1... 10 
onstruction and Maintenance 


25 a= со on ар on Ө» 
тз оо ms "D av oo ao со со an o> сю аю T 100 
Ordinary., ao — о d 


Eleetrie Lighting and Supply.— 


Siackheath & Greenwich Ог . 1 
— g per cent. Deb. Bik, Corte, Red. and Сы 78$ 
Bournemouth and оо оо оо оо ол ав ов со авон оо ДМ 
— per ont. Саш. Pref., ouai . as me oo oo +o à 3 
Brompton and Ker ситет эму асаа B 
— 7 per cent. Preference........ .. о Бе са аа - 6 
Galoutta Electric Ootp., Ordinary, Nos. 1- iam. d 
Charing Cross and nl . | 
Ghelses Supply Give эз eh es dn ei ds as ene es ew 5 
— @ cent. bentures I Yr аз ао rum оез оо ёб 100 
Qty of — me эю оо oo 2 ъз ao KD >o os ое 10 
om $ 0006. Cumulative Pre. 10 
5 oani. fod Dab, erh = 
„ — oen = 
болу of London —— uraimary sic 18 
Z àj per oeni cent. Debentures Prov.Oerts. All pd. Rå. 100 
Bamundsons’ aperi , Ordinary, 1-17,400.. Б 
— é$ per cent. First Mort. Do. 190 
Boula Кона Co o£ aust, LA. 6p o, Om. Н 1-90,000 6 
Р Electricity Supply, Ltd., Urd. Nos. 1. ә» | 
1 igbtabridge and шаю 2 190 
— — ck 10 
London Electric, Ording 8 
— 6 por 0006, Er...... 6 
ils, rr ret Debentare Stock, Red, — 100 
Metropoli Ordinary F000 = 10 
— FD 
939 cent. First М а ea „-— MUS 
Notting ES Geb —— оо os оо те eo 10 
— RA JJ mac ig 
— tia share 3 EE cd Demi ue «is mi dir өй aq RE m 
оа m dad, Ordin 196 and 407440410 —....-...-. 8 
River Plate Hiectric and Traction, bod... 100 
. 
Electric 1-18,000 5 
— A Debenture Stock aa dd ka de өз өш eee 2 108 
, Ordinary em c оо <= бз GO „ QD ое 069 €0 99 649 оо ee awe 5 
т Jamas мы Fall Ma, Ordinary, ИСТОД i ied de dde : 
— percent. Deb. 2 - 100 
0 T § 
Electric Tramways.— 
Piestwood — — эз со 


Oape Electric Tram в, nhares, Nos. 1-400,000 ũ .. 
раш» | United — уч Ord , Nos 14000. 
within 1 60.000 


eacecoe „ 


Leodon Street Tramways, Моо. 1-81, 
Londen United Dye 6 pe osat 1 Mi, Db. Stk., Prov. Orta, 
General Traction 


aie 
paid. 
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INSTITUTION OF ELECTRICAL ENGINEERS. 


Some Notes on Polyphase Sub-Station Machinery 
i BY A C. EBORALL, MEMBER, 


Polyphase systems of generation and transmission, combined 
with direct-current distribution from sub-stations, are very 
much in evidence at the present time in connection with many 
large lighting and traction schemes, and there is little doubt 
but that the use of such combined systems will tly extend 
in the future for those cases where power has to be supplied in 
very large amounts over e areas. The author thought, 
therefore, that a paper embodying some notes on the subject 
might be of interest to many members of the Institution ; and, 
complying with & request of the President, the scope of the 
paper has been confined as far as possible to practical questions 
of everyday working that have come within his own experienoe. 
Consequently many of the points discussed must be quite 
familiar to those members who have worked in the same direc- 
tion, who must kindly bear in mind in this connection that 
the author does not profess to put forward anything new, but 
чишу to bring up fof discussion some working notes on the 
subject. 

In the following pages, then, the general ideas underlying 
the equipment and operation of polyphase sub-stations are first 
dealt with, and this is followed by some features of working, 
and а comparison of the different types of machinery that can 
be employed for the work under consideration, together with 
some details and examples taken from actual practice. It is 
always to be under that the author has in mind the case 
in which very large amounts of power (transmitted at high 
pressures) have to be handled—the modern сазе, in faot. 
Moreover, on acoount of their greater commercial importance, 
three-phase systems are more particularly considered. 


I.—Svus-Station EQUIPMENTS FOR LIGHTING OR TRACTION. 


Considering the general case, applicable to large towns, the 
polyphase current will be sent over the transmission lines from 
the distant power station, usually arriving at the various 
sub-stations in the supply area at a pressure between 5,000 
to 10,000 volts between lines, according to the len of the 
feeders and amount of power to be transmitted ; the work to 
be done comprises the conversion of the whole of the current 
in question into direct current at 2 x 220 volts for lighting, or 
500 to 550 volts fur traction, together with the provision of 
means for regulating the current and feeding it into the low- 
pressure networks comprised in the area. It can be done by 
three different types of sub-station, each type embodying а 
distinct class of equipment, ав set out more particularly below ; 
the size of the units in the sub-stations will vary in general 
between 300 kw. and 1,000 kw. individual output. 

(a) Asynchronous Motor-Generator Equipment.—This type 
of sub-station equipment consists in the employment of a 
number of polyphase induction motors driving an equivalent 
number of direct-current generators ; the motor-generator 
units will be of such a size that the high-pressure current 
can be led directly into the motors, and consequently the 
equipment and operation of the sub-station will be of the 
simplest possible character. No starting gear has to be provided 
beyond a simple rotor resistance for each motor, there is no 
леон to be done, and the regulation on the direct- 
current side is made on the fields of the generators, either by 
hand or by compound windings in the usual way. The author 
does not know of a single case in which polyphase motors of 
large size (either synchronous or asynchronous) are operated 
with transformed current. The construction of such motors 
lends itself so well to high insulation of the stator that motors 
as small as 150 h.p. can be perfectly satisfactorily (and cheaply) 
built for pressures of 5,000-6,000 volts. With the large units 
required for sub-station work, 16 does not pay from either the 
technical or commercial point of view to employ step-down 
transformers—at any rate up to 10,000 volts. If the motors 
are less than about 500 h.p. individual output, and the pressure 
greater than this figure, it may рау to employ transformers, 
because the amount of slot insulation required will probably be 
found to be excessive, necessitating the employment of motors 
of large dimensions compared with their output. The trouble 
with high-pressure working without transformers in the sub- 
stations is, as a rule, in the switch gear for the motors ; but 
great improvements have been made in this during recent 
years, and at the present time there is very little to fear in this 
respect, 
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balancing the lead. 


current being led into the field 
and brushes. A sub-station with such an equipment : 

be of а very simple character, but not quite so simple as the 
foregoing ; this is on account of the necessity for synchronising 
the motors before switching them in, because the starting 


sets fed by ste 


With the high-pressure current led directly into the 
motors, the best arrangement for the sub-station will usually 
consist in employing starting switch pillars for the motors, 
these standing close against them, the direct-current board 
being away against а wall. The rotor resistanoe and stator 
starting switch would be interlocked, and thus, as each 


-switch pillar is self-contained, the starting up of each set is 


performed by one movement of а handwheel, this taking 
the place of the engine stop-valve in a steam plant. The 
employment of a starting switch pillar adjacent to the motor 

the t advantage of reducing the length of the 
hoary rotor cables to a minimum (an important point), while 
security of working is assisted by interlocking the starting pear. 
Of course, if the motors are provided with permanently short- 
circuited rotors, an auto-t ormer devioe in the stator takes 
the place of the rotor resistance ; this feature of construction 
and method of working is not advisable however, being for 
work of the character in question far inferior to that referred 
to above. It should be borne in mind, in this connection, that 
it is standard praotice nowsdays to build all induction motors 
of large size (having wound rotors and slip-rings), with an 
arrangement for short-circuiting the rings and lifting up the 
brushes after onoe the motor has atteined full speed, thus 
limiting wear (and loss) on the rings to the period of starting 
up— 50 seconds as a usual maximum . If direct current 
is available at the sub-station, being derived from a motor- 
enerator already running er from another sub-station, it 


is perfectly possible to start up the sets as they are wanted 
from the direct-current side. | 
this method of operation will 
general it is not so convenient as that first described, and 
consequently rarely used. In any case it is necessary for one 
or more units in the sub-station to be provided with rotor 


Under oertain circumstances 
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resistances or equivalent devices, so that they may be started 


from the alternating-current side whenever this may be neces- 
sary. 


For feeding three-wire systems, each motor would drive 
two direct-ourrent machines each of half its output, one at each 
end of the shaft, the two machines being in series ; or the motor 
would drive a single generator of the same capacity, feeding 
devices being used in the usual way for 


(b) Synchronous Motor- Generator Equipment.—With this 


equipment, synchronous polyphase motors operated at the line 
pressure take the place of the induction motors referred to 
above ; conforming with standard practice the synchronous 


motors would be of the revolving-field type, the exciting 
system by means of pa 5 


arrangements are more elaborate, and also because the 


чеш motors are not self-exciting. The excitation of 
ө 


motors would usually be effected from direct-coupled 
exciters, or from separate (induction) motor-driven exciting 
p-down transformers, or from the 'bus bars; 
frequently the latter method, in conjunction with either of the 
former methods, will prove to be the most convenient. The 


performance of synchronous motors depends so much upon 


the field adjustment (see later remarks), that a well-designed 
field regulator for each motor is a necessity. The starting 
of the motor-generator sets may be effected in several 
ways. By far the best way from every point of view is 
to start them from the direct-current side, the direct current 
being derived from the 'bus bars, if other machines (or 
sub-stations) are running, or from а small auxiliary direct- 
current generator driven by a low-pressure induction motor, 
if no direct current is available at the switchboard. Of 
course, ав soon as the first machine is running, all the others 
can be started from it, but it must be remembered that it is 
always necessary to provide means for starting up any motor- 
generator in the sub-station from the alternating-current side, 
either directly or indirectly. One of the best possible adapta- 
tions of the above arrangement is to provide an auxiliary 
(asynchronous) motor-generator which can be used for exciting 
and starting the main units when required. This auxillary set 
would be shut down as soon as one or more of the main units 
is in operation, direct current thus being available at the 'bus 
bars. If the low-pressure network is arranged to be partly fed 
or balanced by accumulators, the starting and exciting would 
naturally be effected initially from these, and the whole arrange- 
ment becomes one of great simplicity. This is, however, not 
the general case, | 
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The operation of switching in а synchronous motor-generator 
started in this way is, of course, very simple. The set being 
brought ар to approximately synchronous speed and excited 
to the right value, the correct s (аз indicated by the 
synchronising lamps) is attained by regulating the fields of the 
direct-current machine now running as a shunt metor with all 
main resistance out. At the right moment the main high- 
pressure switch is closed, and after this the direct-current main 
resistanoe perhaps short-cirouited. Finally, the fields of both 
motor and generator are adjusted, the latter in order to take 
up the load, and the former in order to regulate the idle 
current of the synchronous motor. Assuming that no direct 
current is available, the next best method of starting up the 
motor-generator sets, together with their direct- coupled 
exciters, is by means of starting motors. On a bracket at that 
side of the motor-generator remete from the exciter an induo- 
tion motor is placed, the rotor mounted direct 
the extended shaft; this motor would be fed from a step-down 
transformer, and would have a capacity of about 10 per cent. 
of the full-load output of the main unit. The number of poles 
on the starting motor would be fewer than the number of 


field poles on the synchronous motor, being such that it can 


bring up the set to a s somewhat higher than that 
corresponding to synchronism, in spite of the load on it due 
to the iron and excitation of the main unit, and the 
friction and ventilation losses of the combination. More- 
over, the starting torque of this auxiliary motor must be 
high, it being preferably attained by the employment of a 
non-inductive rotor resistance. This latter is also of value when 
n iq aog; although not absolutely neoessary. To start up, 

en, all that has to be done is, firstly, to speed up the eom- 
bination by switc in the starting motor, and outting out the 
rotor resistanoe until the combination is at meximum speed ; 
secondly, close the field circuit of the synchronous moter, and 
regulate the current to get the correct pressure; 
thirdly, reduce the speed by slowly adjusting the rotor reeist- 
ance, until the synchronising lamps indicate exact synchronism. 


Then switch rad epist motor on the line, afterwards 
cut out the motor and adjust both field systems ae 


before. If the starting motor is constructed with a permanen 
short-eirouited rotor (conforming ru 


the stator fi very strong (in order to get the necessary 
starting torque), then the t operation above will consist 
in switohing out the starting motor altogether as soon as 


‘the correct value of field current has been attained. The 


speed of the combination will, of oourse, immediately drop, 

and the main switches must be closed as the speed passes 

ND as shown by 
a 


the sub-station are well d , and particularly if the latter 


machines are fitted with damping coils, the synchronous motors 
will pull themselves into step without doing any harm if they 
are switched in at реке synchronous speed, and 


eonsequently careful adjustment may be omitted in cases of 

necessity. But careful adjustment is always advisable, par- 

ticularly if the motor is thrown in parallel with a number of 

maohines already running, or if the power station is lightly 

loaded, for the efforts made by the incoming machine to p 

ee) into exact synchronism may start the other motors 
nting. 

The third method of starting up a synchronous combination 
u referred to more particularly below, in connection with 
rotary converters; it consists in starting up from the alter- 
nating-current side by opening the field circuit of the 
synchronous motor, and then connecting the armature directly 
or indirectly to the line. The necessary torque is produced by 


le-pieoes or damping colls, and is consequently small The 
tekoa has nothing to recommend it, although frequently used, 


and, moreover, a little consideration will show that its employ- 


ment implies a motor of low efficiency at full load, as otherwise 


the above-mentioned losses in conjunction with the armature 
currents would not be great enough to get the necessary torque. 


Apart from the question of power factor, the running perform- 
anee of synohronous motor-generators is very similar to that of 
asynchronous machines, and, moreover, under proper conditions 
of supply, ud are equally reliable. 

(с) Rotary Converter Equipment. —Bub-stations equipped with 
rotary converters are of a far more complicated character than 
either of the types previously discussed, due to the special 
character of the machines and regulating devices. Although 
the rotary converter similar characteristics to 
those of the synchronous motor, and also to those of the 
direct-current machine, yet it possesses in addition a number 
of special features having а large influence on its performance, 
ttre result being that even when such machines are working 


wpon | to use three-phase transformers 


rotary ; in three-phase 


to American practice), the 
rotor being of comparatively high resistance and 


the pulsations om the lamps. 

turally, the operation of putting the motor on the line 
cannot be so well done under these circumstances, and hence, ' 
as stated above, if a starting motor has to be used at all, it is 
better to use a rotor resistance in conjunction with it. It may. 
be mentioned, however, in this connection, that if the gene- 
rating sets in the power station and the synchronous motors in 


under the very best conditions they cannot compare with 
regard to simplicity of operation with either asynchronous or 
syachronous motor-generators. first peint to be noted in 
connection with the equipment of a rotary converter sub- 
station is that the rotaries require to be operated ас low 
pressure. The pressure between any two slip-rings, whatever 
the nature of the armature winding, ls always a definite per- 
centage of that on the direct-current side with a given pole 
width, being about 61 per cent. for three-phase and about 
71 per cent. for two-phase rotaries,* consequently step-down 
transformers have always to be inserted between the alip-rings 
of the converters and the high-pressure feeders. For the large 
capacity units under consideration, separate transformers are 
always used for each phase of the transmission line ; but it 
may be noted here that, for small three-phase or six-phase 
rotaries (up to about 100 kw. ps is always preferable 

urpose, for, owing to 
their common magnetic circuit, possible pressure variation 
between the phases of the three-phase transmission becomes 
reduced in amount, as such transformers form exeellent 
balancers. 

In two-phase work, there will be two transformers per 
or six-phase work of the character under 
consideration, there will be three. The manner in which these 
transformers are connected up in the two latter oases is of 
importanee, and therefore a brief reference may be made to it 
here. Considering firet the three-phase case, it may be stated 
at onee that as а rule the best arrangement of the trans- 
formers will be to connect them up in a mesh on both high 
and low pressure sides. This is principally because in the event 
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Fre. 1.—8ix-Phase Mesh Connection for Rotary Converters. 


of one transformer developing a fault and blowing its fuse, the 
supply need not be interrupted for a moment, for the remain- 
ing two will continue to supply a three-phase eurrent to all 
three phases of the rotary ; the reactions in the latter tend to 


| keep the arrangement symmetrical, and the phases equally 


balanced. Under these circumstances the rotary oan be kept 
fully loaded over the period of emergency, if not too long— 
naturally, the inorease of heating in the two transformers doing 
all the work must be carefully watched. If the transformers 
had been ‘‘star” connected, single-phase current would be 
delivered under the s&me circumstances, and the rotary would 
have to be immediately cut out on account of the heavy 


| sparking that would ooour at the commutator ; even supposing 
the hysteresis drag, helped by eddy currents circula in the 


sparking to be absent, the maehine would not be able to carry 
anything like its full load over the period of emergency, and, 
moreover, the system would be thrown greatly out of balanoe. 
Another advantage (of secondary importance) with mesh- 
connected transformers is that the secondaries are cheaper to 
wind, because the area of the copper in the winding is 58 per 
cent. of the copper area for the oorresponding star oon- 
nected transformer. 

One advantage ef the star connection lies in the fact that 
the space taken up by the primary winding of each trans- 
former is somewhat less in comparison, because the pressure 
across each transformer is only 58 per cent. of the full line 
pressure, and hence winding space is saved, on account of the 
reduction in the insulation. This is, of course, an advantage, 
especially when dealing with pressures of the order of 
10 000 volta, but, in the author's opinion, it is one not to be 


* Lheee are tne no-load values —when the machine ie loaded. 
they are naturally departed from to a small extent on account of 
the armature drop. Moreever, if the impressed pressure wave iq 
not sinusoidal, the values given will be departed from. 
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compared with the safeguard against total breakdown afforded 
by the mesh connection. 

Exactly the same arguments apply to the six-phase case, 
in which the secondaries of the transformers are arranged 
with either a double mesh or a double star connection, 
but preferably the former, as indicated diagrammatically in 
Fig. 1. It will be seen that this connection makes use of 
two distinct mesh connections, one superposed upon the other, 
the two meshes being in electrical connection through the 
armature windings of the converter. It is obtained from 
three single-phase transformers, similar in ail respects, each 
being wound with two equal secondary windings. The three 
8600 windings, « b c, are mesh connected, and led to 
three slip-rings in connection with the armature winding of 
the rotary at points 120 (electrical) degrees apart, while the 
three secondaries, d е and /, are also mesh connected, but in 
the opposite direction ; the three conductors from the points 
of this mesh are taken to the remaining three alip-rings on the 
shaft of the , which are in connection with points on the 
armature winding 120 (electrical) degrees a and lying mid- 
way between the teppings to the three slip-rings first mentioned. 
A little consideration will show that under these cireumstances, 
and because one-half of the secondary of each transformer is 
cross-connected relatively to the other half (the two halves 
differing therefore 180deg. in phase), the two meshes differ half 
a cycle (180deg.) from one another, and consequently satisfy the 
six-phase condition. 

While the six-phase oonneetion for rotary converters is 
more complicated and somewhat more expensive than the 
three-phase, yet it will undoubtedly pay to use it; as a 
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Fae. 2, —OConnections for Rotary Converters in Parallel Feeding 
Three-Wire System. 


matter of fact, it is somewhat surprising that the merits 
of this form of connection do not appear to be generally 
recognised, for Steinmetz and Kapp ong ago pointed out 
that the output of any given rotary can inoreased 40 to 
50 per cent. by its use—that is to say, for the same mean 
heating of the armature coils a six-phase rotary has an 
output 40 to 50 per cent. greater than the three-phase rotary, 
according to the value of the power factor of the alternating- 
current side. As the output of any well-designed rotary 
converter is determined solely by the permissible tempera- 
ture rise (there being no distortion of the field flux under 
usual working conditions—power factor approximately unity), 
this increased output is а great practical advantage. Another 
advantage of the six-phase connection with rotary converters 
is that the heating of the armature is inuch more uniform— 
as is well known, in two and three phase rotaries those 
portions of the armature winding on each side of the tappings 
to the slip-ringe heat up oonsiderably more than the remain- 
ing portions of the winding. With a six-phase winding the 
maximum ipi aeui rise on the winding will rarely exceed 
the minimum by more than 20 per cent. It is not probable 
that the 12-phase connection will take a place in practice, for 
the gain in still further increase of output and uniformity of 
heating would be more than counterbalanced by the increased 
cost and complication. Oa account of the fact that all rotary 
converters have to be fed from step-down transformers, the 
switch gear becomes more extensive, for although, as a rule, 
not necessary, it is good practice to provide switches in the 
secondary circuits of the transformers. There is, however, one 
case where such switches are absolutely necessary, and that is 
for two-phase rotaries arranged for pasa | from the direct- 
current side. In this case, unless the transformer secondaries 


are open, they become short-circuited (at the moment of 
starting) upon the armature winding, causing a great increase 
in starting current, and violent sparking at the commutator, 
until the machine is well towards full speed. The heavy- 
current switches in the secondary circuits are best mounted 
upon or close to the transformers, which latter should be close 
up to the rotaries, in order to reduce toa minimum the pressure 
drop, losses, and cost of the heavy conductors. | 

Before leaving the subject of the transformer connections 
for three-phase rotary converters, it may be mentioned that a 
case sometimes arises in practice in which a special trans- 
former arrangement is necessary. When two or more 
rotaries are not arranged to be fed (for any special reason) 
from separate groups of transformers on the alternating- 
current side, and they are connected to a three-wire networ 
on the direot-current side, then it is necessary to wind each 
unit forming the group of (two or three) transformers feeding 
the rotaries with a multiple secondary winding, as descri 
above, the arrangement being as shown in Fig. 2, illustrating 
the conneetions for two machines. That is to say, it is 
impossible to operate а number of rotaries feeding а three- 
wire network from common 'bus bars on the alternating- 
ourrent side. The reason is readily apparent from the 
figure—the alip-ring sides of the machines cannot be directly 

eled, o to the connection already existing on the 
direct-current sido — if they were directly joined a disastrous 
short-circuit would naturally result. lt may be noted in 
passing that the arrangement of the fuses in the secondary 
circuits of the transformers shown in this figure“ (each сов: 
ductor coming from a slip-ring is fused twice) is a good one, for 
if one transformer gives out, the service will not be interrupted, 
for the reason already given above. There is, however, a certain 
advantage in using star- connected transformers for converters 
feeding three-wire systems, for by the adoption of this form of 
connection better balancing can be attained; the secondary 
neutral points of each group of transformers may be profitably 
connected to the middle wire, which latter may or may not be 
earthed. Under these oiroumstanoes each rotary would be fed 
from a separate group of transformers. 

The next question arising in connection with the equipment 
of a rotary converter sub-station is that of pressure 8 
It is clear that with motor-generator sub-stations (whether 
asynchronous or synchronous) this question hardly comes in, 
for, as already indicated, the regulation is performed wholly on 
direoct-ourrent machines of standard design, either automatically 
or by hand, in the simplest possible manner. The conditions 
are, however, quite different with rotary converters, because 
the pressure on either side is practically totally independent of 
the field strength (although not of the field configuration), aud 
consequently the direot-current pressure cannot be varied by 
regulation on the fields alone. There are two commercial ways of 

ting rotary converters, each depending upon the same prin- 
ciple—namely, that of altering the pressure on the slip-rings in 
order to get а corresponding slteration on the direct-current 
side. Ав already pointed out, the ratio of the two pressures is 
practically a constant. The first method consists in varying 
by.hand the impressed pressure on the slip-rings, and can 
be employed im two ways—either the impressed pressure 
can be altered by altering the ratio of transformation of the 
step-down transformers, or it can be altered by means of an 
**induetion regulator." In the first case, the step-down 
transformers are so arranged in conjunction with a multiple- 
contact switch that either the number of secondary turns, or 
the number of primary turns, can be altered by hand, thus 
altering the ratio of transformation; the transformers 
supplying each rotary have their regulating switches inter- 
locked, so that the turm are eut in or out simultaneously. 
It is obvious that this method has several disadvantages, the 
most serious being those of first oost and difficulty of 
operation. If the regulation is performed on the primaries, 
the switches become somewhat difficult and expensive to 
construct properly, on account of the high pressure of the 
circuits into which they are connected, while if the regulation 
is performed on the secondary sides, the expense becomes.. 
even greater, on account of the heavy currente to be handled, 
while the difficulties that arise with the contact surfaces of 
all regalating switches for heavy currents are well known. 
But in addition there is the difficulty of arranging such switches 
to regulate gradually, and to avoid short-cirouiting the sections 
of the transformer winding connected to the contacts of the 
regulator, as these sections are being cut out or in. Conse- 
quently the employment of an induction regulator which does 
not suffer from any of the above-mentioned defects, and which 
has but small losses as а rule, will give the best results if hand 
regulation of the rotaries is asked for or desired. On acoount 
of difficulties connected with insulation, induction regulators 
should be connected into the seeondary cirouits of the step- 
down transformers. As usually constructed, such regulators 
consist of an iron core arranged in connection with a shunt and 


* This arrangement of fuses for such a case originated with the 
General Electric Company (U. S. A.). 
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series winding in each phase in such a manner that a movement 
of the core will decrease or increase the mutual induction 
between the two windings. Thus if the core is moved inwards, 
the A gery on the converter slip-rings is reduced, on account 
of the inductive action of the shunt winding on the series 
winding, while as the core is moved outwards the effect of the 
shunt coils on the series coils become less and less, until at the 
end of the travel of the core the preasure on the slip-rings is 
pony the full pressure of the transformer secondaries. 
uch an apperatus is easy and cheap to construot, and very 
effective in operation, a range of 6 per cent., up or dewn, bein 
easily attained ; moreover, it can be readily arranged to be 
operated from a distance, and having no contacts or moving 
conductors, is unlikely to get out of order. 
A modification of the induction regulator, first devised, 
Fie E believes, by ъа М. В. Fleld, is Mon in 
‚ 0; it possesses the advan of being somewhat more 
efficient than the induction boy described above. The 
secon of each step-down transformer has an extension 
in the form of some extra turns capable of carrying about 
25 per cent. of the full secondary current: these extra turns 
are connected to a small regulating switch, and to the wind- 
qu of smaller section of a small a transformer 
(with ratio, say, 1:4) as shown. The secondary of the 
auxiliary transformer is in series with the low-pressure 
circuit, and adds or subtracts a small E.M.F. to this 
circuit as desired. It will be seen that both the voltage 
and current can be very readily handled without undue 
expense, and, moreover, the supply is not interrupted should 
the regulating switch get out of order. The second method of 
varying the impressed pressure on the alip-rings of the rotary, 
in order to get the desired direot-ourrent pressure, is of con- 
siderable technical interest. Briefly, it consists in compounding 
the rotaries, and providing a certain amount of self-induction 
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the pressure at the ends of the feeders in the sub-stations is 
maintained as nearly as ble constant. The only objection 
to this method of regulation is the influence it has upon the 
regulation at the feeding points—that is, аб the high-pressure 
'bus bars in the sub-stations—for with а number of the latter in 
parallel, the variation of the power factor naturally means that 
the attainment of constant pressure at the ends of the feeders 
beoomes a difficult matter. 

‘The extent to which over-compounding of rotaries can be 
carried—by means of the above-described method—depends 
mostly upon the rating of the machine with regard to the work 
it has to do. The limit is of course reached when the current 
running into the rotary is made to lead (by increasing the 
exciting current) the impressed pressure by 90deg., for then 
the inductive E.M.F. of the choking coil (which is 90deg. 
behind the current)is in phase with the impressed pressure, 
and consequently boosts it by that amount ; if the current lags 
behind the impressed pressure by 90deg., the inductive E.M. F. 
of the coll is half а cycle behind the impressed pressure, and 
diminishes the latter to а value given by subtraoting the 
inductive E.M.F. of the choking coil from the impressed 
pressure. Neither of these limits are found in practice, for if 
the angle or lag or lead exoeeds certain well-defined values 
(depending upon the shape of the V " curve—that is, upon 
the armature reaction of the machine), the rotary will naturally 
not carry its rated load. The more liberally rated is the con- 
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p- of the machines, if not a ye А rting 
choking coils in the various leads. The rotary Sou vertere. 
being synchronous mschines, operate at a power factor 
determined wholly by the field excitation, for an alteration 
of the latter vith а given load on the machines increases 
or decreases the power factor of the alternating-current 
circuits ; for each load on the rotary there is, of course, a 
certain excitation that will make the power factor a maximum, 
in accordance with the well-known V curve. Let, now, 
the shunt winding on the fields of а rotary converter, 
arranged with compound winding, and, if necessary, with small 
choking coils, be so adjusted that when operating at no load, 
the machine takes a certain amount of lagging current, say, 
90 to 40 per cent. of the full-load current, partly due to the 
under-excitation, partly due to the reactance in each phase. 
As the load comes on the field flux increases, on account of the 
current in the series winding—that is, the lagging current 
diminishes, and, therefore, the impressed pressure beiden 
producing а corresponding rlse in the direct-current pressure. 
This strengthens the fields still more (on account of the shunt 
winding), until a balance between the two pressures is attained. 
At full load the field flux is at its working maximum. The 
input current will be by this time leading, due to the over- 
exeitation having wiped out the produced by the reactance, 
and the direct-current pressure be to the oorreot 
value, on account of the increased pressure on the alip-ringe. 
By suitable proportions of the reactance and field windings, 
excellent pressure regulation can be attained in this way in a 
perfectly automatic manner. It is perfectly easy to arrange for 
the direct-current pressure to be over-compounded 10 to 15 per 
cent., the actual regulation being nearly as good as with an 
ordinary over-compounded direct-current maochine,* provided 


* With a rotary converter of standard design, the change of 


жш accumulators be used in parallel with the low-pressure 
ers. 
From what has already been said, it will readily be seen that 
of the two боса methods put forward for regulating the 
pressure on the direct-current sides of the machines, that 
best adapted for the requirements of lighting work is given by 
the employment of induction regulators, allowing the pressure 
to be gradually varied by hand in accordance with the slowly 
varying load ; for traction work, the employment of compound 
windings—that is, regulation by ing and leading currents— 
is preferable on account of the large range of regulation 
required, and the rapid variations of the load. In some special 
cases, 3 the Wich regard of e two methods will give 
very good results. t to the starting of rotary oon- 
verters, all the remarks already made regarding the starting of 
synchronous motor-generators are applicable, as the only 
difference in this respect between the two classes of machine is 


that rotary converters are invariably arranged to be self- 


exciting from their direct-ourrent sides. Wherever possible 
then, such machines should be arranged to be started from 
the direct-current side, either from the 'bus bars, or from an 
auxiliary asynchronous motor-generator. As in the other case, 
this latter indireot method of starting is far preferable to any 
other, if no direct current is available at the switchboard. The 
next best method to this is that given by induction motors 
directly coupled to the shafts of the rotaries, while the fourth 
and last method available reny noticed already in connection 
with the starting of synchronous motors) simply consists in 
switching the machine directly on the high-pressure lines. As 


field flux necessary in order to gev the desired amount of over- 
compounding is much greater than is required with the equivalent 
direct current machine, for the direct-current pressure is nob pro- 
portional bo the field flax, but proportional to the impressed pressure 
on the slip-ringe. 
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this method has been put forward in connection with several 
important British schemes, and is in use in more than one of 
them at the present time, it may not be out of place to devote 
a few words in its consideration, although in general the method 
is objectionable. Ау modern synchronous polyphase motor 
can be started up without difficulty from the high-pressure 
lines, no matter how constructed—that is, whether the field 
poles be solid or laminated, whether provided with damping 
coils or not, eto.—it is only a matter of sufficient starting 
current and good mechanical design. This method of starting, 
as used in connection with rotary converter plants, is as 
follows: The direct-ourrent main and field switches are 
opened, only a voltmeter being left across the direct-current 
side, and then the line current is switched on the slip-rin 

either at full or reduced pressure, this latter being arranged for 
by an alteration in the number of secondary turns on the step- 
down transformers. Owing y to the eddy currents in the 
pole-pieces, metal cheeks of field bobbins, damping coils (where 
these are used), but pe to the hysteresis lag in the pole- 
pieoes, the rotary immediately starts, and is very soon up to 
synchronous speed. The voltmeter (already referred to) on the 
direct-current side indicates nothing at the moment of starting 
beyond very feeble oscillations of the pointer, for the current 
traversing its ovils is, of course, alternating ; but as the rotary 
increases its speed the pointer begins to move backwards 
and forwards over the scale, its movements oorrespond- 
ing to the rapidly diminishing frequency of the pressure 
at the direct-current terminals ; when synchronous speed 
has been reached the voltmeter pointer will again be 
steady, for the current through it is now a direct current. 
The proper time for putting on the field current is just 
before synchronism is reached, and is indicated by the volt- 
meter ; when the beats of the pointer are slowest—that is, just 
below synchronous speed, when the pointer is moving slowly 
from side to aide over the scale—the field current can be put in. 
But it may be noted here that it makes all the difference at 
which side of the scale the ee is when the field circuit is 
closed ; one side is right and the other wrong, depending upon 
individual circumstances. If the fields have been put on when 
the pointer is at the wrong side of the scale, then the polarity 
of the direct-current side of the converter will be reversed; 
with most machines this means that the rotary must be switched 
out and synchronised again in order to get synchronism at the 
right pole. In order to make quite sure that the machine has 
synchronised at the right pole, it is good practice to provide a 
pole indicator on each direct-current panel, so that after the 


excitation has been put on the polarity of the direct-current | 


side can be checked before the rotary is eonnected to the direst- 
current bus bars. Needless to say, a lamp oan be substituted 
for the voltmeter mentioned above across the direct-current 

it will be bright at the first moments of starting, and 
also when the neighbourhood of synchronous speed is reached, 
while between these limits the light will pulsate, and the 
excitation should be put on when the light is pulsating 
slowly, the lamp being either bright or dark, according to 
circumstances. 

It will be readily understood that the above remarks 
regarding the right time to put on the excitation in order to 
get the right polarity are only applicable to the case of self- 
exciting machines; if the machine are bus excited, which is 
very seldom, the converter will pull itself round under protest 
to the correct polarity with a great rush of current, no matter 
at which pole the machine has synchronised. A point worthy 
of note is that even without the exciting current the rotary will 
come up to absolute synchronous speed, for there is no induction 
motor action with the rotary converter or synchronous motor. 
A rotary oonverter can operate without field excitation, b 
reason of the heavy lagging currents that would run ынк / 
its armature windings under these cireumstances; these 
wattless currents magnetise the fields to the extent neces- 
sary to produce the balancing back E.M.F. of the armature. 
However, such & method of operation cannot be commercial, 
for the machines would not carry their rated load ; the heavy 
lagging currents would overload the mains and destroy the 
pressure regulation of both sides of the system, and the rotaries 
would spark and hunt. Up to the present, the author has not 
made any tests on the operation of large rotaries without field 
excitation, for there is generally little time for such experiments 
when putting down plant, and, moreover, they may turn out to 
be somewhat costly. It is an interesting question, however, 
and it would be of value to know from those who have actually 
made tests on large units under commercial conditions whether 
the objections given above are as real as they appear to be. 
Perhaps with machines having high armature reaction (small 
аіг-дһрв, etc.) the full load could be carried without the machine 
stopping, but its performance under these circumstances could 
hardly be otherwise than poor, quite apart from the bad 
effect uced on the system ; moreover, rotarles with 
considerable armature reaction have a greater tendency to 
hunt than those with very stiff fields. When starting а con- 
verter in the manner above described, itis necessary to take 


field windings must be open as well as the shunt, and these 
latter windings must be opened in five or six places, otherwise 
they would break down, due to the large E.M.F. (many 
thousand volt«) induced in them by the alternating flux of the 
armature, Also, as the starting current will never be less than 
twice the full-load current, even if damping coils are used, and 
will frequently be of the order of three or four times the full- 
load current, it is necessary to make arrangements for short- 
cirouiting the ampere-meters and fuses, otherwise they would 
be damaged by the overload. The great objections to the 
above-described method of starting are, of course, the large 
starting current required and the risk of getting the wrong 
polarity. The former will wholly upset the pressure regula- 
tion of the system, partly on account of its magnitude, but 
principally because of its low power factor, while the latter 
might cause an accident, and In any case would cause time to 
be lost when adding a machine to the circult. For lighting 
work the employment of this method is absolutely out of the 
question. 
II.—SowE FEATURES OF WORKING. 


With regard to the asynchronous motor-generator sub- 
stations, there is practically nothing to be said, on account 
of the simple character of the equipment and its operation. 
Two points must be kept in mind, however—the sets must 
be run as fully loaded as possibly, and the motor air-gaps 
must be watched. As the power factor of the motors will 
be less than 90 per cent. below three-quarter load, running 
the machines well loaded becomes even of greater import- 
anoe than with other classes of electrical machinery, in order 
to avoid heavy lagging currents in the feeders. Asa matter 
of fact, it is a. good thing to overload such motor-generators 
(in moderation) before adding a machine to the bus bars, 
or then a high power factor over a wide range of load 
is assured. The risk is very small, on aooount of the 
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rapidity with which another set can be started up and put on 
the circuit. The other point just mentioned — relative to the 
air-gaps—is of some importanoe on aecount of the small clear- 
ance in the motors. As with all induction motors, the air-gap 
length is determined wholly by mechanical considerations, being 
made as small as possible in order to get high power factors, it 
becomes necessary to check it from time to time in order to 
make sure that the gap at the bottom has not deoreased to a 
dangerous extent. With large inducti n motors the gap (iron 
to iren) will be originally about 1/450:h of the rotor diameter. 
А 200-b.h,p. motor would thus have a clearance of 0 lin. with 
a rotor diameter of J3ft., so it will be seen that no considerable 
diminution of this length can be allowed on account of the 
magnetic pull even assuming exceptionally stiff shafts. The 
stator case of such motors should never be cast with the bed- 

late, for if it is separate в thickness or two of metal foil oan be 
[етте between the feet of the case and the bed-plate seatings, 
by removing which the gap at the bottom oan be increased when 
the brasses have worn to such an extent that something must 
be done, and yet not enough to justify their replacement alto- 
gether. With sub-stations employing synchronous machinery, 
such as synehronous motor-generators or rotary converters, 
several highly interesting and important features of working 
present themselves. The first is the regulation of the power 
factor, and has already been mentioned in conneotion with 
rotory converters, the power factor at any load on the 
machine can be regulated to the extent necessary in practioe 
һу adjusting the field excitation. The curves shown in 
Fig. 4 give a good idea of the practical case; they are 
curves taken for the purpose of this paper from the 
650-h.p. Kolben three-phase motor forming part of the 
motor-generator illustrated in Plate I., and whose test curves 
are given in Fig. 6. The shape of the no-load ** V" curve of 
a synchronous machine is an indication of its performance— 
а very broad curve indicates, for instance, a motor of but 
moderate over-load capacity, and one that will require but 


certain precautions until synchronism is attained. The series ! small alterations in the excitation for varying loads; while a 
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very steep curve indicates a machine that must work always 
with its excitation properly adjusted, otherwise its overload 
capacity will be small and its parallel running properties 
inferior. Ar the same time this latter type of curve is 
a characteristic of machines with close pressure regulation. 
When the machine is loaded, the *' V" curve alters some- 
what with reyard to position and shape on account of the 
inereaeed armature leakage, as indicated in Fig. 5. The 


given load for any value of the motor exeitation, a definite valne 
of back E.M.F. takes such a (mean) position in the vector 
diagram that the resultant of it and the impressed pressure has 
a value equal to the impedance pressure of the armature. If 
the excitation be increased abuve the value corresponding to 
maximum power factor, the impressed preseure at the terminals 
of the motors must of necessity lag behind the current in 
order that the above-mentioned relations are maintained ; 
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armature design in this respect —the smaller the alteration in 
shape, and the less the inelination of the axis, a b, from the 
vertical, the smaller the drop, and the smaller the 
increase of excitation necessacy for the pee from no load to 
full load in order that it may work under the best conditions. 
лче machines, whether motors or generators, should 
be so designed that the shape of their V" curves lies between 
the two limits mentioned above, for а excellent parallel 
running, high over-load capacity, and pressure and 
excitation regulation will be attained ; otherwise one or 
рае of these necessary good qualities will be attained at the 
nse of the remeinder. ning as generator, then, the 
-load drop of the machine at constant speed and excitation 
shoki be ia the neighbourhood of 5 to 6 per cent. with 100 per 
cent. pewer factor, and 18 to 20 per cent. with 80 per cent. power 
factor. Better regulation than this is not asked for in modern 
prectioe with unite of medium and large output ; nor is it 
desirable, especially when sub-stations employing synchronous 
machinery are fed from them ; with better regulation abnormal 
synohronising cusrents may ‘pass between the main units, 
inviting hunting on the part of the rotary converters or 
nebronus motors. Of course the generators would become at 

the same time much too heavy and expensive. 

Returning to the actual no-load ** V curve shown in 

it will be seem that when running practically without „ы at 
the eonstant impressed pressure of 2.950 volts per phase, 
attained by regulating the 'bus-ber pressure in the power 
station, the excitation for the minimum armature ourrent of 
- 9:5 is 46 a . A reference to the no-load 
chasaeteristio of the machine (Fig. 5) shows that with this 
minimum value of armature current an induced pressure of 
2,250 volts’ per phase is attained. With minimum armature 
current ab a given load, the difference between the impressed 
pressure and the back pressure—that i is, the difference Бисен 
2,950 and 2,250 volts in this case—is a measure, among 
other things, of the quality of the motor from the point of view 
of pressure regulation ; the differenee between the two pressures 
under theee ciroumstanoes is due to the impedance of the 
armature and to the pressure and current beats which oecur 
with all synchronous machinery. With a constant load and 
excitation on a synchroneus motor or rotary converter, the 
baok E. M. F. is continually changing its phase relative to the 
impressed pressure, a result directly due to variations in the 
area velocity of the generators, assisted by the momentum 
of the machineitself. At constant impressed pressure a decrease 
or imorsase of excitation, corresponding to a decrease or increase 
in the bach E. M.F., causes а fairly increase of the arme- 
ture current (and apparent watts) taken by the motor. At a 
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relative to the current in a given masbine. On the other 
hand, if the excitation is lese than the oritieal value, then 
the impressed pressure must lead the current for the seme 
reason. From the “V” curve, and kno the various 
losses and constants of the machine, it is possible to make an 
3 ealeulation of the amount of lead or lag that can 

be given to the current. For this 660-b. ыр running 
light the maximum lead works out to be ‚ while 
the maximum lag is about 70deg. In general, 10 1 is pun possible 
to obtain more of the ** V " curve than shown in Fig. 4, for, if 
pushed much farther,therunning of the motor becomes unstable, 
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hunting is set up, and the machine drops out of step. The two 
legs of an experimentally obtained no-load ** V” curve always 
differ—one is invariably straight, the other cenvex (со. Fig 3). 
In this respect the curves thus obtained from weil-desiuned 
commercial machines differ somewhat from the theoretical 
curves, in which, as Steinmetz has proved, one leg is convex, 
the other concave. This difference between theory and practice 
in this respect is due to armature reaction and to the influence 
of the 1 ор. armature teeth when the current is 

grestiy leading lagging., The dotted carve to the right of 

tho V " curve (Fig. 4) illustrates elearly what happens in a 
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Crenemission plant when the impressed pressure on the 

is not maintained constant, but is left 
to take care of iteelf ; the pressure at the ends of the feeders 
rises iy with increased excitation of the synchronous 
machines. In this case the 1,000-kw. generator supplying 
euwrremt to the motor (through a long three-core cable) had 
Ме exokation adjusted once for all at the beginning of the 
second test, to such a value thet the impressed E M.F. on the 
motor was the same as before—namely, 2 950 volts—when the 
armature owrront had its minimum value. The excitation of 
the eynehrumous motor was then increased, the dotted curve 
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of synchronous motors will show at onoe how valuable machines 
of this class become in connection with any transmission plant 
on account of their condenser action. It will also show the 
great superiority of synchronous motor-generators and rotary 
converters over an asynohronous machine for sub-station 
; from the point of view of the regulation of the system 

and the line losses, etc. Instead of having a lagging idle 
current throughout the system, wasting energy and impairing 
the regulation at all points, the power factor of the system сап 
be kept practieally at or above unity throughout, the effect of 
pressure drop in the feeders can be nearly annulled if desired, 
and there will be no other losses except those o-rresponding to 
the load, unless it is desired to work with a considerable leading 
current in order to raise the pressure at the sub-station ends 
of the feeders, as described. It is not possible to get a power 
factor of exactly unity in the circuit by adjusting the excitation 
of а motor running light so as to obtain minimum armature 
current—that is to say, the bottom of the V" curve does net 
mean that the current running into the armature of the motor 
is in phase with the impressed pressure; it is very nearly in 
hase, but not quite, owing mostly to the difference in the 
.M.F. waves of line pressure and motor pressure. Large 
syuchronous motors, when well loaded, and if uf goed design, 
generally have full-load power factors of 96 to 98 per cent. 


When working at the excitation oorresponding to minimum 


armature current. | 

In practice the utilisation of the phase-rectifying properties 
of synchronous (motor) machinery works out as follows. With 
rotary converter sub-s'ations, if the machines are oompounded, 
the power factor of the system will be nearly unity at about 
half load. the current lagging somewhat before this, aud leading 
afterwards, in accordance with what has already been said 
in this conneetion ; at full load the drop in the feeders 
supplying the sub-station will be considerably redueed. If the 
rotaries sre shunt-wound, or if synchrenous motors are 
employed, the field current is so adjusted that the power factor 
is highest at about three-quarter load; at both lighter and 
heavier loads the current is s-mewhat out of phase, the mini- 
mum power factor being, say, 0 95. Or, if heavy overloads are 
expected, the machines had best be s mewhat over-excited at 
full load in order to increase the impressed pressure, especially 
in synchronous motors, for the overload capacity is thereby 
increased, the torque being proportional to the square of the 
impressed pressure. Thus with a synchronous motor-generator 
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PLATE I.- 450-kw. Taree-Phase Sy: echronous Motor Generator. Prague Tramways. 


the increase of (leading) armature current ; the effect 
of this was to raise the impressed pressure on the motor—that 
ie, the pressure at the ends of the long feeder—from 2,950 volts 
to 5,100 volts. That is to say, the drop in the feeder (which 
poesessed a considerable inductive drop, owing to the presence 


of a choking coil in series at the station end) was first wiped. 


out, and then the pressure at the sub-station end wis gradually 
inoreased to the extent of over 5 per cent. simply hy increasing 
the excitation of the motor. The frequency, of oourse, was 
айо аш the testa, and consequently the motor 


A little consideration of the above-described eharacteristic 


sub-station, if the motors are well designed, it is not nenn 
to alter the excitation oontiuually with the load; ut. two 
adjustments between no load and full load will be generally 
advisable, in accordance with what has been said above. The 
small amount of field regulation required in practice with well- 
designed synchronous motors is well illustrated by Fig. & If 
a sub-station equipped with synchronous machinery hae to work 
in parallel with large inductive loads, such as large induction 
motors, or another station arranged with asynchronous motor- 

enerators, it is well to arrange for the lnguing current to be 
balaneed by the synchronous machines. t is to say, the 
eynchwonous mretors or rotary converters will be liberally 
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designed, in order that they may carry the balancing leading 
currents (and increased excitation) in addition to the luad. 

А word or two may be said here regarding the overload 
capacity of the three classes of sub-station equipment. 
With motor-genérator sab-stations, what may be termed the 
permanent overload capacity depends only on the direct- 
current machines—that is to say, it will be in general about 
20 per cent. for two hours—the position of the brushes on the 
direot-current machines remaining unaltered. With rotary 
converters the corresponding overload capacity is, of oourse, 
greater, and in practice is determined as а rule by the o., m- 
mutator heating. The commutators of rotary converters 
invariably have peripheral speeds bordering upon the upper 
limit of good practice—say. 5,000ft. per minute—oonsequently 
an overload of about 30 to 40 per cent. for two hours is about as 
much as can be furnished without overheating the commutators. 
If it were not for this, and provided the field system was well 
over-excited, the overload capacity could be safely taken to be 
50 to 60 per cent. for the time stated. It would be determined 
by the permissible safe temperature rise of the armature coils 
and step-down transformers. It is hereby assumed that these 
latter are artificially cooled by means of cooling pipes in the 
oil, or by forced draught, the normal temperature rise being 
éóbdeg. C., conforming in these respecta to good modern 
practice. 

What has been called the ‘‘permanent overload capacity " 
above is, however, really of minor importance in practice, for 
the plant would not be subjected to such treatment except when 
being taken over, or when a breakdown occurs. The important 
point, particularly with sub-stations feeding tramway or rail- 
way systems is the momentary overload capacity—that is to say, 
the effect of short-circuits of brief duration has to be con- 
sidered. 3 this point, it may be at once stated that 
the three classes o equipment are perfeotly satisfactory, and, 
moreover, from this point of view, there is but little to choose 
between them. Well-designed asynchronous and synchronous 
motors and rotary converters fed from а well-designed power 
station will all stand overloads of 100 per cent. for a few 
seconds without falling out of step, the two classes of 

chronous machines behaving in a very similar manner to 

e asynchronous machines. This is about the safe limit of 
overload capacity for standard machinery—the short-circuit, 
or whatever it may be, causing the momentary overload is 
naturally unexpected, and consequently the plant as a rule 
cannot be stiffened up by field regulation, to stand more, 
or to stand this amount for a longer period, with safety. It 
does not follow that the machine will drop out of step, 
although asynchronous motor-generators designed for high 
efficiensy would probably pull up. The synchronous motors or 
ea At generally become unstable in their running, and 
start hunting. 

With regard to the falling out of step of synchronous 
machinery, it may be observed here that onoe this happens the 
inherent tendency of a machine to pull itself in again h deter 
mined by the torque it can exert in a very short time—namely, 
half a cycle. Consequently, if there is any load on the machine, 
it must necessarily pull up. Should a momentary short-circuit 
ра! out the circuit breakers in the power station, or otherwise 

reak the circuit on the alterating-current side of the convert- 
ing machinery, it is always neoessary to give the sub-stations 
time to shut themselves down, rather than immediately replace 
the circuit breakers, while the converting machines are still 
turning. Under these latter circumstances even induction 
motors will not run up to speed, while the synchronous 
machinery forms simply a pulsating short-circuit across the 
mains, a synchronous motor or rotary acting alternately as 
motor and generator relative to the transmission lines, and 
gradually pulling ар. Before this happens, the circuit breakers 
will be out again. Apart from this, it would in general be 
impossible to keep in the clrouit breakers on the direct-current 
sides of the converters. 

One of the most important questions to be considered in 
connection with the design and operation of a synchronous sub- 
station equipment is that of parallel running. The converting 
machines have not only to run perfectly in parallel with one 
another, bat the various sub-stations have to run perfeotly in 
parallel with one another, and with the power station also. In 
most modern installations this requirement has been easily 
attained, but in others great difficulties have arisen, and have 
had to be got over at great cost before satisfactory working over 
the whole system was attained. It is, therefore, of interest to 
discuss as briefly as possible the leading features of the ques- 
tion. With a rotary converter sub-station, for instance, unless 
every detail of the system is thoroughly well designed, from the 

ines in the power station to the rotaries themselves, there 
will be trouble with regard to the parallel running of the 
machines—that is to say, they will hunt. The term hunting, 
as applied to synchronous machinery of this character, means 
that while ranning at synchronous speed (as measured by a 


tachometer) the machines oscillate between themselves—that is, 
during а revolution they inorease and deorease their angular 
velocity above the mean velocity, corresponding to exact 
synchronism, causing the armatures to swing backwards and 
forwards from a fixed point (in a precisely similar manner to 
the swing of a pendulum) while still keeping in step. The 
effect of this is to cause the pressure on each side of the rotary 
to fluctuate more or lees badly, so that working at constant 
pressure on the direct-ourrent sides becomes impossible. Once 
а rotary has started hunting, unless the small oscillations are 
immediately checked, they will invariably continue to inorease 
in amplitude until the armature swings over and loses 
synchronism. The running performance of synchronous 
(motor) machinery depends so much upon the variations in 
the velocity of the power-house engines during a revolution, 
and upon the oscillations set up by the engine governors, 
eto., that if these variations or oscillations exceed certain well- 
defined limits, it becomes impossible to operate the sub-stations 
successfully. That this must be so becomes clear when it is 
considered that every variation in the supply ееп (during 
an engine revolution) has to be taken up by the sub-station 
machines against their own momentum, with the result that if 
the armatures get accelerated or retarded to any extent from 
this cause hunting is bound to occur, and operation of the plant 
becomes impossible until the engines are working pro rly. 
This is a case in which the hunting of the converters is due to 
a well-defined cause outside the machines themselves. ! 

But although hunting may be sometimes caused in this way, 
the speed variations in the engines are by no means a necessary 
accompaniment to it, for it may be started in a variety of ways 
(of whieh engine [кечо is one), and then increased by the 


action of the ines themselves. This latter case—that of 
hunting on the part of the rotaries when the power-house 
engines are entirely suitable—is of oonsiderable interest. А 


working explanation of what happens In this case is as follows : 
Let a slight oscillation be set up between the machines, by any 
little thing that may oocur with the most perfectly designed 
plant it is possible to have, such as a sudden large change in the 
load, a short-circuit, or faulty setting of the brushes on one 
machine, or an engine hunting in the power station (due toa 
small mishap, etc.). This slight oscillation is accompanied by а 
weakening and distortion of the field flux of the converter. 
The mere fact of there being an oscillation implies field 
distortion for a fixed point on the armature during the swing 
is either a little ahead of ora little behind the true position 
(corresponding to exact synchronism) it should have at this 
instant. This means that the machine is acting either as a 
poc or motor, taking either a leading or a lagging current 

m the lines, and ae the diminished field flux to one or 
other of the pole-horns. The armature will now try to follow 
this change of field configuration, taking a large current in 
the reverse direction in order to do so. But this change of 
current immediately distorts the field flux in the opposite 
direction to a much larger extent, and the armature 
tries to swing to the new position. Thus each oscillation of 
the armature gets larger and larger, and the field distortion is 
greater and greater, until finally the flux from the poles geta 
swept nearly entirely away from the pole-faces to the pole-horns 
and gaps between them, the machine eventually swinging out 
of synchronism. During these osciliations the converter is 
acting alternately as generator or motor, giving up to, or 
receiving power from, the other converters in parallel with it, 
giving them in this way alternately a push and a pull at the 
wrong times, causing them to start hunting also. The combined 
effect of the various machines in parallel is to increase the 
hunting originally set up, and if other sub-stations are in 
poe the oscillations may also be taken up by the machines 
n these, the combined effect perhaps even reacting on the 
generators in the power station, causing them to start 
oscillating also. It is thus Sorone necessary to provide 
means of checking the oseillations while they are still small, 
otherwise they will get out of control and spread over 
the whole system. The sparking and flashing over which 
frequently takes place at the commutators of rotary converters 
when hunting is directly due to the pulsation of energy, 
and to the field distortion and fluctuation, for good commutation 
under these conditions naturally becomes impossible. The dis- 
tortion of the field is really the root of the whole matter, and 
if this is prevented, or reduced to a minimum, hunting cannot 
occur. That the whole magnetic system of a rotary converter 
that is hunting is in a very disturbed state is made readily 
apparent during working. For instance, a spanner held in the 
hand between two field poles is strongly attracted and repelled. 
As a matter of fact, even when the machines are working pro- 
perly there is a certain amount of field pulsation, it being some- 
times easily possible to estimate the speed of the power-house 
engines from the small quick movement of the pointer of the 
field ampere-meter. 

(To be continued.) 
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NOTES. 


Bombay.—4Indian Engineering in its issue for March 9 
has а note to the effect that the Corporation of Bombay 
have empowered the Commissioner and а committee, subject 
to compliance with certain specified conditions, to make 
arrangement with the Pioneer Electric Light and Power 
Company of London to work the two concessions of the 
tramways and the electric lighting. 


Engineers’ and Shipbuilders’ Institution.—Tho 
Transactions of the North-East Coast Institution of 
Engineers and Shipbuilders, Part 4, for the session 
1900-1901, includes Mr. E. L. Orde’s reply to the 
discussion on his paper on “Liquid Fuel,” the resumed 
discussion on Mr. F. W. Jennings’s paper on “The 
Ventilating and Heating of Ships by a Forced Circulation 
of Warm Air,” and a paper on “Some Attempts to 
Increase the Efficiency of Marine Boilers,” by Mr. G. M. 
Brown, B.A. | 

Institution of Mechanical Engineers.—Special 
interest attaches to the meeting of the members of this 
institution on the 19th inst., in that on this occasion Mr. 
Wm. H. Maw will deliver his presidential address. It has 
been decided, having regard to the national mourning, to 
abandon the annual dinner of the institution, which was to 
have been held on the 18th inst. A conversazione will, 
however, take place on May 17, for which invitations will 
be issued in due course. The provisional programme of 
the summer meeting, to be held this year in Barrow-in- 
Furness, has now been issued. 

Royal Institution —The lecture arrangements at the 
Royal Institution after Easter include a course of six on 
* Cellular Physiology, with special reference to the 
Enzymes and Fermente," by Dr. Allan Macfadyen, and a 
course of three lectures by Prof. Dewar on the Chemistry 
of Carbon.” The Friday evening meetings will be resumed 
on April 19, when a discourse will be delivered by Prof. 
J. J. Thomson on The Existence of Bodies Smaller than 
Atoms.” Succeeding discourses will probably be given by 
Dr. Hans Gadow, Mr. Charles Mercier, Prof. Jagadis 
Chunder Bose, Mr. Richard T. Glazebrook, Mr. A. Henry 
Savage Landor, Ear! Percy, M.P., and other gentlemen. 


Clock Iilumination.— The illumination of a clock face 
is undoubtedly an important business, and it is a matter 
for surprise, now that the electric light is obtainable in so 
many quarters, that progress in this direction has not been 
more rapid. As pointed out by Mr. A. A. Johnston in a 
paper on this subject before the Society of Arts last week, 
gas is the worst form of illuminant for the illumination of 
clocks. It corrodes the works, smokes and discolours the 
glass, dries up the oil, and is altogether most unsuitable. 
Lamps are preferable to gaslight, but the advantages of the 
electric light over all others for this purpose must be 
generally admitted. One advantage not specifically 
mentioned by Mr. Johnston is the ease with which the 
illumination of the dial can be made automatic when 
electricity is the lighting agent. 

Chicago Street Fire.—We gather from the Electrical 
Heview of New York that а unique street fire recently 
occurred in Chicago, which was due to an electric tramcar 
violently colliding with a tank wagon carrying gasolene, 
500 gallons of which were spilled into the street. In 
attempting to run the car on through the pool of 
gasolene the arcing between the rails and wheels set 
the inflammable liquid on fire, and in an instant flames 
shot up 20. into the air, burning the car where it 
stood, and severely scorching the buildings on either side 
of the street. The fire-engines were called out, but their 


streams had no visible effect on the blazing mass, which 
continued to burn for half an hour. We are afraid that 
the fire would have occurred whatever system of electric 
traction were employed, unless, of course, two overhead 
conductors were used, so that the rails did not act in any 
way as a return. 

Municipal Electrical Association.—The annual 
convention of this association will this year be held at 
Glasgow, the dates fixed for the meeting being June 19, 
20, and 21. "Unfortunately, these dates are exceedingly 
close to those arranged by the Institution of Electrical 
Engineers for their trip to Germany, which in the ordinary 
way will start on June 22. In order, however, to give 
those going to Berlin rather more time, a goodly number will 
leave on the Friday night, the 21st, in which case they 
will be able to spend some hours in Hanover. Reverting 
to the Glasgow convention of the Municipal Electrical 
Association, we understand that the date could not be 
altered, owing to the part which the Corporation of 
Glasgow are taking in welcoming the electrical engineers. 
The full programme of the arrangements is shortly to be 
issued, and from what we hear the interest in the meeting 
is likely to be well sustained. 

Electric Automobile Failure.—It is announced 
that the operation of ''ply-for-hire " electric automobiles 
in Chicago is to be given up by the local company, owing 
to the small use made of the vehicles by the public and 
the heavy cost of maintenance due to the bad condition 
of the streets. This decision will be another disappoint- 
ment to those who have contemplated the useful applica- 
tion of accumulators in automobiles. While, however, 
streets are what they are—and, we believe, the conditions 
prevailing in the United States are even worse than here— 
it would be useless to hope for any other result with the 
types of accumulators now in vogue. Be their suspension 
as perfect as it may, the injurious effect prodaced by bad 
roads can be only very partially overcome. Moreover, 
bad roads involve a much heavier type of car than would 
otherwise bo necessary, thereby entailing a battery of 
correspondingly greater capacity. This, again, means an 
increase of the aggregate weight to be carried, and so 
further adds to the difficulties of designing a commercially 
successful car. Except within very restricted limite—that 
is, where the work of the automobiles is confined to the 
better roads generally to be found in the centre of a town— 
the commercial success of electric automobiles is evidently 
not yet. 

Electricity at the Pan-American Exhibition.— 
As far as possible it is intended to make the electrical 
exhibit in the electricity building at the Pan-American 
Exposition a collective one rather than one consisting 
exclusively of individual commercial exhibits, From an 
illustration accompanying a short article in the Western 
Electrician on the subject, one may see that the structure 
itself will present an exceedingly handsome appearance 
with its towers of elaborate design rising to considerable 
heights. Inside the building the design and architecture 
will be no less beautiful, and here the progress in the 
development and application of the various branches of 
the science and industry will be well demonstrated, includ- 
ing a collection of historical matter relating to the subject 
which will show the gradual development of the apparatus 
used. A special feature will be the exhibit illustrating the 
application of electricity to the propulsion of cars and 
vehicles. The utilisation of electricity in various forms of 
manufacturing industries will also be shown. The depart- 
ment is proposed to be divided into two groups—viz.: (1) 
the collective exhibit, consisting of retrospective exhibits 
of historical interest, illustrating models, or practical 
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contrasts showing the advances in art; and (2) the com- 
mercial exhibit composed of those exhibits possessing 
distinctive merit, whether this consist of workmanship, 
novelties, or useful applications. 

Solar Motor.—Mr. Chas. F. Holder ia responsible for 
an article in the Scientific American which describes a 
solar motor now at work in Southern California. It 
consiste of a large glass reflector, which is built up of a 
number of comparatively small segments of silvered glass 
mirrors. These segments are so arranged that the rays 
from the sun are reflected on to a boiler in the focus of 
the mirror, and it is stated by the author that the heat is 
quite sufficient to keep going a 10-h.p. engine. Naturally, 
under the circumstances, it is claimed that 15 h.p. is the 
maximum output. The outer diameter of the reflector is 
Sdft, 6in., while the inside diameter is 15ft. It is built up 
of 1,700 odd mirrors, and is so arranged on ite stand 
that it can be rotated во as to have its plane always 
at right angles to the sun’s rays. The boiler contains 
about 100 gallons of water, but the illustrations do not 
make clear quite how the water and steam spaces are 


arranged. Owing to the exceedingly dry locality in which 


this apparatus is erected, the steam is condensed in pass- 
ing through the engine, and is returned to the boiler. 
There are no figures given as to the cost, but the author 
considers that in the very dry localities, where water can 
be obtained from artesian wells and where fuel is exceed. 
ingly dear, there is an opening for such motors, It would 
seem to us that, apart from the first cost, there might be a 
considerable amount required to keep the apparatus in 
order in view of the severe climatic conditions under which 
it works. 

Electric Tramway in Georgetown.—An instance 
of the enormous growth of electric traction in every 
quarter of the globe comes from Georgetown, in British 
Guiana, where an electric tramway of some 10 miles in 
length has just been opened for the public service. From 
some particulars of this new line which we have before 
us we gather that the system has been constructed 
on the most modern methods, The overhead trolley wire, 
however, has been adopted, and some little controversy 
appears to have arisen as to the new wires deranging the 
telegraph and telephone service of the city, but a satis- 
factory arrangement would seem to have been arrived at. 
Hitherto the only tramway in the town consisted of 
about a mile of line, the cars being drawn by mules. 
Some years ago, however, on a visit of Mr. W. B. Chapman, 
an enterprising Canadian financier, the idea was mooted 
of introducing an electric tramway service. The success 
of a similar venture in Jamaica, introduced by this gentle- 
man, encouraged the proposal to try the experiment in 
Georgetown, and ultimately а Canadian company was 
formed for the purpose. The property of the Georgetown 
Tramway Company was purchased by the new company, 
known as the Demerara Electric Company, which later also 
purchased the electric lighting and power company, and 
obtained a license defining its powers and authorising it 
to provide electricity for public and private purposes. 
Some difficulty was experienced in getting the requisite 
material for the electric tramway, but the actual work of 
construction. was rapidly got through in the summer of 
last year. The cost of the service is put down at about 
£5,000 per mile, or about £50,000 for the whole service. 

Tuition in Modern Languages.—In every walk of 
life & sound knowledge of the modern languages, and 
especially the French language, will always be found of 
high value. This year the Teachers’ Guild have again 
arranged for a course of instruction at Tours, Lisieux, and 
Elbeuf during the summer holidays. The aim isto promote 


among English people not only a knowledge of the language, 
but also of the customs and ways of thought of the French 
nation. The courses in all three centres will commence on 
or about Aug. 1, and will continue for three or four weeks 
according to the wish of the studente. They are, however, 
advised to stay in the country a short while longer 
if possible. The courses include lectures, classes for 
phonetics, reading, dictation, conversation, and com- 
position, the small fee of £2. 2s. being charged, which 
gives the right to attend all classes of any one of 
the professors engaged. Towards the end of the 
courses at each of the three towns examinations will be 
conducted by a Board of French professors. The guild 
have also in view the organisation of a Spanish course of 
lectures and classes at the ancient town of Avila, about 
70 miles from Madrid. The details of the arrangements in 
connection with this course will depend upon the number 
of students who express their desire to attend. The hours 
of work at each place will be from 8.45 a.m. to noon, thus 
leaving the afternoons free for excursions in the neigh- 
bourhood, and the eveniugs for meetings of a social 
character. In due course a handbook will be issued by the 
guild giving full syllabuses of the lectures, time-tables, 
otc, and in the meantime further particulars may be 
obtained from the secretary to the special committee 
having the arrangements in hand—Mr. H. B. Garrod, 
74, Gower-street, W.C. 


A Portable Plant.—Some interesting details of a 
portable electric lighting plant which has recently been 
adopted on the Eastern Bengal State Railway, appear in 
the February number of tho Indian and Eastern Engineer. 
The generating plant consists of а Castle dynamo, giving 
an output of 154 amperes, coupled direct to a Mirrlees- 
Watson compound. This high-speed engine set is mounted 
on an iron frame carried on three pairs of wheels, the 
whole being covered by a wooden wagon body with 
double roof and sunshades. Arrangements are made for 
clamping the frame to the rails, and at full speed no 
movement or vibration is felt. Steam at 120lb. per square 
inch is supplied by a locomotive boiler carried on four 
wheels, with a tender for fuel and water attached. Water 
is supplied to the boiler by a duplex pump delivering 
through an exhaust-steam feed-water heater, while as 
a stand-by the boiler is also fitted with Gresham’s 
combination injectors. In the generator truck is fitted 
the switchboard, which is of marble, with the neces- 
sary instruments. It is arranged for four circuits, 
each capable of carrying 75 amperes. Adjustable 
resistances for each circuit fitted are behind the board. 
Attached to the generator truck is a carriage fitted as 
a store and workshop and office for the attendant. In 
this wagon are fitted oll-tanks, reels for the cable, and 
hooks for lamps, etc., as well as а vice, bench, and necessary 
instruments for testing and repairing lamps. The neces- 
sary tools and stores for running and maintaining the 
plant, as well as all that is required for erection of posta 
and lines, are arranged in racks and shelves round the sides 
of the carriage. With this plant it is possible to work one 
night at one terminus and the next at another terminus 
10 miles away. In fact, the whole was arranged with an 
eye to rapid movement as well as to durability and 
economy in working. А native staff, under the super- 
vision of an European inspector, run the plant, which up to 
the present would seem to have given every satisfaction. 


Rapid Transit in Boston.— The chief matter of con- 
troversy which is engaging the attention of both the general 
publie and the local authorities in Boston (U. S. А.) just now, 
is the proposal to build a subway under Washington-street 
and relieve the congestion in the down-tewn district by 
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removing the surface cars altogether. The question has 
arisen in connection with the near completion of the 
elevated railway construction in Boston, on which experi- 
mental trains have already been run. The project to do 
away with the present means of transit in Washington- 
street, which is one of the busiest thoroughfares in the 
city, is naturally viewed with disfavour by the Elevated 
Railway Company, who own the system, in view of the 
large reduction in the daily revenue which would result, 
At the present time the surface cars in this particular 
street are a very important source of revenue to the 
company, but it is not to be reasonably expected that the 
same use would be made of the new elevated railway on 
short distances. Some time ago the company yielded to 
the mandate requiring the removal of Tremont-street’s 
tracks after the subway had been constructed beneath that 
thoroughfare, but they were not seriously affected in con- 
sequence, as Tremont-street was not by any means the 
source of revenue that the tracks in Washington-street 
are now. The Legislature have granted hearings to 
petitioners for the subway under Washington-street, and 
the general opinion seems to be that the subway will be 
forced upon the people of Boston by the outside citizens 
of Greater Boston, who largely outnumber the residents of 
Boston proper. But the Elevated Railway Company are 
determined to fight the proposition to remove the surface 
tracks from Washington-street, subway or no subway. 


Cooper’s Hill.—As a result of the investigation by 
the Visiting Committee of the Royal Indian Engineering 
College into the grievances of the seven professors of the 
college who were requested to retire from their appoint- 
monte, the Government have decided that Mr. W. N. 
Stocker shall for the present, remain as professor of 
physics. This is the only modification of the original 
programme of changes at Cooper's Hill. All the papers 
dealing with the matter have been issued in the form of a 
Blue-book, and the most important of these, as conveying 
the final decision of the Government, is the communica- 
tion to the president of the college from the Secretary of 
State for India. From this document it appears that the 
report of the Board of Visitors has been considered by the 
Secretary of State in Council and has received his approval. 
This report confirms their previous expression of opinion 
as to the necessity for changes in the course of instruction 
which in recent years has been carried on at the college. 
These changes require the retirement of Messrs. McLeod, 
Hearson, Heath, Shields, Reilly, and Hurst, and the 
pensions and gratuities already sanctioned will be issued 
to them with effect from April 4. In view of the further 
recommendation submitted by the Board of Visitors that 
the instrustion in physics, which has hitherto been 
restricted to the first and second year students, should be 
extended to the students of the third year, it has been 
decided that Mr. W. N. Stocker shall, for the preseat and 
until farther experience has been gained, be retained as 
professor of physics. The contemplated developments in 
the teaching of electric engineering render it possible that 
the new lecturer in electro-technology may not be able to 
devote a sufficient portion of his time to the teaching of 
physics. It must, however, be understood that Prof. Stocker 
can no longer be responsible for or connected with that 
department of the college which includes electro-technology. 
He will take up such a position in relation to the lecturer 
in this branch as the president of the college may assign 
to him. | 

Central-Station Design.—In the United States one 
would suppose that the electrical equipment of central 
stations would be highly advanced, in view of the com- 
petition between English and American manufacturers 


which takes place for the supply of electrical machinery in 
this country. The fact remains, however, that while in. 
the States they have advanced the equipment of street 
railways and the transmission of power plants to a very 
high degree, they are not at all up to date in the equip- 
ment of their lighting installations. We do not wish to 
cali attention to one particular place, but we have before 
us one of our American contemporaries for March 16. In 
this an illustrated description is given of a new electric 
lighting plant in a small town which is spoken of as being 
up to date. We are surprised to find, therefore, that 
in this so-called up-to-date installation the engine 
and dynamos are still coupled together by means 
of belts. A still greater cause for surprise is that 
the new steam-engine which has just been installed is 
designed to run with 80lb. steam pressure. A feature in 
the installation, which shows how standardisation can be 
carried too far, is the combination of the arc and incandescent 
lighting plants. Thus the large machines, which are alter- 
nators, are wound to give 1,100 volts, which are transformed 
down to 110 volts for incandescent lighting to private con- 
sumers. The street-lighting is done by means of constant- 
current transformers. In order to supply these, step-up 
transformers are installed which raise the pressure of the 
primary from 1,100 up to 2,000 volts, so that standard 
arc-lighting transformers can be employed. In the same 
installation there is also a certain number of incandescent 
circuits for street-lighting in which 50-c.p. incandescent 
lamps are arranged in series. We may add that this station 
is nothing like so complicated or even s0 backward, as 
compared with English stations, as other electric lighting 
installations we have heard of in large towns in America. 
In these larger stations there is often supply being given 
by no less than five or six different systems, all requiring 
independent machinery or mains. 


The Electric Lighting of Chicago.— We have just 
seen a report of the city electrician of Chicago on the 
electricity department for last year. We gather indirectly 
from the report that street-lighting is the only work which 
is actually carried out by the department, and that at the 
beginning of last year there were some 3,502 arc lamps 
actually being supplied. This number had increased at 
the end of the year to 4,239, The average cost per lamp 
throughout the year for materials, such ascoal, carbons, stores, 
etc., was £7. 7s. The labour charges per lamp, including 
the labour in central stations, as well as labour in trimming, 
came out at just over £4 per lamp, making a total of 
£11. 7s. per arc lamp per annum. These figures do 
not include any interest on capital and they are 
said by Mr. Ellicott to be higher than in the previous 
year. One point of interest in the report is that the use 
of series arc lamps in private houses, which lamps were 
supplied by various electric light companies, is on the 
decrease, but that even now some 26 per cent. of. the 
private arc lamps are still supplied on the constant-current 
system, which involves the introduction of high-voltage 
circuits into consumers’ premises. Throughout the year 
a considerable amount of work has been done in con- 
structing underground conduits for the various overhead 
wires which previously disfigured the streets of Chicago. 
It is now proposed to take even more stringent means in 
this direction, and if the proposals of the engineers to the 
city are accepted, conduits will be constructed into which 
all electrical conductors will be placed. In view of the 
number of electric lighting and telegraph companies 
having running rights along the streets, combination 
conduits would have to be constructed with independent 
manholes, so that each company would have access to its 
system without being able to interfere with the wires of 


472 


THE ELECTRICAL ENGINEER, APRIL 5, 1901. 


its rivals; The proposal respecting the construction of 
these conduits, the cost of which would have to be borne 
by the companies in the ratio of the space they required, 
is to come before the City Council shortly. 


Electrolytic Deposition of Lead from Solutions. 
In а valuable paper on this subject, Mr. L. Glaser states 
that homogeneous metallic lead is deposited from slightly 
acid concentrated solutions of lead nitrate or acetate, 
containing, for preference, considerable quantities of the 
corresponding alkali salts, by a current of about 0:004 
ampere per square centimetre at the cathode. From an 
abstract of this paper given in the Journal of the Chemical 
Society, it appears that when an anode of lead is used, the 
E.M.F. ia about 0:1 volt. When the conditions are such 
that lead hydroxide can be formed at the cathode, spongy 
lead is deposited. Concentrated solutions of lead or alkali 
salte dissolve considerable quantities of lead hydroxide; 
when such a solution is electrolysed, the removal of lead 
from the layer of solution in contact with the cathode 
dilutes it. This more dilute solution deposits the lead 
hydroxide or basic lead salt which it contains on the 
cathode, and so prevents the regular deposition of the 
metal giving rise to the spongy deposit. Lead chloride 
and sulphate give unsatisfactory results, owing largely to 
the formation of insoluble lead chloride or peroxide at the 
lead anode. By using very small current densitios and 
E. M. F. s, it is, however, possible to obtain coherent 
deposits. The déposition of lead may be utilised for 
plating objects with lead or for separating lead and 
silver, the alloy being used as anode in a solution of 
nitrate saturated with chloride; the silver remains behind 
undissolved. Coherent deposits of lead are also obtained, 
although with more difficulty, from alkaline solutions. 
The concentration of the lead ions is so small in these 
solutions that the liquid surrounding the cathode soon 
becomes so impoverished that the E.M.F. rises, and the 
next available cathion (an alkali metal) is discharged. 
This results in the secondary reduction of lead sponge. 
By keeping the E.M.F. low and replacing the liquid in 
contact with the cathode by vigorous stirring, however, 
good deposits may be obtained. Tho analogy between the 
deposition of lead and of zinc is pointed out in conclusion. 


Decomposition Potentials of Fused Salts.— The 
Journal of the Chemical Society gives an abstract of a paper 
by Mr. Richard Lorenz on “The Theory of the Decomposi- 
tion Potentials of Fused Salts.” The author points out 
that it is not safe to apply the methods used for the 
determination of the decomposition potentials of substances 
in aqueous solution to fused salts, because assumptions 
which are correct in the case of solutions are not 
necessamly so in the case of fused salts. He supposes 
that when a gradually increasing E.M.F. is applied to 
a fused salt (for example, lead chloride) through indifferent 
electrodes, metal is liberated at the cathode which is at 
first almost completely dissolved by the electrolyte, the 
polarisation at the cathode remaining very small As 
the E.M.F. increases, and with it the quantity of metal 
liberated in unit time, the solution becomes more con- 
centrated and the rate of solution of metal smaller, until 
finally the rate of deposition of metal exceeds the rate 
of solution and the maximum cathodic polarisation is 
attained. The same process occurs at the anode, the 
halogen rapidly diffusing into the whole of the anodic 
electrolyte until this is saturated. If the liquids surround- 
ing the electrodes are not separated, the dissolved ‘metal 
and halogen.rapidly reunite, hindering or preventing the 
attainment of the maximum polarisation. According to 
the arrangement of the apparatus, the maximum polarisa- 
tion may be reached first at one or other of the 


electrodes or simultaneously at both of them, and there- 
fore the curves representing the connection between 
reverso E M.F. and the applied E.M.F. may have a 
variety of forms. The author gives several of the 
characteristic shapes of curve which, according to his 
views, are to be expected, and states that they agreed 
with curves obtained experimentally. They exhibit 
changes of direction which correspond to the changes 
of direction in the current E.M.F. curves obtained by 
Garrard, and which he takes to indicate decomposition 
potentials, Whon tho anode and cathode liquids are 
separated from each other, the curve shows no per saltuin 
change of direction, but the current increases in proportion 
to the applied E.M.F., so that it would appear as though 
fused salts may be decomposed by any E. M. F. 


The Inspection of Works.—The question of the 
competition between firms manufacturing the same class 
of articles in one country, is one which should be made 
subservient to the competition between those manufac- 
turers as à whole and their rivals in foreign countries. In 
England we are afraid that there is much too much con- 
gervatism in such things, and that one firm is apt to 
strongly object to allowing its rivals to inspect ite works. 
In the same way the friendly discussion of details amongst 
the staffs of rival works is often deprecated by those in 
command. While the one firm may for the time being 
gain some slight advantage from this course, the whole 
industry suffers, and even the firm which is taking the lead 
is apt to fall back in the international contest for the 
same reason. We had recently brought to our notice the 
extreme freedom in which American manufacturers derive 
mutual advantage from the frequent inspection of their 
rivals’ works. The case in point was that of a town in 
which the factories were practically all devoted to the 
manufacture of machine tools, and in whicb the whole of 
the manufactories were open, so that one firm had free 
access to the manufacturing methods employed in other 
works in the same place. In fact, the friendliness went so 
far that when one firm had devised a new machine for the 
manufacture in quantity of a certain class of nut, and had 
proved by experience that the new machine was a great 
success, it was then quite ready on request to lend the 
patterns of the tool to other manufacturers in tho same 
town во that they could for themselves make machines of 
exactly the same type. Naturally, the rivalry between 
two makers is not quite so keen in America as in 
this country, 88 there the manufacturing firms are 
very apt to restrict themselves to one or two types 
of machine tools only, and then, perhaps, make only one 
or two sizes. The fact remains, however, that by free 
intercourse manufacturera as a whole are able to be a great 
mutual assistance to each other, and this assistance is of 
the utmost value in enabling them to secure export trade. 
If a moral were needed, we have in view one old-establiahed 
manufacturing electrical works in England which for years 
bas been exceedingly jealous of allowing anyone but an 
actual customer to go over their works. The heads of the 
technical staff were very sure of their own self-sufficiency. 
In our opinion it would now be correct to say that no 
engineer with manufacturing experience would gain any 
information whatever by seeing through the works in 
question. | 


Snoqualmie Power Plant. — We have already 
described in these columns the power plant at Snoqualmie 
Falls for supplying power to Seattle, Tacoma, and the 
neighbourhood, which takes a front place among the many 
water-power developments in the United States. A atation 
ls now being built by the Seattle Electric Company which 
will contain rotaries and transformers for supplying their 
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consumers with this Snoqualmie power. Already the 
alternating lighting circuits, both arc and Incandescent, 
are carried by Snoqualmie, and to this it is proposed to 
add the direct-current tbree-wire network in the down- 
town district, and 500-volt:direct-current power service. 
A new and interesting feature of the Snoqualmie plant is 
the plug-board for connecting transformers on different 
circuits. This plug-board, which has been devised by Mr. 
Doble, is somewhat on the principle of a Thomson-Houston 
arc-cireuit switchboard. From details which are given in 
the Electrical World, it appears that the plug switches are 
above the transformers in the transformer-house. Running 
lengthwise of the transformer-house over the transformers 
are 12 angle-iron conductors mounted on porcelain insu- 
lators, such as are used on the high-tension line. To these 
the 12 bigh-tension line wires are connected through long- 
break switches. Below these line terminals is a set of 
angle-iron conductors running at right angles to the line 
terminals, 3nd to which the various transformer terminals 
are connected through high-tension long-break switches. 
It is evident that by a plug the line terminals and trans- 
former terminals can be connected together at the crossing 
points of these angle-iron conductors so as to get any 
‘transformer connected to any line. Of course, disconnec- 
tions cannot be made with the plugs, but that is not 
necessary, because in such cases the circuit breakers are 
used, as there is one on each line and each transformer. 
The angle irons are drilled and bushed for plugs at only 
such points as will allow the transformers to be connected 
In the right combination. Some peculiar effects have been 
investigated by Mr. Doble in connection with the opening 
of high-tension circuits. There are two circuits running to 
Tacoma and two circuits to Seattle. It was found that 
upon opening the Tacoma circuits, the circuit breakers on 
the primaries of the transformers supplying Seattle would 
always go out as if on a short-circuit. Vice versd, if the 
Seattle circuits were suddenly opened, out would go the 
circuit breakers on tbe primaries of the Tacoma trans- 
formers. Much theorising as to induction, resonance, etc., 
was indulged in by those who saw the phenomena. The 
trouble, however, was conclusively proved to be caused by 
а abort-circuit on the line due to the discharge of the line 
through the lightning arresters. The instant the Tacoma 
circuit was broken the Seattle line current would jump 
across the lightning arresters to ground. Upon discon- 
necting the ground wires of the arresters the phenomena 
disappeared, showing conclusively that the current jumping 
across the arresters was responsible for the effects produced. 
The Westinghouse-Wurts arresters are used, and the line 
voltage per gap is only about 300, which is extremely low, 
and makes the effect all the more remarkable. At Tacoma 
also preparations are being completed by the Tacoma Rail- 
way and Power Company for carrying the greater part of 
its load with Snoqualmie power. 


Commercial Application of Electricity. —Mr. 
C. E. C. Shawfield, the Wolverhampton borough elec- 
trical engineer, has just published a very comprehensive 
circular book on the Commercial Application of Elec- 
tricity,” a copy of which is now before us. In itself the 
book is exceptionally a handsome production, but apart 
from this it contains some most important and reliable 
information with regard to electric lighting, heating, and 
cooking, and electricity as applied for power purposes. 
It must be clearly understood, however, that it is not 
intended to be a technical and scientific treatise on elec- 
tricity, the chief aim of the author being to placo before 
the residents of Wolverhampton such information as 
will clearly demonstrate the advantages to be gained 
by the commercial application of electricity. The first 
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section of the book is devoted to the subject of 
electric lighting, and here Mr. Shawfield gives a 
comparison with the cost of gas lighting. From the 
point of view of first cost, electricity is supplied by the 
Corporation of Wolverhampton at the practically same 
cost as gas when used for an average of three hours per 
day, but when used for a longer period it becomes decidedly 
cheaper than gas. For instance, taking the average of 
three hours per day, the cost of electric light with one 
16-c.p. lamp in use at 41d. per unit comes out at 265. бв. 
per annum, whereas 27s. would be charged for gas through 
a burner giving an equal light for the same perlod. If the 
light be used on an average for eight hours per day, how- 
ever—the charge for electric light being reduced to 3'469d. 
per unit—the annual cost works out at 588. 5d. as against 
72s. for gas, the latter being calculated on the figure of 
2s. 9d. per 1,000 cubic feet. Moreover, the estimate for the 
former illuminant includes the expenditure on lamp renewals, 
it being assumed that the average life of an electric incan- 
descent lamp is 1,000 hours, and the cost of the lamp to be 
1s.6d. Some beautifal and artistic designs of electric light 
fittingaaccompany the descriptive matter onthissubject. The 
autbor next turns his attention to arc lamps, and gives a 
selection of the types of ordinary arc lamps in use in this 
country at the present time. In many respects the “open " 
type of arc lamp is the most efficient light-giving medium 
at present upon the market, and he points out that for 
lighting large areas and for effective advertising it is 
impossible to obtain the same pleasing results at tho same 
cost by any other illuminant. The initial cost of these 
lamps, including wiring and fixing, varies from £5 to 
£9 each; the consumption of energy is usually 5, 
10, or 15 amperes. This “open” type of lamp is 
particularly recommended for drapers shops and such 
like premises on account of the brilliancy of the light 
obtained. Dealing with the “enclosed” type of are, 
the author states that it successfully fulfils the require- 
ments of economical use with a pressure of 200 and 
250 volts. A large number of these lamps are con- 
nected to the Corporation's mains at the present time, 
and we gather are glving every satisfaction. Section 8 
of this interesting publication embraces the application of 
electricity for heating and cooking purposes. Ву simply 
attaching a flexible wire to an electric light plug and con- 
necting on the heating appliance, the required effect for 
this purpose is produced, and, as the author states, it is 
quite possible by this means to obtain any requisite amount 
of heat. А few of the advantages of cooking by elec- 
tricity are its ease of manipulation and control, ite cleanli- 
ness and freedom from danger, and the uniformity of 
results obtained. The terms offered by the Corporation 
for electricity used for heating and cooking purposes are 
2d. per unit for the use of the maximum demand for an 
average of two hours per day, and 1d. per unit for all 
consumed in excess. The application of electric motors 
for commercial purposes forms the subject of the third 
section, and in this division the author gives many valuable 
facts and figures, together with а large number of illustra- 
tions of the various types of motors in use. An interesting 
feature is the comparative recent adoption of the electric 
motor to electric fans and ventilators. Mr. Shawfield 
states that his object in preparing this section of the book 
was to impress manufacturers and users of power generally 
with the fact that the cost of applying electricity practically 
for power purposes can, and does, compare very favourably 
with the cost of gas and steam plants; and bearing this in 
mind, he has given some nine or ten tables whith should go 
a long way in the matter of convincing manufacturers both 
as regards the practical application and the economy of 
electricity. 
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MANCHESTER ELECTRICITY WORKS. 


Three-Phase Extensions. 


During the past week we have been privileged to inspect 
some three-phase plant which has been put down by Mr. 
C. H. Wordingham at. Manchester as а temporary aid to 
the low-pressure system of distribution. The present time 
seems to us to be a suitable occasion to briefly review the 
present system of supply in use at Manchester, and also 


same generating station as the lighting. The map (Fig. 1) 
shows the general configuration of the districte, with the 
proposed situations of the sub-stations and generating 
works Mr. Wordingham's scheme for supplying this 
large area Is briefly as follows : Continuous current will in 
all cases be delivered at the consumers’ terminal, and to 
the tramways. The distribution will be by a five-wire 
network in the central part of the city, and from a three- 
wire in the remainder of the area, with a pressure of 
400 volts across the outers in each case. The network will 
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Fie. 1.—Map of the Manchester District, with position of Sub-Station. 


the extensions which have been arranged by the late city 
electrical engineer. We have to use the term “ late” city 


electrical engineer, as Mr. Wordingham severed his con- 
е with the Corporation of Manchester on Saturday 
t. 


The area of supply now controlled by the Corporation 
extends much beyond the city boundaries. The area 
inside these boundaries is some 20 square miles, and electric 
light and power are to be distributed over an area of 
25 additional square miles outside. The tramway system 
also extends over practically the same area, so that the 
power for the tramways must be provided for from the 


be so arranged that it may be either connected up as one 
continuous system, and that it may, if desired, be split up 
into a number of emall portions, each quite independent of 
the otbers. The tramway network will be supplied at a 
pressure of 500 volts, and will be similarly arranged either 
to work as a continuous whole or to be split up into distinct 
sections. 

Both networks are to be fed partly by current generated 
at low pressure and partly by current generated at extra high 
pressure, the arrangements being as follows: The present 
generating station at Dickinson-street, in which current is 
generated at 440 volts or thereaboute, is to be retained, 
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and to be supplemented by an additional generating station 
now in course of construction in Bloom-street, adjoining 
Dickinson-street. The capacity of the Dickinson-street 
works is 12,000 ih.p. and the capacity of the Bloom- 
street station is to be 14,000 f. h. p. These two stations 


S 


current for delivery into the distributing networks. The 
static transformers will have their windings so 
to give on the continuous-current side of the rotaries two 
distinct pressures, the lower pressure being such as to give 
420 volts or thereabouts for the lighting network, the 


Fia. 2, —View of the Three-Phase Plant and Switchboard at Dickinson-street, Manchester. 


together will eventually supply all the demand within 
a half-mile radius from them, this comprising the 
densest portion of the ligh and by far the densest 
portion of the tramways | The remainder of the 
network will be supplied from a single generating station 
at Stuart-street (Fig. 1) on the eastern border of the city. 
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Fig. 2. — The Three.Phase S3witchb ards at Dickinson-streot. 


Here three-phase current will be gonora'ed at а pressure 
of 6,500 volts, and be transmitted to sub-stations placed 
about a mile apart. In each of these sub-stations the 
current will be transformed down by means of static trans- 
formers to a suitable pressure, and then passed through 
rotary converters which will transform it into continuous 


With reference to the above scheme it may be pointed 
out that the use of different pressures for рыр апа 
traction was practically unavoidable, unless uniformity 
throughout the whole area for lighting consumers had been 
sacrificed. An increase in pressure from 400 to 500 volte: 
«would involve changes in a large amount of plant inatalled for 
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the lower pressure, as some 2,700 consumers, having lamps | пр: this scheme, Mr. Wordingham has been very largely 
and apparatus aggregating the equivalent of 282,000 8-c.p. | influenced by considerations relating to possible difficulties 
lamps, are now installed. On the other hand, it was | in connection with electrolysis on the tramway system, and 
Ж | | ' his principal object in spacing the sub-stations at so short 


a distance apart has been to keep down the loss of 

pressure in the rails to a very low figure. It is hoped 

that in most cases the maximum drop will not exceed 1 or 
| 1j volts. 


As regards the present state of the scheme, Dickinson- 
street is fully equipped, the Bloom-street station is now 
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Fia. 6.—Full-size Section of Three-Phase Feeder Cable. 


under construction (the plant being actually in store), 
while, though the general scheme for Stuart-street has 
been worked out, the specifications have not yet been 
| drawn up, nor consequently are any of the contracts 
let. Much work, however, has been done in connection. 
Fia. 4.—Diagram of Connections in а *ub-Sta't n. | with acquiring sites for sub-stations and layin 8 the extra 


: high-pressure mains and the low-pressure networks. A 
imperative that the traction network should be supplied at few words respecting the Bloom- street generating sta tion 


the pressure which has become standard in this country — | may be of interest. The difficulties of the site are con- 
not only because the standard pressure rendered stock ! siderable, and have been greatly increased by the necessity 
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FIG. 5.--А Typical 8ub.Station with Switchboard aud Rotaries. 


equipments available, but also because in the future it 1s | for gotting the maximum possible c 


у of plant on to 
practically certain that traffic will be interchanged between | the space. The area of the site is only 1,850 square yards, 
various large towns, and the inconvenience of a different | and on this are to be accommodated all the plant, including 


pressure would have been very great, In drawing | boilers, economisers, chimney for natural draught, engines, 
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dynamos, surface-condensing plant, switchboards, etc., for 
developing 14,000 Lh. p. Briefly, the arrangement is as 
follows: The site is roughly oblong, but wider at one end 
than the other, no one corner being square. The engine- 


room is parallel with one long side, the boiler-house is 


parallel with the other; the two touch at one end, At 
the base of the triangle formed by their sides is placed 
the chimney. The engine-room will contain four generat- 
ing sete, each comprising a compound condensing 
engine, the high-pressure cylinder being 38}in. diameter, 
the low-pressure 76in., the length of stroke 4ft. 6in., 
directly coupled to a continuous-current dynamo running 
at 78 revolutions per minute. The dynamos are com- 
pound wound, each giving 4,400 amperes at 410 to 440 
volte when running as a shunt-wound machine, and a pro- 
portionately reduced current at 500 volts when running as 
& compound machine. The plant is thus interchangeable 
for lighting or traction. It will give an output 55 per 
sent. in excess of this for one hour, and 50 per cent. 
momentarily. The boiler-house will contain 11 Babcock 
boilers, each having a heating surface of 5,140 square feet, 
the whole guaranteed to produce 200,000lb. of steam per 
hour at a pressure of 160lb. per square inch. All boilers 
are fitted with superheaters. Above the boilers will be 
fitted. the economisers, each boiler having its own econo- 
miser, and a reserve flae being provided for each pair of 
boilers. The main flues discharge into the chimney 
at а level of 50ft. from the ground. The chimney is 
octagonal, 230ft. high, and 12ft. across the octagon inside. 
The steam-pipes are in complete duplicate, and are also 
arranged so that they can be cut up into sections, and 
certain boilers allocated to particular engines if desired. 
The feed-water arrangements are somewhat novel, inasmuch 
аз а separate pamp ie provided for each boller, the object 

to secure that each economiser shall do its full 
amount of work, a difficult matter when several economisers 
are fed in inima from а single range. The pumps of 
every pair of boilers are interconnected with one another, 
but not with any other pumps, and each pump can easily 
furnish sufficient water for two boilers at full steaming 
rate. The boilers will be fitted with chain grate stokers. 
It was expected that the Bloom.street station would be 
running in time for the winter now passed, and the first 
instalment of generating pant bas actually been warehoused 
since May, 1900, but the buildings are very greatly behind- 


In order to teat the main scheme, and at the same time 
to enable certain distant portions of the district to be 
supplied to be lighted before the final arrangements were 
completed temporary three-phase plant was ordered some 
time ago, and has just been put to work. The temporary 
plant is arranged as follows: Continuous eurrent, generated 
at Dickinson-street at a pressure of about 420 to 440 volts, 
is passed through six rotary converters (Fig. 2), each 
having a oe, of 100 kw., and is by them transformed 
into three-phase current having a pressure of about 260 volts. 
The continuous sides of all these rotaries are supplied in 

and the three-phase sides also deliver in parallel 
to three omnibus bars on the switchboard shown in 
Fig. 3. From these omnibus bars the primary windings 
of static transformers are supplied, there being six sets 
of such transformers, each set consisting of three. single- 
phase transformers, having their windings connected star 
fashion. The ststic ormers raise the pressure up 
to 5,000 volts, and at this pressure the three-phase 
current is at present transmitted to two sub-stations, 
separate mains being used from Dickinson - street 
to each of these, an 
run between the two sub-stations, so as to give an 
alternative supply to either sub-station through the other. 
At each sub-station the three-phase current is taken to 
high-pressure omnibus bars, and then through the primary 
to two sets of static converters, as is shown by 
the diagram of connections (Fig. 4). As at Dickinson- 
street, each set comprises three single-phase transformers, 
but the low-pressure winding has attachments made at 
10 different pointa, thus giving 10 different pressures at 
wil The tion of the number of turns on the low- 
prossure win is effected by а multiple-contact switch, 
not unlike those used for accumulators. Thus a resistance 


a cross connecting main being 


is connected across each coll during the changing-over 
period, so that no short-circuiting of the coils ooóurs, s 
this would damage the winding by excessive cürrent. From 
the low-pressure side of these static converters the current 
is passed into the slip-rings of two 100. kw. rotary ооп» 
verters, the continuous sides of each supplying into the 
distributing network. The high-pressure dings of 
all static transformers are connected star fashion. The 
switchboard тазаа are such that every rotary 
converter is controlled by an automatie cut-out, fuses are 
arranged throughout the system on both continuous and 
alternating current sides, and stock apparatus is employed 
as far as possible. Tho high-pressure switches are insu- 
lated wholiy with porcelain, and give two breaks on each 
phase. Each of the switch contacts for this purpose is 
placed between two square slabs of slate, which prevent 
any cross arcing from one phase to the next. The whole 
of the switchboards and the-connections are devoid of any 
inflammable material. Thus the whole of the high-pressure 
connections are made with bare copper on porcelain insu- 


lators without oil, and at Dickinson-street are ior eae 
enclosed by wire guards, the switchboard being fixe 


above 
the converters. Especial care has been taken to thoroughly 
earth every individual part of the framework and guards, 
as well as the handles of the high-pressure switches. As 
will be seen from the illustrations (Figs. 3 and 5), there is 
no accessible metal in the front of the board in connection 
with the 5,000-volt circuit. The rotary converters in the 
sub-stations (Fig. 5) are started up from the continuous- 
current side in all cases, and means are provided for vary- 
ing the field excitation if desired. 

he arrangement has been at work for about a fortnight 
with resulte satisfactory in every way, no hitch or difficulty 
of any kind having occurred. It is noteworthy that one of 
the sub-stations is supplying a load in which motive power 
largely preponderates, there being large engineering works 
taking some 250 h.p. elose by. Before the sub-station waa 
got to work this portion of the network was supplied 
rather indifferently at low pressure from Dickinson-street, 
with the result that the pressure, in place of being about 
406 volts, was only from 320 to 330 volta. 

The method of balancing the continuous-current three- 
wire network is one that may not be known to some of our 
readers, and as it is extremely successful and satisfactory 
it is worth describing. As already stated, the static trans- 


formers have their windings connected star fashion. To 
the middle point of the low-pressare winding of the step- 
down converters a connection is taken from.the middle wire 
to the ordinary three-wire network, and the rotary supplies 
current directly across the outer conductors of the network. 
‘The whole of the balancing is done on the alternating side 


of the combination. ‘Experiments show that the results 


obtained are quite as good as with the ordinary methods 
by means of balancing.motor-generators, if: not better, and 


the elimination of the entire apparatus otherwise required 
is a material gain inevery way. It may be mentioned that 
the middle point of the star on the high-pressure side at 
Dickinson-street station is connected to earth. The sub- 
stations are supplying.in parallel with the low-pressure 
generating station, the network forming one continuous 
whole. It should be emphasised that the above arrange- 
ment is only a temporary one, as, of course, it would never 
be contemplated to permanently use ‘a fourfold trans- 
formation such as. that descri It is intended to 
generate the current in the permanent scheme directly at 


r 


6,500 volts. 


The efficiency of the system is most ‘satisfactory. Mr. 


Wordingham specified that the plant'should’ be run at the 
maker’s works,.connected in such a manner that continuous 
current was taken in by a rotary converter, converted to 
low-pressure three-phase current, stepped up by a static 
transformer, stepped down again, passed through a second 
rotary, and the continuous current from this absorbed by 
an artificial resistance. In this manner measurements of 
continuous current only had to be made. When run under 
these conditions, after six hours the mean of tho efficiencies . 
at full load, threequarter, and half load was to be not less 
than 78 per cent. The actual teats of a combination run. 
in this way gave an efficiency of 70:7 per cent. Other 
combinations were tested by & modification of the Hopkinson 
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method, the continuous current being returned to tho first 
dae d and the efficiencies of the combinations measured 
in this manner varied from 78 to 80 per cent. Full particulars 
are given in the annexed table : 


Bob.'. seb. ве set. seb. set. quired 
Per$jPer Рег Per Per Per by speci- 
nt.p.cent, fcent. cent. cent. cent. fication 
Full load. ~ 81110792 809 807 803 806 — 
Threeqaarter load 80.3 80:6 808 800 789 806 78 
Half load............ 71:6 (80:0 783 780 753 790 74 
Mean efficiency... 797 79:9 800 792 780 800 78 


The acoompanying map shows the general scheme of the 
district supplied. e sub-stations are situated at the 
ee dee eircles, ins Meschede & Hg ч radius, 

ове or supplying chester and the adjoinin 
districts of Moss Side, Withington, Heaton Norris, an 
Levenshulme being shown. Additional sub-stations will, 
of course, be required for other districts, the orders of 
which have been taken over—viz, Denton, Audenshaw, 
Droyleden, Prestwich, Failsworth, Whitfield, eto. The 


lines show the routes of the high-pressure three-phase 
mains to connect the sub-stations to the genera 
station at Stmart-atreot. The number of mains along 
a of the route varies with the number of stations 

yond that portion. The number of mains leaving the 
Stuart-street generating station is 50. This is owing to the 
requirements of the of Trade, who could not be 
persuaded to allow mains having a larger capacity than 
1,000 kw. each. The route towards Bennett-street and 
Openshaw will thus have 19 mains. 

general scheme of the arrangement of the mains is 

that there shall be a direct main from the generating station 
to each sub-station, and that there shall be an alternative 
means of reaching each sub-station. All the feeders under 
the scheme are to be of uniform size, each comprising three 
conductors of 0°15 square inch section, the conductors being 
stranded and made into the shape of a segment of a circle 
Pig. 6) with rounded corners, thus enabling the conductors 
tolle more compactly together in the cable. The three 
conductors are laid up to form what is sometimes called a 
clover leaf cable, the insulation employed being impregnated 
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т, the impregnating material being practically dry. 
The insulation is ао within lead n the usual way, 
and over the lead is an armouring of round steel wires. 
The cables were supplied by the British Insulated Wire 
Company, of Prescot, and were laid by the оре! 
own staff. Owing to their large size they could no$ be 
made in ier шн Man 119 yardi And Mos & 
considerable number of joints were necessitated. The 
method of jointing is described below: The cables 
are all a on Call 

E 


bridges are used, but in addition to these, one bridge in 
every length of troughing is of malleable iron, secured to 
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Fig. 8. 


the bottom of the trough by set screws, and a malleable 
iron clamp is placed over the cable so as to secure efficient 
contact between the armouring and the length of tronghing, 
By this means the cast-iron trough is rendered electrically 
continuous throughout the length of the cable. Tho troughs 
are covered by Р -pine boards llin. thick, treated with 
Stockholm tar ail over. 

The joint-boxes were specially designed by Mr. Wording- 
ham for the work, and are shown in Figs. 7 and 8. The boxes 
are of such а shape that the three conductors can be bent 
outwards from the centre of the cable, and have not to be 
brought into the same plane as one another. The brass 
connecting pieces are carried on porcelain insulators, giving 
very high insulation in air. These insulators are gripped 
of the bottom of the box by two wedge-shape lugs cast 
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in the bottom, and а third, similarly shaped, fixed by a set 
screw, while the brass connecting pleces which they support 
are rigidly held by means of a kind of bayonet joint. Tho 
whole of the box is filled up with Callender’s box compound, 
80 that although the insulators are amply sufficient to insu- 
late the conductors in dry air this is not relied upon, but 
is supplemented by means of the box compound, which has 


ment is very convenient—indeed, the whole of the jointing 
is carried out without any complication. It will be notic 
that the hd au employed by Messrs. Callender. and Co. 
in their joint-boxes been utilised—namely, а sli 
shutter to close the ends—thus enabling the sweating o 
the cables to be done outside the box. 

A large proportion of the mains required for the per- 


а very high dielectric strength. Another feature of these 
boxes suggested by Mr. F. E. Procter, mains engineer, who waa 
responsible to Mr, Wordingham for the laying of the mains, 
consists in clamping together the armouring and the lead 
by means of clamps on the box itself, thus very neatly 
and simply ensuring the efficient connection between 
these, and ran. any want of continuity in the 
earthed shield round the conductors. Owing to the high 
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manent scheme has now been laid, and three have been 
utilised for the temporary supply above described. As 
already stated, the mains brought into use comprise one 
from Diekinson-stroet to Moss Side station, another from 
Dickinson-street to Bennett-street sub-station, and a third 
from Moss Side to Bennett-street sub-station. Those mains 
were all tested with a preasure of 13,000 volts between 
each conductor and earth, the other two conductors of the 
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FIG. 10.—Plan of Expansion Sections, arranged by Mr. С. Н. Wordingham for Large Steam-Pipes: 


pressure it is unavoidable that the boxes should be 
somewhat bulky, and the method of leading the cables 
to them may be of interest. This is shown in Fig. 9, 
which shows joints on cables in a trough containing two 
feeders. It will be observed that a Y-shaped casing is fixed 
to the end of the trough, and two cables are en into 
separate pleces of tronghing, thence through the joint-box, 
and then again through а Y-shaped casing. The arrange- 


cable under test and the armouring being connected to 
earth during the test, each conductor being tested in this 
manner in turn. The capacity of the conductors was 
similarly tested, and tests were made of the conductivity 
of the cables. These are all set forth in the accompanying 
table, and in all cases the joint-boxes are included in the 
test. The result of the equality of capacity between the 
conductors of the cable is most noteworthy, this being of 


2> 


rtance on wor with rotary converters. 
ements of the specification were severe, but the 
cack a actually obtained is seen to be better even than that 
apecified. It is most satisfactory to know that the cables 
withstood a pressure test of 13,000 volta without the 
‘slightest hiteh or mishap of any kind the first time the 


test was applied—a fact which speaks well both for the 


Ted of ^ e cables and for the staff engaged in laying 
om. 

In Figs. 10, 11, and 12 we give details of an interesting 
design of Mr. Wordingham for providing against the 
expansion in the large steam-pipes at Dickinson-street 
station. The large size of the steam-pipes and the small 
space available prevented the employment of large bends, 
and matters were further complicated by the fact that tees 
had to be taken off from the bends. The use of a number 
of small-diameter pipes giving a spring bend has proved 
moat successful. 
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Fies. 11 AND 12.—Elevations of Expansion Joint. 


The photographs from which Figs. 2, 3, and 5 were 
made were taken by Mr. R. Banks, of Manchester. 

The whole of the transforming plant, together with the 
switchboards, was supplied and erected by Messrs. Thomas 
Richardson and Sons, West Hartlepool, the English repre- 
sentatives of Messrs. Brown, Boveri, and Co., and Mr. 
Oswald Dewey, distributing station assistant, was respon- 
sible to Mr. Wordingham for supervising the contractors 
during erection and for the carrying out of the efficiency 
tests. 


Tests or THz B. I. W. Co 5 Hicn Pressure THREE PHASE FEEDER 
' MAINS LAID ON THE SOLID SYSTEM IN MANCHESTER 


(1) Dickinson street Station to Bennett street Sub Station, 


Copper resistance Insulation resistance Capacity 

per mile. per mile. per mile. 
А. 0291 ohm — 1,100 megohms ...... ~ 0 240 microfarad 
B. 0291 ohm ....... ' 336 megohms ..... - 0243 microfarad. 
C. 0'291 ohm - 205 megohms ...... = 0245 microfarad 
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(2) Dickinson street Station to Moss Side Sub Station, 


Copper resistance Insulation resistance Capacity 

per mile per mile. per mile. 
A. 0'289 hm 1,540 megohmes 0'241 microfarad 
B. 0 294 ohm . 1,200 megohms ...... 0239 microfarad 
C. 0:289 ohm 1.850 megohme . 0'241 microfarad 

(3) Bennett street Sub. Stat ion to Moss Side Sub-Station, 

Copper resistance Insulation reeistance Capacity 

per mile. per mile. per mile. 
A. 0'293 hm 265 megohms8  .......— 0:243 microfarad 
B. 0:287 ohm 434 mogohms ...... „ 0°241 microfarad 
C. 0'288 ohm  ......... 535 megohms 0:243 microfarad 
SLABY's METHOD OF TUNING IN WIRELESS 


TELEGRAPHY. 
[BY OUR SPECIAL CORRESPONDENT. | 


In the course of a lecture delivered before the Kaiser in 
Berlin, at the end of last year, Prof. Slaby gave some 
remarkable demonstrations of the possibility of receiving 
several messages simultaneously on a single vertical con- 
ductor, each message being recorded on a separate tele- 
graphic instrument as if no other disturbance had been 
present im the receiving conductor. Marconi has also in 
this country carried out some successful experiments in 
multiplex wireless telegraphy, but his method does not 
appear as yet to have been published. Slaby’s method is 
explained in some detail in a full report of his lecture, 
with some additional notes, published in the E/ektrotechnische 
Zeitschrift, vol. xxii., p. 38. 

Attempts at tuning or syntonising the electric waves in 
the transmitting and receiving conductors have hitherto 
been made by making the product of their capacity and 
self-induction equal. Under these conditions, as is well 
known, the frequency of the electric waves generated in 
each conductor will be the same, Slaby has attacked 
the problemn from a different standpoint—namely, by 
investigating the form of the electric wave in the vertical 
conductor, and determining its nodal points and ventral 
segments. He found that the alternating potentials were 
not uniformly distributed throughout а vertical conductor 
connected to earth, but increased towards the top of the 
wire. This was indicated by theoretical considerations, 
and was proved experimentally by causing them to act on 
а photographic plate. 

The mechanical analogue suggested by this result was 
that of a vibrating steel wire fixed at one end in a vice. 
When an elastic wire so fixed is plucked to one side, the 
end of the wire fixed in the vice is a nodal point, and the 
free end of the wire being at the centre of a ventral 
segment has the maximum amplitude of vibration. 

f the electric waves in a vertical conductor connected to 
earth are of the same nature as the vibrations in the steel 
wire arranged as described, then the earth should be a 
nodal point with no variation of potential, and the maxi- 
mum variation of potential should be at the upper end of 
the wire. One important practical deduction follows from 
this—namely, that the coherer should not be intercalated 
in the conductor anywhere near the earth connection, as 
has hitherto been the almost universal practice, bu$ as far 
away from it as possible—for instance, at the top of the 
wire. Now, it is evidently inconvenient to have the 
coherer fixed at the top of the wire, and Prof. Slaby has 
ingeniously got over this difficulty by a method suggested 
by an extension of his mechanical analogy. 

If the straight steel wire is bent into L shape with two 
equal limbs, and the corner is fixed (not too tightly) in the 
vice, then vibrations produced in one limb will be trans- 
mitted through the nodal point in the vice to the other 
limb, in which they will be exactly reproduced owing to 
its length and natural time of vibration being the same. 
Applying this to the electric waves, we see that all that is 
necessary to get a point of maximum potential variation in 
an accessible position is to connect a horizontal wire of equal 
length to the vertical conductor where it makes connection 
with the earth. The free end of the horizontal wire is then 
a point of maximum potential varlation, and here the coherer 
is connected. 

The present practice of placin 
earth connection of the verti 


the coherer near the 
conductor has only 
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gueceeded, according to Slaby, through the imperfections 
of the apparatus used. The length of the receiving wire 
is not usually exactly one-fourth of the wave-length (as, 
according to the mechanical analogy, it ought to be), and 
the earth connection is consequently not a true nodal point ; 
and, moreover, the transmitting apparatus usually sends 
out parasitic auxiliary waves, which, near the earthed end 
of the receiving wire, produce small irregular variations of 
potential. To this circumstance is due the unreliability 
and frequent and unaccountable failures of the ordinary 
wireless telegraphic apparatus. 

The extension wire for making connection with the 
coherer need not necessarily be straight ; it may be wound 
on large reels, and in this form is much more easily handled. 
Slaby’s arrangement so much heightens the effect of the 
electric waves on the coherer that vertical conductors 
without any special insulation, such as lightning conductors, 
flagstaffa, and the iron masts of ships, may be used. Slaby’s 
method of tuning the receiving wire so that the coherer is 
affected by only one definite length of wave, can now be 
understood. One method is fairly obvious. If we make the 
receiving wire exactly equal to a quarter of a wave-length, 
or to any uneven multiple of the same, then all other waves 
for which the earth connection is not a nodal point pass 
freely into the earth, and do not affect the receiving appa- 
ratus. This apparatus is, for these waves, immune. The 
waves which are incompatible with the inherent rate of 
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FIG. 2, 


vibration of the wire are filtered or sifted out. The waves 
for which the earth connection is а nodal point create 
corresponding waves in the horizontal wire (of equal length 
with the vertical wire) which leads to the coherer. The 
coherer is therefore affected only by waves of a length 
which the vertical conductor is adapted to receive. 

It would appear at first sight that with a given receiving 
wire only one kind of waves could be received, unless 
cumbersome apparatus for raising and lowering the vertical 
conductor was used ; but Prof. Slaby has made а remark- 
able discovery by whicb almost any length of wave atriking 
a vertical conductor can be caused to act upon a coherer, 
and, what is still more remarkable, each length of wave can 
be focussed on one coherer without affecting other coherers 
connected up to the same vertical conductor. 

The rationale of the selective process may be explained 
by the help of the diagram (Fig. 1). А E represents a 
vertical receiving wire connected to earth at E. From this 
an extension wire, E B, leads to а coberer at B. When the 


ether waves that strike the wire À E, are in length equal | 


to four times A E, then E becomes a nodal point, and 
stationary potential waves represented by the dotted lines, 
1, 1, are generated in А E and E B. When waves of a 
greater length strike A E, they will, as a rule, pass into the 
earth at E. But, by Slaby's ingenious device, a wave of 
any given length may be prevented from passing into the 
earth and directed upon another coherer. Slaby's device 


is to connect another extension wire, E D, to the vertieal 
conductor at E, making the total length of A E+E D 
equal to half the wave-length to be received. Under these 
circumstances the wave forms a new nodal point at C, 
bisecting the total length of wire А D, the potential waves 
in this case being represented by the dotted lines, 2, 2. By 
connecting any convenient number of extension wires of 
different ſength to the vertical conduetor at E, as many 
different kinds of waves can be received and caused to act 
on separate coherers.  . | 

The certainty of this sifting-out process, and the power 
of the waves to break down the resistance of the coherer, 
can be very much increased by the use of an pee М 
simple device discovered by Prof. Slaby, and termed 
him a “ multiplicator.” The multiplieator із. simply a 
small ehoking coil intercalated between the end of the 
extension wire and the coherer. 16 is necessary, however, 
that this coll shouid be tuned to the same frequeney as the 
waves in the conductor to which it is connected. Slaby 
has proved experimentally that the multiplicator may 
increase the potential difference at the end of the extension 
wire as much as 10 times. 

The inventor of this very simple and usefal device does 
not profess to fully understand its theory, but he considers 
that it probably acts as a sounding- acts to a tuning- 
fork. The learned professor, however, seems to have some- 
what erroneous views as to theory and action of the sound- 

ing - board of a tuning-fork. He says, for instance, that 
the vibrating prongs of a tuning-fork are more quickly 
damped, or come sooner to rest, when the fork is not in 
contact without a sounding-board, than when the converse 
is the case. It can easily be shown by experiment 
that this is the reverse of the truth. Starting with these 
erroneous premises, he explains the action of the 
sounding-board by saying that the vibrations of the fork 
are transferred to another medium whose vibrations 
are less damped, and are increased in aj uds The 
usual, and in our opinion the correct, theory of the 
sounding - board is that its larger surface prevents 
the air flowing away in eurrents, and thereby ensures the 
conversion of a larger proportion of tho vibration energy into 
sound-waves in the air. The true analogue to the multi- 
plicator is not the sounding-board, but the heavy pendulum 
which is set into violent vibration by a sufficient number 
of exceedingly small synchronous impulses. The self- 
induction of the coil corresponds to the mass of the 
pendulum bob, and the natural frequency of the electric 
vibrations in the coil is the same as that of the electric 
waves in the wire to which it is connected. The energy 
of many impulses in the wire is stored up in tho over- 
increasing swing of the magnetic field of the coil, till the 
E M.F. acting on the coherer is multiplied, as we have seen 
in some eases as much as tenfold. — ` | 

The sending or transmitting apparatus used by Prof. 
Slaby has several points of novelty about it. The object 
aimed at was to get the maximum possible amount of 
energy into the electrie waves 8 by the apparatus. 
For this purpose not only is a high tension necessary, but 
also а large quantity of electricity. Instead of a single 
insulated wire, as in the Marconi apparatus, a loop connected 
to earth at E (Fig. 2) is used. While the tension in the 
apark-gap, А B, is rising, the condenser, K, is charged 
through the earthed wire, E D, the coll, D C, and the 
vertical wire, C K. Ав soon as the spark passes at A B, 
the condenser discharges into the wire C K, but the waves 
generated in C K are not able to pass through the coil, C D, 
because it is asynchronous to these waves—4.e., the natural 
frequency of electric oscillations in the coil, C D, is not in 
tune with the frequency of the waves in C К. The waves 
in CK bave thus the advantage of carrying the large 
quantity of electricity stored up in К. The waves radiated 
into space are entirely generated by the vertical conductor, 
CK. The length of the waves sent out are completely 
determined by the length of the vertical conductor and the 
capacity of the condenser. The wave-length may be 
changed as required by intercalating tuned coils in the 
conductor, the electric inertia of which reduces the 
frequency. | bus 

Prof. Slaby gives, in an appendix to his lecture, a sketch 
of the mathematical theory on which his investigations 
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have been founded. The theory of the transmitter leads to 
the following differential equation : 


dQ Фо _ 1 d 
Rn L & d 
where R, L, C, and Q denote resistance, self-induction, 


capacity, and quantity, and z the distance from the end of 
the vertical conductor. The solution gives the equations : 


R 
Q= Ae SL cos ten Z z; 


T —4 JOL, 


where A is a constant ; / the length of the wire; R, L, and 
O are the quantities indicated by these symbols for the 


whole path of the wave, and E is the frequency of the 


waves. The expression JC L gives, when C is in electro- 
static units, and L in electromagnetic units, in the case of 


c 


Fia. 3, 
very long wires, the value of 1, showing that the wave- 


length X- 4 . The potential difference per unit length is 


dV - B, 2r т. 

These formulz show that the length of the waves gene- 
rated are four times the length of the vertical wire, and 
that the changes of potential in the wire follow a simple 
harmonic law. 


the earth effect considerable changes in its capacity, and, 
as a consequence, considerable increase in the length of the 
waves. Tho earthing of the spark-gap of the transmitter 
for this reason, introduces changes in its operation that 
are by no means to be neglected. These deductions from 
theory have all been verified by experiment in Prof. Slaby’s 
laboratory. 


D 


— When the receiver has the form of a loop, as in Fig. 3, 
D being connected to H, and E and F free ends, C D and 
G H on the one hand, and C E and GF on the other hand, 
form exactly similar oscillations, having ventral segments 
at D and Н and E and F and nodes at C and G. A spark 
micrometer inserted between E and F shows no difference 
of 5 If, however, a further extension, E J (equal 
to half a wave-length), is connected to E (see Fig. 4), there 
is a difference of between E and J of 180deg. The 
spark micrometer inserted between J and F gives nearly 


double the length of spark obtained between Ё and the 


earth. 

The value of these experiments in the design of the 
transmitters and receivers in wireless telegraphy is self- 
evident. Another important experimental fact bearing on 
this question, discovered by Prof. Slaby, was that when 
the coherer is placed at the lower end of the vertical con- 
ductor a vey large capacity exists between it and the 
earth, as much sometimes as a microfarad. 

The arrangement sketched at Fig, 4 subjects the coberer 
directly to double the E.M.F. obtained in the ordinary 
arrangement, and enables it to be kept completely free 
from the Influence of the earth. Another valuable property 
of this arrangement is that the coberer is not affected by 
the static charges in the atmosphere, and whoever has been 


engaged in сена with wireless telegraphy knows how 
frequent the disturbances are which are du to atmospheric 
electricity. 


Prof. — assistant, Count Arco, has devised an 
im t simplification of the arrangement shown in Fig. 4. 
Since the potential at E and F 1s always the same, one- 
of the loop, Н, G, F, becomes unnecessary, and the coherer 
is inserted between Е and J instead of between F and J. 
The possibility of such a receiver with no earth connection 
disposes of an assertion that has it ra been made— 
namely, that the transmission through the earth forms an 
essential factor in wireless telegraphy. 


THE USE OF ELECTRICITY IN INDIA. 
BY GEORGE ОКОП. 


Although India’s best friend, or most rent and 
biassed шге: cannot truthfully describe that uncivilised 
country as having embraced progress and all that apper- 
tains thereto, the fact remains that electricity, the 
advantages which are to be derived from its use, are no 
stranger to the unchanging East.” It may be thought 
by the sceptical that the aclonce in question exists in In 
but in its crudest form. This, however, is not so. Hindostan 
has advanced beyond extracting electric sparks from the 
back of the sombre-coloured grimalkin. Even the Leyden 
jar is forgotten. For if the newest developments of the 
science of electricity have not as yet been introduced to 


The native із employed by the electrical engineer as a handy man.“ 


the notice of Anglo-Indian savants and electrical engineers, 
at least the more generally known uses to which electricity 
has been put have, for some time past, been identified with 
commercial and industrial undertakings in India. Still, 
the fact remains that our exiled brethren, and the plum- 
coloured inhabitants of our Eastern Empire, are not apt to 
avail themselves to the fullest extent of the adjuncts and 
accessories of civilisation in connection with electrical 
appliances. 

ough ая far back as 600 B.o. Thales of Miletus is 
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said to have experimented with amber, there is no record 
of any Aryan professor of electrostatics ha published 
the result of. his searchings in the papyrus edition of the 
Indian newspapers of the period. Nor do the archives of 
Hindostan's native Press contain any information to the 
effect that Theophrastus or Pliny were known to India's 


< 
ЕС - A ы 
000 МАР: META су 
—— — - -— Е ` = 
v 
| : | M "6 
s - » ^ т, , (c 
"v. a P». Mw E D . > 
msi 


* 


FFF 
ecco Light. 
аса of that . with their amber 
w experiments, oug t the gleanings of 
electrical information coming to us from the Mille Ages, we 
are able to extract the fact that Wolimer, the King of the 
Goths, was able to emit sparks from his arms and legs, 
and that to Anthero of Tiberius was administered electric 
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Ram-Dam of India, 


shocks by the family doctor, there is nothing in Eastern 
writings to show that the experiments of Dr. Gilbert, of 
Colchester, in connection with alum, mica, salt, resin, 
sapphire, carbuncles, beryl, gum mastic, vincentina, and their 
power to attract light substances, were known in the East 
at the period during which they took place—namely, about 


207—2 


Bombay. 


the year 1600. Robert Boyle, Otto von Guericke, Isaac 
Newton, Francis Hawksbee, Stephen Gray, Dufay, Boze, 
Winkler, William Watson, as well as the Royal Society, 
all experimented largely from 1627 to 1748. But it 
does not appear that in Hindostan the Ram Dams, Jee- 
jeebhoys, and Chuckerbuttiea did likewise, Although 
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eminently a kite-flying race, Franklin’s experiment in 
1750 was not copied by his dusky confréres, neither is 
there an instance of any public-spirited Oriental having 
suffered the fate of the Intrepid Richman of St. Petersburg. 
Indeed, had a nigger scientist been found ready to risk a 
sacrifice, it is doubtful if a fidus Achates in the shape of a 
native Sokolow would have been willing to witness the 
experiment. Nor has India produced a contemporaneous 
John Canton. And as to the discoveries of Becarria and 
Symmer, Wilcke, Priestley, Cigna, Delaval, Kinnersley, 
Wilson, Cavendish, Coulomb, and Galvani, they were 
unnoticed in the East—the somnolent East. Neither have 
India’s scientific historians made any mention of, or allusion 
to, the research of the celebrities named. Possibly had 
the then unconquered Orient possessed an  ZEpidus, 
interesting manuscripts bearing on how the news of their 
discoveries was received in Calcutta and Bombay might 
now be on view in the museum of India's capital. Perhaps 
Lord Curzon, the Viceroy, who is known to be an enlightened 

tron of the sciences, will cause an exhaustive enquiry to 
be made as to why from 1706 to 1806 no Government 
historian was en in summarising the Oriental march 
of electrical development and science. And since so unique 
an opportunity for the consumption of red-tape, eyelets, 
and official paper is too tempting a plum to escape the 
Official appetite, it is moderately wi the bounds of 
possibility to expect to find such an enquiry instituted, 
and at a comparately early date—say, during the coming 


century. 
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The more ancient application of electricity in India, as 
elsewhere, is the telegraph. The wires spread their tortuous 
lengths throughout the length and breadth of the land. 
To the most remote place a loving message may be 
dispatched, or an insulting remark may be hurled. The 

e of the Commissioner ” (a local Pooh-Bah) of Lucknow 
will y enquire of the Bombay bootmaker why he 
has e her boots big enongh to fit an elephant”; and 
the man of commerce will reply that he has given her a 
perfect fit.” By means of the nearest telegraph office, and 
a couple of rupees (28. 8d.), these messages will be trans- 
mitted. With the exception of the villages, every place 
in Hindostan possesses an office from which telegraphic 


messages may be dispatched. The railway stations are 


equally blest. It should be added (in case the reader runs 
away with an unduly exalted idea of India’s civilised 
attributes) that the telegraph system is controlled by the 
Anglo-Indian intelligence—a strange and weird evolution— 
and ministered to by the Eurasian (idiot) element. 
The telephone is also greatly en évi In Calcutta 
each mercantile office of any importance possesses one of 
these useful appendages, and even in benighted 
they are not unknown. In Bombay, Cawnpore, and 
elsewhere, they have for some years past been popular, 
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and the semi-barbaric rajahs and other Aryan ragamuffirs | 


have their palaces and the houses of their rag, tag, and 
bobtail prime ministers, and other rapscallion dependants, 
fitted up with them. Indeed, more than one maharajah 
and other Oriental potentates will ring up their prime 
ministers or grooms of the bedchamber at three o'clock in 
the morning, with а view to asking them if it is raining or 
if it is going to be a hot dsy. 

Electric lighting is at present confined to Calcutta, 
Bombay, and one or two other towns. The more 
enlightened of the wealthy Aryan community alsa 
possesses installations, for which, in all probability, they 
will endeavour to avoid paying; for the heathen man 
and brother is, alas, a sadly dishonestly intentioned person. 


r agg CE- 


The Prime Minister, The Rajah ; he indulges in 
a Sikh, 


electric light. 


Though the infernal and ear-splitting noise of the tele- 
phone bell pleases him, he strongly objects to settling the 
electrician’s little account.” The dazzling light which is 
born of electricity pleases him immensely ; but he does 
not dazzle the electrical engineer with an alarming 
readiness to settle the bill. In fact, as often as not, that 
painful episode, the '* summons for debt,” has to be applied 
to the black royalty before he can be prevailed upon to 
grudgingly disgorge. In several jute and cotton mills 
the electric light is to be found, as also in one or 
two merchantile offices of the more important of India’s 
towns. The steamers which ply between Calcutta and 
Burma, and between Bombay and the coast porte, are 
similarly supplied; and the passenger line which conveys 
Hindostan’s moneymaking inhabitants to China and Singa- 
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. The Rajah's Palace—of mud. 


pore, as well as the Royal Indian Marine steamers (which 
transport troops from India to other Eastern stations), are 
replete with that light which affords the maximum of 
quality with the minimum of danger from fire. 

Nor are the Anglo-Indian medical fraternity backward 
in appreciating the healing powers of the galvanic battery. 
Though the patient would have reason to fear the applica- 
tion of this instrument at the hands of many exiled and 
domiciled doctors, he readily subjects himself to be 
operated on by “ivil surgeons” of reassuring quali- 
fications. 

Electric bells are to be found in a few regimental messes 
and in several hotels. As they are apt to get out of order 
somewhat easily, possibly owing to the inexperience of the 
Eurasian mechanic who undertakes to mend them, they 
are occasionally known to provoke exceeding great anger. 


sag electricity has made strides in India of late 
years, the latest and most improved appliances are not, 
perhaps, in general request. Arc lamps are to be found in 
more than one Indian town, as is alao the electric fan—in 
fact, the latter is rapidly becoming popular. In this con- 
nection it may be observed that in Calcutta and Bombay 
there is a possibility of this useful development of elec- 


GE 
The Burasian—two parts fool, 
and the other foolish, 


The Parsee millionaire. 


tricity enabling the exile and martyr to dispense with the 
“ punka,” and its attendant demon—the “ punka-wallah.' 
In the Protestant cathedral of Calcutta the innovation in 
question rules the roost; but, with that lack of common- 
sense which distinguishes the Anglo-Indian from his 
fellow-beings, the powers-that-be have caused the fans 
to be hung too high. Thus are the perspiring worshippers 
deprived of the full benefit of this cooling apparatus. 
Dynamos and motors are shipped to Calcutta, Bombay, 
Madras, and Kurrachee in fairly large quantities, as are 
also telephones and their adjuncts. Incandescent lamps, 
and turbines (for tea-garden use), are occasionally cleared 
by the landing agents; but brass floor standards and lamps 
for the drawing-room are not as yet in demand. Batteries 
for the use of the Government telegraph department, and 
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to the order of mercantile firms, are exported by several 
manufacturers. 

Electric tramways have not, up to the present time, 
adorned tbe metropolitan thoroughfares of India’s leading 
cities, though the subject of their introduction is sometimes 
mooted. 

Nor are electrical elevated railways in vogue. Possibly 
а Parsee millionaire may desire to gain undying fame 
by presenting to the city of Bombay a system of this 
nature. Should he, however, own shares in the local 
tramway company, he will probably refrain from this 
method of gaining immortality ; for Oriental desires are 
firmly restrained and governed by economical tendencies, 
The machinery of the jute, flour, cotton, paper, bone, and 
sugar mills is not, it may be added, driven by electric 
power, 
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THE DIESEL OIL-ENGINE. 


In further reference to the Diesel oil-engine, which we 
described in our last week's issue, the indicator diagrams 
we then gave were taken while we were inspecting the 
engine, and we had not the diagram of the air-clearin 
eylinder. Through the courtesy of Messrs. Scott an 
Hodgson, we are now able to give three more diagrams, 
which represent the normal working of the engine in 
question. Thus Fig. 1 is of the power cylinder, which is 


90-62 


Fia. 1. 


7 jin. in diameter with a 10jin.stroke. Thed was made 
with a spring with which an inch marked on the diagram 
equals 5001). At 216 revolutions, the power developed 
is equal to 2582 h.p. In Fig. 2 is shown the action of 
the elearing cylinder, of which the diameter is 9in., and 
which works on the same piston rod as the working cylinder. 


795 Jd. 
- 
- 


I2 5 


This diagram, which shows that some 2:9 h.p. is consumed 
in the compression of the air, was made with a spring in 
which tin. deflection corresponded to 601b. On the fett- 
hand side of this diagram will be seen the high compression 
at the end of the stroke, at which point air is taken into 
the smaller air-pump. Fig. 3 is a diagram of the small 


i | | АР. 3.44 
N 
= 
Fia. 3. 
air-pump, the diameter of which is 510. with a 5]in. 
Stroke. This diagram was also made with a spring of 


ET In reproducing the diagrams we have kept them at 
gi 


Books RzcEIvED. — We have received from the 
publishers, Messrs. Thomas Nelson and Sons, a work 
entitled “ Differential and Integral Calculus for Beginners,” 
by Edwin Edser, A. R. C. S., F. Ph. S.; price, 2s. 6d. From 

easrs. Longmans, Green, and Co. we have Twentieth 
Century Inventions—a Forecast,” by George Sutherland, 
M. A.; price, 4s. 6d. 


BRIGHTON ELECTRIC LIGHTING ACCOUNTS. 


The Brighton electric lighting accounts for the year 
ended Dec. 51, 1900, have just been published. Tbe total 
expenditure on capital account to this date amounts to 
£559,601. We give herewith an abstract of the revenue 
account, general balance sheet, and statement of electricity 
generated, sold, etc.: 


REVENUE ACCOUNT. 


Dr. Generation of Electricity. £ в. d. 
Coal or other fuel fl, 151 3 2 
Oil, waste, water, and stores... 1,329 18 9 
Wages ab generating station ....... . 5,355 6 0 
Re and maintenance: buildings, 
$85. Gs. 9d.; engines, boilers, 
dynamos, etc., £1,672. 10s. 114. 2,557 17 8 
— — 20,394 5 7 
Distribution of Electricity. 
Wages and other remuneration. .. 665 8 7 
Repairs, maintenance, etc., of mains 709 5 4 
Ў 1,375 14 11 
Repairs, maintenance, etc., of trans- 
formers, meters, etc. ...... POPIN . 1,018 5 4 
Outlay for works executed ............ 708 2 1 
| —— 3,097 2 4 
Public Lempe. E T M 
Street lighting installations ......... 472 1 5 
Attending public lamps and repairs 3,711 17 6 
— 48.183 18 11 
Rates and * 000000000 E „ 1.236 129 4 
ement Expenses, | 
Salarion ызы eu n ызалы ды 2,976 11 11 
Stationery and printing - 316 11 5 
Registrar of stock, and stamp duty 179 0 10 
General establishment charges 285 8 2 
— — 3,757 12 4 
Insurances .............- 8 144 18 6 
Law expenses ll 7 0 
— — 156 5 6 
Totel ox nd IDUPE La en v Se Os qr i i 32,825 17 0 
Amount ed to net revenue accound......0....-. 19,600 0 


0 
Balance to be carried to nexb account. w... s= em em 185 11 11 


Cr. ! 
Balance from last account, £144. 10s. 2d.; less bad £ m. d. 
debte written off, £130. 8s. lld. ............—....—- 14 1 8 
Sale of current per meter: 1,158,147 units at 7d., 
£33,779. 58. 9d.; 1,898,710 unite at Id., £7,911. 
бе. 10d.; additienal (minimum) charges under 


special contracte, £65. 178. —— ! ã — 41,756 8 7 
Public lighting: 66,591 units ab 7d., £1,942. 4s. 9d. ; 

603,275 units at ld., £2,513. 12s. 11d.,; attend. 

ing, etc., £3,711. 17s. 6d.; installation works, 

ФАТА. la: . а 8 639 16 7 
Rental of meters, works executed, rente receivable, 

interest on cost of main qe а 2901 2 6 

| £52611 8 11 
GENERAL BALANCR-SRHERxr. 

Dr. | Liabilities.. . £ s. d. 
Capital—amount received =.. . . 285,139 0 7 
Premiums on stock issued, £13,118. 38. Id.; less 

discounts and coste, £3,506. 10s. 4d. en 9.611 6 9 
Sundry creditors . . . 10, 295 19 9 
Customers’ deposits se... ...................._.......... Š 1604 19 3 
55 dune * 920 13 6 

roportion of appropriation in respect of sinking 

funds accrued ue "—— d . 6,887 14 9 
Balance ab credit of revenue aceound . sos 185 11 11 
Balance at credit of net revenue account ........ ... 107 15 2 
Treasurer F z 4035 9 4 
Reserve fung é a 1,792 4 5 
Surplus асоопп®............................—.—. ec. 39 021 15 1 

£359,602 10 6 

Cr. | Assets. £. а. d. 
Capital account —amount expended for works ...... 335 104 18 0 
Stores on hand ......................—.......... ——— 1 932 8 
Sundry debtors for current supplied .................. 15,312 10 9 
Other адеһЬїогв................................................. 415 0 
Engineer's advance ......................................... 50 0 0 
Reserve fund investment ..................... . 7198 1 1 

£359,602 10 6 

STATEMENT OF ELECTRICITY GENERATED, SOLD, ETC. 
Quantity generated in В.Т. units  ............. PTT ... 4 391.255 
Quantity f Public lamp . — 054.857 3 726 723 

sold (Private consumere by meter .. 3,056,857 
Quantity used on work O 180,915 
Total quantity accounted for. . emesen o» 3,907,638 
Quantity nob accounted for. C 483,617 


Number of public lampe, 262 arc, 1,242 incandescent. 
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AMERICAN ENGINEERING COMPETITION—A 
NIGHTMARE. 


Poor England! According to the chatterers 
throughout the daily Press of her own land, the 
fiat of her doom has gone forth, and she is ere long 
to sink into commercial insignificance. The land 
of the“ Stars and Stripes is to compass this end. 
Not long since the Times took up the work of 
damnification, and the articles that appeared in the 
** 'hunderer under the heading American Engi- 
neering Competition" have now been published in 
book form by Harper and Brothers. We are glad 
this i8 80, because reference is far more easy, and 
we take it the work gives the best that can be said 
for America and the worst that can be said for us. 
The author had to give the American side, not ours. 
What he says is interesting. Much is true and 
worthy of the most careful consideration, though 
much is useless if used in argument for America. In 
the second article, on ‘‘ Imports and Exports” (p. 9), 
the author gives the American policy as follows : 
“It is their intention when the reaction in trade 
comes, or when supply is in excess of demand, 
to keep up values in America by stinting the supply 
to the home market, and to force the export trade 
by cutting prices for foreign countries." (The italics 
are ours.) Adam Smith, Bentham, Bastiat, or 
Mill should have dealt with this as an economic 
problem, but they are gone; yet we may well ask 
how it strikes the economists of to-day. Bastiat 
says, ‘‘When & man by his labour has made 
some useful thing—in other words, when he 
has created a value—it can only pass into the 
hands of another by one of the following 
modes: as a gift, by the right of inheritance, 
by exchange, loan, or theft." The author of the 
articles must put his own interpretation upon the 
words by which he has defined the American policy ; 
ours may be wrong, but, such as it is, we give it. 
The Americans are to “create a value.” This 
value can be measured in the ordinary way by a 
monetary basis. Assume the value of z pounds 
per ton of iron. Does the policy of the Americans 
mean that they will give us as a gift a part of 
the value they have created? If so, many thanks. 
Does it mean that their customers at home are 
to pay an excess fictitious value, say c + y pounds 
per ton, so that the manufacturers may make us 
a gift of y pounds per ton, or any other non- 
American buyer? If so, again many thanks. If it 
does not mean one of these things, what does 
it mean? The author, indeed, states that “а 
reversal of the protective policy of the American 
Government to free-trade principles would upset 
these schemes, but American manufacturers have 
little fear of such а contingency. . A protec- 
tive tariff means, of course, an excess over the true 
oreated value z, and, again, is a real gift to buyers 
outside the States if the policy is pursued; but we 
admit, as all must admit who trouble themselves to 
think, that a gift may have disastrous results 
for someone. Let us show this by a simple, 
homely example. А procer establishes himself in 
a village and sells his sugar and tea fairly and 
honestly. The squire comes along, and during a fit 
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of compassion opens another shop, and sells tea and 
sugar to the villagers at half the price of the grocer, 
bearing the loss out of his own pocket. He makes 
certainly a gift to the villagers, but what about the 
grocer? His custom goes, and he is ruined. Are 
the Americans graciously going to be generous, and 
present the world outside America with a free gift ? 
If so, it will be good for the world in general, though 
in the concrete some suffering will be caused by the 
reorganisation of capital investment and of labour. 
On the whole, we may take this declared policy as 
part of the game of bluff—it is economically unsound, 
and Americans are not fools. The real question is, 
whether the American ironmasters can produce a 
ton of pig iron at a lower cost than British iron- 
masters? To this question Sir Lowthian Bell has 
replied “ No," and there is no greater authority than 
he; hence why trouble about the policy.“ 


SECONDARY EDUCATION. 


The decision given in the Court of Appeal last 
Monday on the case of “The King against 
Cockerton, will tend to clear up the muddle at 
present attending the organisation of secondary 
education in the United Kingdom. The Master of 
the Rolls on that day delivered judgment, in which 
Justice Collins and Lord Justice Homer concurred, 
to the effect that the London School Board had 
no powers to provide, out of rates, art schools and 
classes of the kind presided over by the Science and Art 
Department. It will be remembered that an auditor 
of the Local Government Board surcharged and dis- 
allowed certain sums which had been spent by the 
School Board on such classes. The auditor’s action 
was endorsed by the Divisional Court, and it was 
against this decision that the School Board appealed 
unsuccessfully. The result is good in one way, 
in that it tends to keep down the number of the 
secondary schools to reasonable limits. Up to the 
present, although the State has subsidised such 
education by grants on examination results, far too 
much has been left to private enterprise. The 
school boards will now be prevented from com- 
peting out of rates with privately equipped institu- 
tions for secondary education, but a satisfactory 
state of affairs will only be reached when such 
education is officially organised and controlled by 
the State, and thus all wasteful competition 
between rival institutions in the same district 
prevented. 


CORRESPONDENCE. 


*! One man's word is no man's word, 
Justice needs that both be heard." 


INDUCTION EXPERIMENTS. 


Sm. —On p. 442 of your issue for March 29 you ns 
an account of some "Induction Experiments" by Mr. 
Emile Guarini. Several experiments are described in 
which the author uses induction coils, and, as I understand 
it, obtains on a galvanometer which is connected to the 
secondary coil a continuous deflection in one direction, this 
deflection being produced by induction from an interrupted 
current in the p А 

Now, considering the secondary coil alone, what is the 
meaning of such an induced continuous current! (I am 
assuming such a possibility.) A fundamental law of 


current induction is that the guany Me electricity set 
moving in a circuit by induction is ctly proportional 
to the amount of magnetic flux cut by the circult and 
inversely корны to the resistance of that circuit. 
Or, if M be the total flux cut by а coil of one turn and 


resistance R, then Q = = where Q is the quantity of elec- 


tricity moved. 

Now, in order to effect a continuous transfer of elec- 
tricity in one direction, the flux must continually be 
cutting the coil in one direction—i.c, the flux in the coil 
must be continuously increasing in one direction. A little 
reflection shows this to be an impossibility uniess the 
primary current increases continually in one direction. I 
understand Mr. Guarini’s explanation of the continuous 
deflection to be that the two half- waves of induced 
current are not equal which inequality causes a con- 
tiuuous current, on the whole, in one direction. But the 
foregoing argument also applies to this—viz, the flux 
would be.fcquired to continually inerease, on the whole, in 
one diréction. | 

The only way in which to account for the continuous 
deflection of the galvanometer must, so far as I can see, 
be found by examination of the action of the instrument 
itself. In any case surely a “continuous” current was not 
flowing in the secondary circuit, or өтөп a rectified ono. 

Mr. Guarini also states that in a certain case the 
primary current at make” rises instantly to its maximum 
value (p. 445, lino 29). He also represente this in Figs. 6 
and 8 by the line 13-14 rising vertically. This, again, is 
an impossibility, as it would require .an infinite pnay 
E.M.F., and would induce an infinite secondary E. M. F., 
whereas no secondary E.M.F. is shown (in Fig. 8) in the 


negative era вона — 
must apolo or g on your space, but it 

seemed to me at the experiments required comment.— 

Yours, etc., R. C. OLINKER. 


HIGH-VOLTAGE LAMPS. 


SIR,—We notice that at the Board of Trade enquiry 
into the question of the change of electrical pressure, 
several expert witnesses brought forward the subject of 
the inefficlency of the 200. volt lam 

It may be of interest to state that we have lately been 
carrying out tests on both 200- volt and 100. volt pa, 
and we may mention that we have found, taking an 
average number, that the 200-volt lamps of one maker 
consumed at start 4 watta per candle, increasing to 4:5 
watts per candle after 500 hours, whereas the samo 
maker's 100-volt lamps consumed 3'5 watts per candle at 
start, increasing to 5:7 per candle after 500 hours. 

In the case of another maker, the 200-volt lamps had an 
efficiency of 2:8 watts per candle at starting, increasing to 
5`@ watts per candle after 500 hours, whereas the 100-volt 
lamps by the same maker consumed 3'1 watta at first, 
increasing to 5:7 watts per candle after 500 hours. 

Of course, it is not our place as independent testing 
authorities, to' offer opinions on results, but we give these 
results for what they are worth, hoping that they will be 
of interest.— Yours, etc., 

Тнк ELECTRICAL TESTING LABORATORIES, LIMITED. 
(L. W. Wild). 
Westminster, S.W., March 30, 1901. 


ELECTRIC MINERS’ LAMPS. 


Sır, —During the meeting of the Institution of Electrical 
Engineers on Thursday last, the impression was created and 
raised in the discussion (through a slip) that the gas detector 
on exhibition in the room was the property of the Sussmann 
Electric Miners' Lamp Company, of 57, Walbrook, E.C. I 
beg to state that the indicator has never been connected 
with the above company, but is known and patented as 
“ Prested's indicator for detecting the presence of dangerous 
gases,” and the sole address, 44, Brecknock-road, N.W. 

I sincerely hope that the unfortunate mistake can be 
rectified when reporting in your valuable paper.—Yours, 
etc., FRED. J. TuRQUAND (part inventor). 

12, W Ladbroke-grove, W., 

h 50, 1901. 
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BARE COPPER MAINS. 


An objection. frequently urged against bare copper 
mains, even by those who admit their many points of 
superiority over any other class of main, is that in the 
event of a water-pipe bursting they may be short-circuited 
and greatly damaged. It may not be uninteresting, there- 
fore, to give particulars of an instance in which such a 
mishap occurred in Manchester. About 6.25 am. on 
March 28 a 15in. cast-iron water-main laid in Miller-etreet, 
burst. Along the same street there runs a concrete 
culvert containing five quarter square inch conductors laid 
on the Crompton system. Manholes about 3ft. 6in. by 
3ft. біп. by 5ft., provided with ventilating covers, are fixed 
at each end of the culvert. The' main was not cut off until 
7.80 a.m. No effect was felt at the station and there was 
very little disturbance in the earth current, as will be seen 
from the accompanying tracing taken from the recording 
ammeter through which tbe connection to earth from the 
middle wire is made. The current rose from 12 amperes, 
the normal to 17 amperes, then fell off to the extent of 
two amperes, and momentarily attained a sufficient value 
to throw a circuit-breaker set for about 80 amperes. This 
elrcuit breaker was restored within about three minutes, 
when the earth current was found to be only 14 amperes, 
remaining at this value until the main was cut off. On 
opening. out the culvert, it was found that the water 
from the main had rushed through it, and the lower 
end—the street having a considerable gradient—was 


; 7 6 


by recording ammeter in the earth connection at Manchester 
where water got into the conduit with bare copper mains. 


Record taken 


actually filled up with soil carried in bythe water. On 
enquiry it was found that the water had entered 
the culvert, and had actually put a very considerable 
pressure on it, a pressure sufficient to force off the covers 
from both manholes. It was through the open manholes 
that the soil was enabled to enter the culvert. The pressure 
of water in the water-main would be approximately 901Ь. 
per square inch, and the amount of damage done to the 
roadway and footpath was very considerable, a great deal 
of soil being washed away into the basements of the houses. 
The culvert was found to be uninjured, and after being 
thoroughly cleaned out was covered in again, and the supply 
re-established by about 6 p.m. We are indebted to Mr. 
C. H. Wordingham for the above facts. 


PRESENTATION TO MR. C. H. WORDINGHAM. 


A pleasing ceremony was performed on Monday after- 
noon at the Dickinson-street electric works, at Manchester, 
when the members of the official staff and workmen in 
connection with the electricity department met together 
for the purpose of presenting to Mr. C. H. Wordingham, 
M. I. C. E., an illuminated address, accompanied by a valu- 
able microscope complete with its accessorles, as a token of 
their high appreciation and esteom, and in recognition of 
the eminent services which he has rendered to the depart- 
ment. The address, to which was appended the signa- 
tures of the whole of the staff and workmen, read as 
follows: “We, the staff and workmen of the elec- 
tricity department, desire to avail ourselves of the 


opportunity afforded by your retirement from the 
important and responsible position as city electrical 
engineer to the Corporation of Manchester, by venturing to 
ask your kind acceptance of this address, accompanied by 
а microscope, as a small token of our high appreciation and 
esteem, and in recognition of the eminent services which 
you have rendered. We have not failed to recognise the 
straightforward and honourable principles which have 
actuated you in all your business relations during your 
period of office here, and we desire to place on record the 
extreme courtesy and friendly feeling which you have 
always manifested. We much regret that you are leaving, 
and in asking your acceptance of this address we beg to 
convey to you our heartfelt wishes for your future welfare, 
and sincerely trust that you will be spared to enjoy a long, 
happy, and prosperous life.” | 

The illuminated address and microscope were presented 
in a very able manner by Mr. W. F. Long, the senior 
assistant engineer remaining at the. works, and before 
acknowledging the gift various members of the staff 
testified to Mr. Wordingham’s exceptional worth and 
ability, and to his eminently successfal and brilliant career 
with the Corporation, and to the uniform kindness which 
had endeared him to all in the department. It was stated 
that Mr. Wordingham’s efforts had been the means of 
making the undertaking not only a successful one 
financially, but also one the magnitude of which was not 
equalled by any in the United Kingdom. 

Mr. Wordingham heartily thanked those present for the 
handsome gift presented to bim. In an appropriate speech 
he stated that he was particularly pleased with the unani- 
mous expression of good will, and, although he fully valued 
the magnificent instrument, he appreciated the illuminated 
address in a much fuller sense, as he knew that the signa- 
tures contained therein were the names of sincere friends. 

Mr. Wordingham was listened to with every attention, 
and at the close hearty cheers were given for him. For 
he's a jolly good fellow," and tho singing enthusiastically 
of “ Auld Lang Syne,” brought to a close a meeting which 
will always be recalled with feelings intermingled with 
pleasure and regret in the memories of those who were 
present. The microscope was supplied by Messrs. Becks, 
of London. | | 


FORTHCOMING EVENTS. 


THURSDAY, APRIL 4. 


Civil and Mechanical Engineers’ Society.—Ab 8 p.m., ordinary 
meeting. Paper on The Proportions of Cylinders for 
Multiple-Expansion Engines,” by Mr. A. Hanssen. | 

SATURDAY, APRIL 6. 

Glasgow and West of Scotland Solentific Sooiety.—General 
meeting. 

WEDNESDAY, APRIL 10. 

Institution of Electrical Engineers (Glasgow Section).—Ab 
8 p.m., ordinary meeting. 

FRIDAY, APRIL 12, 

Institution of Junior Engineers.— Ab 8 p.m., ordinary meeting. 


Paper оп Iron Lined Tunnelling Construction," by Mr. A. 
Woodroffe Manton. 


SATURDAY, APRIL 18, 
Institutien of Junior Engineers.—At 3.30 p.m., visit the Great 


Northern and City Railway works to inspect the plant 
described in Mr. Manton's paper. 


May 8 AND 9. 

Iren and Steel Institute.—At 10.30 a.m. each day, annual 
meeting at the Institution of Civil Engineers. Report and 
treasurer's statement for 1900; presentation of the Bessemer 
gold medal for 1901 to Mr. J. E. Stead, F. I. C.; presidenta 
inaugural address. Among the papers expected to be read 
are the following : ‘'On the Physical Properties of Steel,” by 
Mr. J. A. Brinell; '' Оп the Heat of Formation of Carbides 
and Silicides of Iron,” by Mr. E. D. Campbell; On the 
Use of Hydraulic Power in the Manufacture of Iron and 
Steel“ by Mr. R. M. Daelen; On Dust in Blast-Furnace 
Gas, by Mr. А Greiner; Оп the Economical Significance 
of High Silicon in Pig Iron for the Acid Steel Proceeses," by 
Mr. Axel Sahlin ; “Oo the Effect of Copper in Steel Rails 
and Plates," by Messrs. J. E. Stead and John Evans ; and 
On the New Bessemer Shop and Heating Pits аб the Works 
of the Barrow Hematite Steel Company," by Mr. J. M, While. 


Institution of Mechanical Engineers.—The annual dinner 
arranged for the 18th inst. has been abandoned, 
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LIGHT RAILWAYS. 


In the House of Commons on Monday Mr. G. Balfour asked 
leave tu bring in a Bill to amend the Light Railways Act, 1896, 
explaining that its object was to continue the powers of the 
Commissioners for five years, pay a salary not exceeding £1,000 
& year to a second commissioner, who was to be a barrister of not 
less than seven years’ standing, and that of the £1,000,000 
authorised to be advanced, £750,000 should be available for 
special advances and £250,000 for other advances. Leave being 
given, the Bill was brought in and read a first time. 

The Commissioners have decided to report in favour of the 
granting of an application by the Lyndhurst Electric Light and 

ractlon Company, Limited, for powers to construct a light 
rallway from Lyndhurst-road Station to Lyndhurst Town, a 
distance of over two miles. 

The Worcestershire County Council have instructed their 
Highways and Bridges Committee to consider and report what 
light rallways are required in the oounty, and whether it is 
desirable that the Council should apply for powers with refer- 
ence to the construction of any or all such railways. Ib is pro- 
posed that the county road surveyor should make a list of the 
roads on which light railways might properly be made, the 
Council to decide whether it is desirable to obtain orders. Any 
company wishing to construct railways will be asked to do so 
on the terms settled by the Council. 

A projected light railway between Ripon and Kirkby 
Malzeard has been approved by the Ripon Rural District 
Council. 

At the last meeting of the Glamorgan County Council a 
report was adopted of the Parliamentary Committee stating 
that, in consideration of the Pontypridd District Council 
agreeing to carry out the scheme of their proposed tramways 
with a clause providing for satisfactory widening of the county 
road, and also to purchase the existing tramways in 1903, and 
to oppose any extension of such period, the Council should not 
oppose the granting of the tramway order now applied for so 
far as it related to their roads. 

In the House of Commons recently Mr. Welr asked the 
President of the Board of Trade whether he was aware that 
only two light railways have so far been constructed in the six 
Highland crofting counties under the terms of the Light Rail- 
ways Act, 1896, and that many of the proposed railways for 
which the Secretary for Scotland had long since granted 
certificates on the ground that they were necessary means of 
communication between fishery harbours and the interior of the 
country, and cannot be constructed without special assistance 
the State, have been abandoned by the promoters owing 
to the terms of the Act; and, in view of the difficulty expe- 
rienced in obtaining local aid for the construction of such 
railways in the Highlands, would the Government consider the 
expediency of so amending the Act as to admit of effect being 
given to the recommendations of the Secretary for Scotland ? 
Mr. Gerald Balfour said the first part of the hon. member's 
question did not correctly state the facts. No light railway had 
been constructed in the crofting counties under the Act of 
1896. Under that Act, however, four light railways have been 
authorised, while two have been constructed under special Acts. 
He was notaware what difficulties the hon. member referred 
to as having been experienced by promoters in consequence of 
the terms of the Act, nor was he at present satisfied that there 
was any necessity for an amendment of the law prescribing 
the conditions upon which grants are paid. 

The Commissioners have held an enquiry as to the expediency 
of granting an application of the Potteries Electric Traction 
Compeny, Limited, for ап order to authorise certain proposed 
extensions. The North Staffordshire Railway Company opposed 
rallways Nos. 1 and 2 (Hartshill and Trent Vale). The Com- 
missioners said that the case put forward by the railway com- 
pany, important as it was, was not sufficient to justify them in 
withdrawing the order from the consideration of the Board of 
Trade, and they therefore proposed to grant the application, 
including the clause for extension of time. 
purchase clause, they were of opinion that Stoke should be put 
in the same position as all the other boroughs. With regard to 
the proposed extension to Sneyd Green апа Townsend, they 
could say this: that if the promoters issued advertisementa 
and gave notice, as had been done in previous cases to every- 
body interested, and if they were able to prove to them (the 
Commissioners) there was no opposition on the part of anyone 
to those extensions, they would undoubtedly be disposed to 
consider very favourably those proposed additions to the order. 

At a recent meeting of local and East Coast fishermen at 
Carloway, held fer the purpose of advocating the completing of 
the Carloway new road and of the constructing thereon a light 
railway, with the view of developing the fishing industry and 
making more adequate provision for the growing requirements 
of the place as an important fishing centre, several resolutions 
were passed, amongst which was one strongly recommending 
that this important fishing centre be connected by rail with 
Stornoway. | : 


With regard to the 


"The Commissioners have held an enquiry into the application : 
by the East Sussex light railway promoters for an order to 
construct a light railway from Northiam to Rye, a distance of 
eight miles. The Commissioners said they were prepared to 
recommend that the order be granted, but they were very 
strongly impressed with the desirability of a junction with the 
South-Eastern Railway at Rye, and hoped steps would be taken 
to ensure this. E | 

At an extraordinary general meeting of the proprietors of th 
Goole and Marshland Light Railway а resolution was passed 
approving of the proposed Bill in Parliament, intituled A 
Bill to confer additional powers upon the North-Eastern Rail- 
way Company for the construction of new railway and other 
works, and the acquisition of additional lands, and upon that 
company and the Midland and Lancashire and Yorkshire Rail- 
way Companies in respect of their Normanton Station, and 
upon the Hull Joint Dook Committee for the execution of 
works and acquisition of lands, and for vesting in the company 
the Goole and Marshland Light Railway and the Isle of 
Axholme Light Railway, and for other purposes." It was 
stated that negotiations for the sale of the company's under- 
taking had taken place some time with the North-Eastern 
Railway. The terms of purchase have been arranged, and will 
probably amount to £8,000 a mile. 

At the Board of Trade Offices on the 28th ult., before Sir 
Courtenay Boyle, an order was considered authorising the 
construction of a light railway in the borough of Mansfield, 
and the urban districts of Mansfield Woodhouse, Sutton-in- 
Ashfield, and  Hucknall-under-Huthwaite. There was no 
objection to the preamble of the Bill, and the clauses were 
considered in detail. | 

The Commissioners have approved, subject to the sanction of 
the Board of Trade, the scheme for the proposed Dean Head 
light railway near Halifax. It is to consist of a passenger and 
goods line 4 miles 7:5 chains in length, commencing at Upper 
Firth House Mills, Stainland, and terminating at Greetland by 
a junction with the Stainland branch of the Lancashire and 
Yorkshire Railway. There are also to be three short branch 
lines for the accommodation solely of goods traffic from mills 
and quarries. The capital of the company is to be £63,000 in 
£1 shares, £10,000 of which may be subscribed by the Lanca- 
shire and Yorkshire Company, who are to be entrusted with the 
working of the railway. Five years is the period stipulated for 
the completion of the scheme. 


QUESTIONS AND ANSWERS. 


If thou hast knowledge, let others light their candle at it. 


Under this heading we insert questions and answers 
of a practical character relating to central-station work, 
tramway work, or construction work; and for each suit- 
able question offer one shilling, and for the best solution 
of any question we offer ten shillings. We also give 
five shillings for every other answer we print. The answers 
to any question should be sent within 10 days after the 
question has appeared. We would call the attention of 
those sending in answers to the fact that the neatness of 
any sketches (which must be in ink) sent in is considered 
when marking the relative values of these answers. All 
formulss should be carefully written to prevent mistakes as 
to aymbols, and all loose sketches should be signed by the 
author. The matter must be written on one side only of 
the paper. Questions may be sent at any time. 


QUESTIONS. 

365. Which is the best type of bucket (or piston) for the water 
end of а boiler feed pump suitable for the pressures used 
at central stations, etc., and are any such pumps fitted with 
ebonite packing rings ?—G. Н. 

$66. Describe the process of making commutators for small 
direct-current dynamos in large qusntities. Are special 
tools required ?—S. S. 

ANSWERS. 

Question No. 359.—Describe a combined balancer booster, and 

state fully the part it acts in connection with electric 

. lighting. | Ps 
Best Answer to No. 559 (awarded 10s.).—A combined 
balancer booster almost invariably consists of four dynamos 
on one long bed-plate or bed-plates bolted together end to 
end, with all the shafts rigidly coupled up. The two inner 
machines generally form the balancing set, and the outer 
machines tbe two boosters. This arrangement has been 
brought into general use with the advent of the three-wire 
continuous-current system. The purpose the balancing 
get serves is to keep the voltage at the feeding points on 
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either side of the system equal by supplying the out-of- 

ce current. In the earlier days this was done by 
using main generators, two in series across the outers with 
the point of junction connected to the middle wire, but as 
the capacity of the generating stations increased, it became 
obvious that ater economy would be secured if 


dynamos of double the voltage were used, joined 
across the outers only, leaving two of the previous 
voltage to deal with the inequality of load. is had 


the result of reducing the number of machines to 
nearly one-half, thereby securing simplicity of switch- 
ing arrangements, steam connections, etc, and higher 
efficiency. It may be stated here that the maximnm 
output forms about 10 per cent. of the total station 
capacity. The remaining two machines of the set—the 
boosters—are used for battery-charging purposes. These 
were at first driven by steam or by separate motors; 
however, it was found that the balancers were not affected 
in the due performance of their primary duties if they 
were also made to drive the boosters, being another step 
towards simplicity of station arrangement. is combina- 
tion has now become stan , and is used (or some 
alight modification of it) in nearly all three-wire direct- 
current systems. 
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machines should, however, still have a drooping charac- 
teristic, otherwise the generator would take up a greater load 
than that required for balance. This overload, in conjunc- 
tion with the weakened motor field, may be sufficient to pull 
the set up, blow its fuses, and possibly interrupt the supply. 
As it is at the feeding. points, which may be one or two 
miles away, that the pressures on the two sides have to be 
kept sgan, artificial regulation is resorted to, the automatic 
regulation described above not being sufficient. The cross- 
section of the middle wire is generally one-half to two- 
thirds that of the outers, and therefore the drop in this 
eable when the load is oat of balance is not inconsiderable, 
but whatever it may be, it is of importance, as it assists 
the lightly-loaded side and adds to the drop on the heavily- 
loaded side. A skeleton diagram with E. M. F. drops set 
down vectorially will show that this is the case. This 
artificial regulation is effected by one rheostat as shown, 
S R S (the middle one). By moving the lever one way 
resistance is cut out of, say, the generator field, and con- 
sequently puts resistance in the motor field. This causes 
the generator side to run at a much higher voltage at the 
station than the motor side, compensating for the drop in 
the middle wire and the loaded outer. 

Besides performing the work detailed above, the balancers 
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The and the accompanying reference letters 
show the connections of the balancer-booster set, together 
with, for the purpose of illustration, the essential parts of 
а three-wire system. The following remarks upon the several 
features in detail must be considered in conjunction with 
the diagram. The excitation of the balancers, B L, which 
must have identical characteristic curves, is obtained by 
means of shunt windings, each of which recelves its current 
from the opposite side of the system of that in which its 
armature is running. This ensures better regulation for 
the following reasons: When the demands for current on 
the two sides are equal, the balancer runs simply as two 
motors in series. Supposing that the negative side be now 
more heavily loaded thin the positive, the E.M.F. on the 
negative side drops, while that on the positive increases. 
As the shunts are reversed, this causes the field, and conse- 

uently the E. M. F., of the machine on the positive side to 
Шор and it commences running as a motor, driving the 
armature on the negative side as а generator, and supply- 
ing the out-of-balance current. modificatlon which 
enables the machines to respond the more readily to the 
variations of pressure is the addition of а few series turns, 
во wound as to assist the shunt winding when that par- 
tieular machine is running as a dynamo. These compound 


to decrease the generator current and increase the motor 
current, thus bringing their capacity for balancing purposes 
down to a lower figure. However, the advantages before 
mentioned of adopting this arrangement outweigh this 
objection. The output of each booster should be sufficient 
to assist in charging the battery at its maximum charging 
current at ‘any voltage from 20 to 100 volts on a 400 to 
460 volt system. The two-way booster switch is so con- 
nected that the booster may be put in series with or cut 
out of the battery circuit, as may be required. It will be 
noticed that the fields can be reversed by means of the 
change-over switch (S.P.C.O.Sw.), so that, if necessary, 
the booster can assist the battery when nearing end of 
discharge. It also permits the use of battery regulating 
switches, B R S, with fower ways, which means a reduction 
in cost in copper connections between the battery-room and 
the main switchboard.—Epw. J. EVANS. 

Answer to No. 559 (awarded 5s.)—The term com- 
bined balancer and booster” is given to an arrangement of 
motors and generators used on a three-wire system for 
maintaining a balance, and adding the excess voltage to 
that given by the Киш for charging the battery. The 
balancers generally consist of two identical machines, 
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whose shafts are firmly bolted together. These machines 
should have as nearly as possible equal characteristic 
curves. On a three-wire system fed on the outers at 
constant pressure, if more consuming devices are being 
used on one side of the system than the other, the pressure 
on the side taking the greater current will be reduced and 
increased on the other side. The function of the balancer 
is to keep this pressure equal on both sides and supply the 
out-of-balance current. 

From the diagram it will be seen one terminal of each 
booster is connected to 'bus bars through a fuse and 
switch, also having an ammeter in circuit, the other terminals 
being connected to the middle wire through a starting 
switch, B T S S, a with resistances, so that 
balancers do not take excessive current when starting. 
The field windings are cross-connected, and are connected 
to the middle wire through a regulating switch, RS. The 
object of cross-connecting is for the automatic regulation. 
If the current on both sides of the system is equal, each 
balancer is running as a motor; but if the pressure should 


rise on one side, this will affect the balancer on the other | ga 


side, consequently the pressure remains practically constant 
on each side. The boosters, of which there are two, are 
connected to the same shaft as the balancers, which make 
four machines on one shaft. The range of the boosters is 
from 10 to 100 volte. The object of the booster field 
throw-over switch is to reverse the field and enable the 
booster to be run in conjunction with the battery to supply a 
higher pressure. B Т О S is the battery throw-over 


505 
= S 
PA e 
LANCER фул ЧУ (à BALAN 
FU «Y 25. Ü 
ers 2 Wy FUSE 
2 OD wy 
BOOSTER Fiero 
Іняс̧уу Счёт Sese 
— or УЛЫГ, 
ВАҺА УС К© 


BALanceans 


491 


this balance that necessitates the use of а balancer. A 
balancer usually consists of two similar motors coupled 
together, and are connected electrically between С, C 
and the other between О, C, These machines will 
act as either а motor or generator, aecording to the 
want of balance on the positive and negative feeders. 
Fig. 2 shows the connections more clearly В, 
and B are the two motor- balancers mechanically 
coupled, and are connected to the middle wire and the 
positive and negative 'bus bars respectively. S, and S, 
are the field shunt coils, and are shown cross-connected — 
i.e., the negative balancer is excited from the positive side, 
and the positive balancer from the negative side. By this 
means the regulation is more automatic in its action. 
F, F, and F, F, are the tive and negative feeders 
respectively, M W the middle-wire 'bus bar, and M W A 
the middle-wire ampere-gauge. b, and 5, are the two 
boosters, more of which be written later. 

Suppose, now, that there is a greater load on the 
negative—that is, more amperes are shown on the ampere- 
uges, А, A, than on A, Al, there will be a deflection 
of the middle-wire ampere-gauge, M W A, equal to the 
difference of A, A, and A, A). must now be supplied 
by the balancers, which in this case will have B, as a 
generator, and having an e dp equal to the difference of 
the positive and negative loads, and B, will act ав the motor 
driving the generator, B,. Should, however, the greater 
load be on the positive, then the reverse will take place, 
and B, will be the generator and B, will be the motor. By 
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switch; B E S is the battery emergency switch. The 
battery is shown connected across the outers, but it is 
also connected to the inner in some cases, making a battery 
on each side. There is also a system with only one booster, 
which is used only for charging the cut-out cells. Another 
good system is to have a battery in conjunction with a 
erential or reversible booster, whereby a constant pres- 
suro on the outers is maintained and the battery is auto- 
matically charged and discharged, the balancers remaining 
the same as the diagram.—W. | 
Answer to No. 359 (awarded 5s.).—A balancer is in 
most general use in an electric light station distributing 
the energy on the multiple-wire system, the three-wire 
а being the most generally adopted in this country. 
e voltage at the terminals of the consumer's premises 
is, say, 240 volts. If it is simply the two-wire system, 
there are only the positive and negative mains, If, now, 
another main is provided and consumers connected 
between this and the negative main of the other two, 
we shall have a three-wire system of distribution. The 
pressure between the two outer conductors will be 
double that of the two-wire system, and will be, say, 
480 volts. The sketch (Fig. 1) will show more clearly 
the method. Ci, C, C, are the three conductors, and 
C, is called the middle wire; G is the main generator, 
and is generating the current at, say, 480 volts. If there 
is an equal demand between О, C, and C, C, no current 
will return to or leave the station along C,, and there will 
be what is termed а perfect balance; it is the absence of 


this means it is possible to maintain a constant voltage on 
each side—i.¢,, between the positive and middle wire and 
the negative and middle wire. Were there no means of 
caking the surplus current on one side and providing 
for the want on the other, it would be impoesible to do so. 
It is now a very usual custom to add two more machines 
on to the balancer shaft, and are given the names of boosters. 
There are two methods which are adopted, the one which 
is described being the simpler and, in my opinion, the more 
satisfactory. ! 

In а continuous-current station it is usual to adopt a 
secondary battery. This battery is split into two sections, 
one-half being placed between the tive and middle 
wire (Fig. 1), C, and C, and the other half between C, 
and C, the middle wire and negative. Although this 
battery is in two halves, it will be seen that itis really 
one large battery between the positive and negative 
mains. On each side there is arranged a regulating 
awitch, R S, by which cells may be either put 
in or cut out as the voltage is either low or high, 
or as it is required to discharge or charge the battery. 
If by means of the regulating switch cells are cut out, a 
charge will commence to enter the battery, and will increase 
as more cells are cutout. Ав the charging of the battery 
proceeds the E M.F. of the cells will rise, and it will be 
necossary to cut out more cells to maintain the charge 
rate. It will now be seen that although the main part of 
the battery is being charged, the regulating cells which 
have been cut out have not received the same charge; it 
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low voltage, but capable of great variation in voltage, as 
it is often necessary to charge only two cells, 
cell is cut out of the main.battery it is put in the booster- 


circuit. The current of this booster being kept at the samo 
rato as tho main charge, the regulating cells will get the 


same charge as the main cells. A regulating switch is also 


put in the booster circuit, as it is necessary to cut the top 


regulating cells out sooner than the lower ones, owing to 
the less discharge on these cells (Fig. 2). It will be sean 


that the balancers will either or both act as the motor for 


driving the boosters. A reference to Fig. 2 will show this 


more clearly. R S shows the regulating switches for the 
negative battery. If to get a charge into ¿he battery the 
switch has to be put on the contact 5, then all the cells 
between 1 and 5 will get no charge, but these are charged 
by means of the small dynamo called in this case the 
booster. —A. T. 8. 


Answer to No. 559 (awarded 58.).—A combined balaucer- 
booster set is used in connection with a three-wire system. 
The application of it is so varied that the simplest and 
most often met with case must suffice, which is a set con- 
sisting of four machines coupled together, two of which are 
the balancer and two are the + and — boosters used for 
charging the battery. Though all four machines are 
coupled, the balancer and boosters must be dealt with 
separately, as each has quite a different function to 
perform—vis., the balancer to balance the three-wire 
system, and the boosters to add on the necessary pressure 


As each 
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ig to charge these regulating cells that thb boosters are 
used. A booster, is usually added to each end of the 
balancer. set, and is in this case really a dynamo of 


to charge the batterles. The only reason for coupling the 
boosters with the balnncer is that the balancer takes 
current and runs as a motor, and, therefore, is made 
use of to drive the boosters. The diagram shows the 
connections. G is the generator, B and В, are the 
balancer, V tbe -- booster and V, the — booster, with 
main switch, А and A,, and two-way switcb, d and di; 
C is the + battery, C, is the — battery, all other details 
being left out for simplicity. The balancer, as will be seen, 
consists of two machines coupled in series across the two 
outers, and the middle wire connected between them. They 
are started up the same as an ordinary motor with starting 
resistance, and so long as the system is in balance both 
machines will take the same current, but if a greater load 
comes on to one side, say the +, the — machine must pass 
sufficient current to sapply this greater demand on the 
+ side. Example: Suppose each of the two machines of 
the balancer takes five amperes when the load is balanced, 
then if 20 amperes comes on the + side, the — machine 
will motor 25 amperes and the + machine will generate 
15 amperes. Suppose only five amperes come on the 
+ side, then the — machine will motor with 10 amperes, 
while the + machine runs light. An inspection of the 
diagram will make this easily understood. In order to 
make one machine take more current, the field must be 
weakened by the shunt regulating switch. 
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The booster is used in conjunction with charging the 
battery. In athree-wire system the middle wire is joined 
to the middle point of the battery, thus dividing it into 
two halves, positive and negative, as shown in diagram. 
Euch half has its own booster, which is a small dynamo 
driven by the balancer, having a pressure of about 
100 volts, and capable of passing the full charging current 
of the battery. It is clear that the battery could not 
be charged directly from the bus bars, as the bus - bar 
pressure is only equal to that of the battery, and as the 
"bus-bar pressure must always be kept at a certain con- 
stant pressure, the booster is put into series with the 
bus bars and adds on the necessary pressure. The two-way 
awitch is to.put the hattery direct on to the 'bus bars for 
discharging. —C. L. E. S. 


Question No. 560. —What are the advantages or disadvantages 
of putting a flexible coupling between the engine and 
generators of a direct-coupled alternator? State the 
effect, good or bad, which the introduction of the 
coupling will have on parallel running. | 

Best Answer to No. 360 (awarded 10s.).—In lining up an 
alternator shaft to that of an engine, two precautions have 
to be taken : (a) that the two centre lines are parallel, and 

(b) that they are continuous to one another. If the first 

condition bo nos fulfilled—ze., if the shafts are at a slight 


Fre. 1. 


angle to one another—as shown exaggerated in Fig. 1, a 
bending stress is put on the shafts, which, on being rapidly 
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Teversed on revolving the shafts, tends to break them. If 
the second condition be not fulfilled, а shearing stress is 
par on the coupling bolts and a bearing stress on the 

earinge, as will be seen from the second diagram. The 


Fic. 2. 


slightest deviation from accuracy produces these resulta in 
a marked degree, especially with the high speeds now in 
use. A flexible coupling, if inserted, will, however, 
minimise these effects by allowing а certain amount of play 
between the coupling faces, letting them tilt together and 
move apart in the first case, or permitting a slight rubbing 
‘motion between the two faces in the second case. Various 
forms of flexible couplings were described recently in this 
column. 

There is yet another advantage of a flexible coupling. 
During esch revolution а varying twisting moment is placed 
upon the shaft of the engine due to the varying pressure 
of steam upon the.engine pistons, and the angle at which 
the connecting rods are inclined to their respective cranks. 
The tendency of this is to accelerate the speed of the 
engine at parts of the revolution and to retard it at other 
parts. This is partially taken up by the flywheel of the 
engine, if there is one, or the alternator rotor may be heavy 
enough to act as its own flywheel. Now, In order to secure 
good parallelrunning, the periodic deviation from uniformity 
of rotation should never exceed 0:5 per cent., some dynamo 
builders even requiring 0 15 per cent. Should this deviation 
be exceeded, an auxiliary device is necessary to minimise 
the excessive synchronising currents that must flow between 
the machines. The value of a flexible coupling in this 
respect will be seen from the consideration that the 
energy of the synchronising currents is spent in trans- 
mitting a twisting stress along the crankshaft to balance 
that of the varying turning moments. The flexible 
coupling is a device in which this energy can be stored at 
any given moment (by varying the tension of a spring, 
etc.) ready to be given out again when required. Strains 
on the shafts are thus minimised, and surging electrical 
currents reduced. 

It is a moot point whether in using a flexible coupling 
the flywheel should be placed on the engine or alternator 
side of the coupling. The greatest variation in turning 
moment occurs on the engine side, and if the flywheel 
acta through the coupling, the latter must be made very 
subetantial to stand sharp variations of load. Ав а matter 
of fact, the Brush Company, for example, send out their 
engines and alternators without a flywheel, depending on 
the inertia of the “claw” magnet for flywheel effect. 
Their flexible couplings are built very massive. At the 
same time it appears to be a sound rule that the coupling 
between an engine and machine should be the weakest 
p of the mechanical system, as in the event of a smash 

eing inevitable the coupling bolts could then shear 
asunder, probably saving the more expensive parts of the 
set. To allow this to be done the flywheel should be 
rigidly connected to the engine shaft, and the flexible 
coupling would then feel (with a light armature) the full 
effect of any variation of load on the machine.—J. A. S. 


~ Answer to No. 560 (awarded 5s.).—The all-important con- 
ditions to be fulfilled in order that alternators may be run 
in parallel are: (1) the machines must be in synchronism— 
ie, they must be running at such speeds that their 
frequency is the same; (2) they must be in phase or in 
step—i.¢c., they must give their maximum E. M. F. (of the 
same sign) at the same instant. 

It is also necessary that their voltage should be approxi- 
mately equal at the time of switching in. If we suppose 
two exactly similar machines driven by direct-coupled 
engines, the engines both making exactly the same number 
of revolutions per minute, then, obviously, condition (1) 
is fulfilled, but not necessarily condition (2). If the 
machines were switched in when in synchronism, but out 
of phase, a current will oscillate between them, which may 
be enormous if they are much out of phase. Provided 
the machines are not damaged, the current flowing from 


the one which atthe moment is acting as generator will 
slow it down, while the same current will. speed up the 
other alternator, and so cause the two machines to drop 
out of synchronism and begin the sge-saw or hunting action, 
which will eventually bring them into phase. 

Of course, the electrical and mechanical strains will be 
very considerable, as each alternator in turn is trying to 
drive the other one with the engine to which the latter is 
rigidly coupled. If we now substitute a flexible coupling 
we see at once that these strains will be very much reduced, 
as owing to the stretching of the couplings, the slowing 
down of alternator A will not be so much resisted, 
while B will be more easily accelerated, so that 
the synchronising effect of the motor action between 
the machines will be more profitably utilised, as the 
momentum of the engines will not resist to anything 
like the same extent the governing of the speeds, and we 
should expect the same governing power with much smaller 
oscillatory currents. The above actions should not, of 
course, take place if the machines are properly synchronised 
and switched in when in step, but they would always be 
produced to a greater or less extent by any relative 
unevenness in the turning moment of the two engines. 
flexible connection would then reduce the interchange of 
current, and prove advantageous by allowing the armature 
to lag or lead to a slight extent. It plays the part of an 
electrical flywheel, во to speak.—E. M. 


Answer to No. 360 (awarded 58.).— The attention which 
engine builders of the present day bestow on the balancing 
of their engines, and the production of an even turning 
moment on the shaft, has obviated to a very large extent 
the necessity for flexible couplings between the engine 
and alternator in direct-coupled plants. The more general 
adoption of high speeds has also helped largely to remove 
the necessity for using a piece of mechanism, often сові] 
to purchase and maintain, and frequently а cause of mu 
trouble. In the case of an engine with а very bad turning 
moment coupled direct to an alternator, the adoption of some 
good flexible connection between the two shafts may make 
all the difference between the possibility and impossibility of 
obtaining satisfactory parallel working. A fact also worth 
considering is that with such a coupling any strain produced 
on the alternating shaft by paralleling the machine partially 
out of phase is absorbed by the coupling, and the engine 
motion is thereby saved from the bad effects of а heavy 
jar. With regard to the effect of couplings on the parallel 
working of the alternators, the slight flexibility of the 
arrangement should assist the mutual control of the 
machines, enabling them to keep in step better, but, on 
the other hand, the engine governor is prevented from 
acting so quickly as regards variations in the load on the 
machine. In the majority of modern plante, such couplings 
are entirely unnecessary.—F. T. C. 


———————M— 


COMPANIES’ MEETINGS AND REPORTS. 


BRUSH ELECTRICAL ENGINEERING. 


The annual meeting of the shareholders was held on Friday last 
at Winchester House. 

Mr. J. B. Braithwaite, jun., who presided, in moving the 
adoption of the report and accounte, expreesed the opinion that 
the result would be regarded by the shareholders as satisfactory 
in face of two great difficulties with which they would have to 
contend: the firet, the high price of raw materials, iron, steel, 
copper, and, indeed, all raw material which they had to use; and, 
in the second place, the enhanced cost of coal. He was glad to 
say that their new worke at Loughborough were now virtually 
complete, and they anticipated that they would reap very con- 
siderable advantages from the expenditure they had incurred— 
indeed, he might say they were already beginning to reap some of 
that benefit. They were now in the position of turning out cars of 
British manufacture throughout, comprising every part of the 
car, instead of obtaining, as heretofore, a considerable proportion 
from foreign manufacturers. It would be within the recollec- 
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more favourable results. Under the menb with the British 
Electric Traction Company Mr. C. Shirreff B. Hilton and Lord 
Vaux of Harrowden, nominees of that company, were elected as 
directors, but in consequence of an informality that appointment 
had become void, and the names would be pro for the 
approval of the shareholders for re-election that day. 

Mr. C. E. Hodgkin seconded the motion, which was agreed to, 
and the dividends as recommended were declared. A resolution 
approving the election of the directors referred to above was also 
adopted, and the retiring directors were re-elected. 

Ап extraordinary general meeting was afterwards held for the 
purpose of altering certain of the articles of association. The 
necessary reeolutions were approved. 


LONDON AND BRUSH PROVINCIAL 
ELECTRIC LIGHTING. 


The ordinary meeting of the proprietors of this Company was 
held on Thursday week at Winchester House, Lord Rathmore 
presiding. 

In moving the adoption of the report, the Chairman said it 
was а great satisfaction to his colleagues and himself to find that 
the Company had now reached the stage to which they had looked 
forward to through some years of difficulty and disappointment, 
and were able to recommend the payment of a dividend which 
was to a large extent provided out of the earnings of the two 
London statione. Last year the directors were able to recommend 
& dividend from the profite realised by the sale of one of the Com- 
pany's subsidiary undertakings, bub on the present occasion they 
were able to recommend a dividend av the same rate without 
anything in that way, which he thought must be regarded as a 
highly satisfactory matter. Having referred to the subsidiary 
companies, the chairman said with regard to London the increase 
which had taken place at their two stations fully came up to what 
the Board had anticipated this time last year, and it gave them 
very great encouragement with regard to the profite which they 
might reap from those districte in the future. The metropolitan 
stations had always been and must be the backbone of their buei- 
ness, and it was to them that they must look for permanent and, 
he hoped, increased reward. 

The report, having been seconded, was adopted, and a further 
dividend ab the rate of 4 per cent. per annum approved. 


COUNTY OF 


NATIONAL ELECTRIC WIRING. 


The ordinary meeting of the shareholders of this Company wa 
held ab the Westminster Palace Hotel on Monday, Mr. R. S. 
Bain, C.A., presiding. 

The Chairman congratulated the shareholders on a compara- 
tively sucoessful year's working. If the increase in their business 
was slow he thought he might say it was sure, and the report 
showed that the business was steadily increasing. He had a list 
containing the names of over & hundred important installations 
which been carried out, and he was g to say carried out 
with every satisfaction, and the prospect of the continuance of 
that class of work during the present year was very hopeful. The 
free wiring portion of their business had not increased in the 
same ratio as their contract portion, but that was for the reason 
that the policy of the directors was to sink the capital only in 
remunerative installations which were well secured. During the 
pe they had entered into free wiring contracts and opened 

ranches at Swansea, Poplar, and Coatbridge, all of which 
promised to be profitable undertakings both as regarded free 
wiring and contract work. Having referred to the various items 
in the balance-sheet, he said the figures showed the progress they 
were making; but ib was not only the amount of business they 
were doing which was satisfactory, but what was of far greater 
importance was the efficient manner in which they were carryin 
on their work, and which was causing them to be entrusted wit 
some of the most important work in the country, including 
valuable Government contracte. 

The report was then adopted, and the dividend recommended 


FOLKESTONE ELECTRIC SUPPLY. 


The annual meeting of this Company was held at the Company’s 
works, near Shorncliffe Station, on Saturday, the chairman (Mr. 
George Spurgen, J.P.) presiding. The report showed that the 
Company continues to make satisfactory progress. Whereas up 
to Dec. 31, 1899, the Company were supplying the equivalent of 
17,834 8-c.p. lamps, on Dec. 31, 1900, the equivalent of 24,190 
8.с.р. lamps were being supplied. There was a profit on the 
revenue account of £2,930. 5s, 2d., which, with £149. 3s. 1d. from 
last year's accounts, and after allowing for interest on debenture 
stock and bank charges on temporary overdraft, showed a net 
balanoe for distribution of £2,345. 28. 4d. Out of this the directors 
recommended payment of a dividend of 4 per cent., requiring 
£2,000, the balance of £345. 2а. 4d. to be carried forward to next 
year's account. 

The Chairman, in moving the adoption of the report, said 
although the accounts did not show so large a balance as they 
could wish, this would have undoubtedly been much larger but 
for the abnormal price of coal during the year. When the Com- 
pany was started they had no idea that the light would be taken 
up 80 freely as it had been. They started on what they thought 
prudent lines, and put in what was believed to be sufficient 
machinery for a certain number of years. But the increase had 
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been very rapid, and they had extended their works greatly this 
year ab considerable expense. Їп consequence they had only £149 
carried forward, and that, of course, reduced the amount for 
ordinary dividend. Their coal bill was £600 more than last year, 
So far as the prospects of the Company were concerned, at the 
end of the year they had an equivalente of 24,190 8-c.p. lamps 
installed, and he was happy to вау that for the three months up 
do date they had installed 2,118 more lamps, making a total of 
over 26 000, and they had applications in hand for 128 more. No 
house of any pretensions was now built without it was wired for 
the electric light. A new estate, called the West Cliff Estate, 
was being laid out off the Shorncliffe-road, and they had had a 
roposition to lay down mains there. They were extending their 
buildings, and had a large amount of machinery on order. They 
were aleo putting down a condensing plant, by which they hoped 
to save something like 25 per cent. on their coal bill. 
“лыш having been seconded, the reporb was unanimouely 
opted. 

In acknowledging a vote of thanks, the Chatrman mentioned 
that the Company were adopting penny-in-the-elob meters, and 
were making teste of them ab present. They could supply through 
these meters 54 hours light for an 8-c.p. lamp for 1d. If the meters 
proved а succees, there would be hardly a house in Folkestone 
which would not have them. 


WINCHESTER ELECTRIC LIGHT. 


The annual meeting of this Company was held at the offices, 
St. Peter’s-etreet, Winchester, on Tuesday last week, Mr. T. F. 
Kirby, presiding. Mr. H. N. Warburton, engineer and secretary, 
was in attendance. The report stated that the directors were 
well satisfied with the progress which the Company had made 
during the year, An equivalent of over 5,000 8-c.p. lamps had 
been added during the year, making the total connection at the 
end of the year 15,126 lamps. Applications for a further 2,500 
lampe had already been received this year. Including the balance 
brought forward from last year’s account of £121. 5s. 8d., the 
account showed a net profit of £1,609. ls. 7d. After payment of 
debenture interest, £933. 178. 9d., and writing off the whole of the 
preliminary expenses, amounting to £197. 17s. 4d., there remained 
а balance of £477. бв. 6d., available for dividend on the ordinary 
shares. The directors recommended that a dividend be declared 
at the rate of 3 per cent. per annum on bhe ordinary shares, which 
would absorb £333, 16s., leaving a balance of £143. 10a. 6d. to be 
carried to the next account. The system of free wiring, to which 
reference was made in the last report of the directors, proved 
a success, especially since the introduction of the shilling-in-the- 
slob meter. 

In moving the adoption of the report the Chairman pointed out 
that they had sold more than twice as much electricity than the 
previous [е That, he thought, was а very satisfactory result, 
a result that showed that with the fall in the price for coal, which 
they expected during the year and which had already begun to 
take place, they would be able to do very much better than they 
had ever done before. Referring to the system of free wiring, 
which the Company had introduced, he said that people were now 
able to have the wires put into their houses without any additional 
expense to themselves by paying a small annual rent for them. Ib 
answered the purpose of the Company very well; they got the 
interest on their money, and they got a much larger output of 
current, The directors had some doubt ab first ав to whether the 
system would be received favourably in Winchester, but he 
thought those doubts had now been removed, and everyone was 
well satisfied with the way in which it had been taken up. 

General Montgomery, in seconding the adoption of the report, 
pointed oub that by adding 50 per cent. to the number of their 
lamps during the year, they added 100 per cent. bo their takings. 

The report was unanimously adopted, and the dividends recom- 
mended were declared. Captain Clayton-Mitchell having been 
re-elected chairman, the proceedings shortly afterwards closed, 


LIVERPOOL DISTRICT LIGHTING. 


The annual meeting of the shareholders of this Company was 
held at the offices, Hackin's Hey, Liverpool, on Wednesday week. 

Colonel Arthur Holme presided, and in moving the adoption of 
the report congratulated the shareholders upon the improved stabe 
of the Company's business, and upon having got rid of an unre- 
munerative portion of the undertaking. They had now 7,122 lighte 
at Waterloo, compared with 6,234 in 1900, and 4,943 in 1899, 
so that they would see the Waterloo and Crosby district was 
increasing by leaps and bounds. He might вау that they had 
received £10,000 on account of the sale of the Gateacre property, 
and the balance would be paid on June 1, together with interest 
at the rate of 5 per cent. They had £4,000 to their credit in 
the bank, and altogether their property was a valuable one, and 
increasing in value. Nearly every new house in the district was 
being wired for the use of electric light, and he thought they 
might be satisfied to think that if they gob no dividend this year 
ib would nob be long deferred. 

Mr. R. Attwood Beaver seconded. 

In reply to a question, the Chairman said they were a lighting 
company and not а tramway company. and if they had undertaken 
the work of running the tramways they would have had to con- 
struct the lines, At all events, no one else, not the Liverpool 
Corporation. the Liverpool Overhead Railway Company, nor the 
Lancashire Power Company had any power to light a single lamp 
in their district, They were absolutely safe in this respect. 

The report and accounte were then adopted. 
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GATESHEAD AND DISTRICT TRAMWAYS. 


Ab the annual meeting of this Company, held on Friday last 
ab the offices, West-street, Gateshead, the Chairman (Mr. C. R. 
Greene) said the loss on the year's working had been caused by 
the transition stage of the Соору from steam to electrical power. 
At the same time, if it had not for the extra cosb for fuel to 
the amount of £580, there would have been a profit. The elec- 
trical equipment was now well in hand, and at the next annual 
meeting the directors ho to have а very different balance-sheet 
to lay before the shareholders. 

Mr, W. J. Greear seconded the report, which was adopted. 

Mr. C. R. Greene, retiring director, having been re-elected, 
Мг. L. A. Atherley-Jones, K.C., M.P., and Mr. E. A. Paris were 
elected directors of the Company. 


CITY OF BIRMINGHAM TRAMWAYS. 


The directore' reporb for the year ended Dec. 31, 1900, states 
that the profit for the year amounts to £69,654. 8s. 5d. (an 
increase of £986. 3s. 8d. over last year), to which has to be added 
£2,083. бв, 8d., set aside out of last years profit to meet the divi- 
dend accrued on the preference shares from Oct. 15 to Dec. 31, 
1899 (payable on April 15, 1900), making а total sum of £71,737. 
15a, ld. A disposable balanoe of £46,956. 13s, Id., after making 
the necessary paymente, remains, Your direcbors recommend that 
this balance be appropriated as follows: (1) to carry forward to 
nexb year's account the sum of £2,083. 6s, 8d. бо meet the dividend 
on the 5 per cent. preference shares accrued at Dec. 31 last, 
payable on April 15, 1901; (2) the payment of a dividend 
ab the rate of 65 cent. per annum, together with a 
bonus of 5 per oent. (making 10 per cent. for the year), amount- 

to £6,314. 2s. on the ordinary shares for the six months 
ended Dec. 31 last; (3) that the balance of £38,559. бв. 3d. be 
carried forward to the reserve fund (thereby increasing that fund 
to £145,087. 14s. 7d.) to provide for depreciation of assete, redemp- 
tion of debentures, and for general pu . All the Company's 
property has been thoroughly well maintained during the year out 
of revenue. The extension of the Stratford- tramway to 
Greed Mill Bridge (College-road) has been completed, and was 
рл for c on June 1, 1900, with satisfactory resulte, 
have been arranged with the Corporation of Birmingham 
and the King’s Norton and Northfield Urban District Council for 
the equipment of the Bristol-road line on the overhead or trolley 
tem. The work of reconstruction, which was commenced on 
1 last, is rapidly approaching completion, and the line is 
to be opened for traffic by the new system in the course 
of а few weeks, А Bill, which has received the approval of the 
shareholders, is being promoted in the present session of Parlia- 
ment for extending the Bristol-road line through Selly Oak ; for 
constructing short lines within the city, to afford better terminal 
facilities for the electric cars; for constructing a tramway from 
the existing line ab Small Heath to Hay Mills, and to connect up 
the tramways to Yardley, authorised by the City of Birmingham 
Tramways Act, 1897; and for other purposes. The foregoing 
items have involved an addition to the capital outlay of £24,646. 
14s. 114., and your directors are sanguine that this expenditure 
will eventually prove an asset of great value to the Company. 
In pursuance of the trust deed, the first instalment of £10,000 
towards the extinction of the debenture debt has been paid 
over to the trustees for the debenture holders. Your directors 
submit with much satisfaction the following comparative stabe- 
ment of gers, earnings, and profite, which, notwithstendin 
the prejudicial effect of the enormous advance in prices of fuel, 
forage, and materials, show an increased profit over previous years : 


Passengers. Gross earnings. Neb earnings. 
1896 ье aan ьш оо 31,114,403 (I SEX EI E) es £172,071 INSEL EL $ 5 
1897 .. 34,181,661 ...—..... 189,190 — 54,752 
1898 . 30,386,774 ...—.... 202.518 .. 59,896 
1899 . 40,237,298 ...... .. 220,817 .-.-.... 68,668 
1900 «e е оо „е Oa 44,594,458 9 9€ 6 99 060 9-04 229,292 eap е по ра 9-00 69 654 

Increase over lasb year 

Тоба! © та oan ьш oan 4,857,160 oan 0 06 о ен вез 8,475 оо о ае вышы ваше 986 
Per cent. ..... 1083 ........ 3:84 —.—— 1°44 


The retiring directors in accordance with the articles of association 
are Messrs. Granville C. Cunningham and John K. L. Ross, and 
these gentlemen, being eligible, offer themselves for re-elestion. 
Messrs. Howard Smith, Slocombe, and Co., the auditors of the 
Company, retire, and are eligible for re-election. 


BABCOCK AND WILCOX, LIMITED. 


The directors, in their first annual report since reconstruc- 
tion, state that the net profit during the year, after deducting 
depreciation on plant, etc., amounte to £155,764. Зв. 4d., which, 
after deducting the interim dividends to June 30, 1900, at 
the rate of 6 per cent. per annum on the 100,000 preference sbares, 
and 1s. per share on the 440,000 ordinary shares, issued in exchange 
for holdings in the old company, amounting to £25,000, leaves a 
balance of £130,764. 3a. 4d., from which the directors recommend 
that the following dividends be paid for the half-year ending 
Deo. 31, 1900—viz., 6 per cent. per annum on the preference 
shares (from which income tax is to be deducted), £3,000 ; 15 per 
cent. per annum on the ordinary shares (free of income tax), 
£39,750 ; and placing to a dividend equalisation fund, £30,000 ; 
leaving a balance of £58,014. 38. 4d.; of which the proportion of 
profit accrued from Jan, 1 to April 80, 1900 (the latter Бада the 


date of registration of the Company after reconstruction) has to be 
applied in reduction of property account, £42 335. 5s. 6d.; leaviug 
to be carried forward, £15,678. 178. 10d. In addition to the above, 
a premium of 104. per share on the 90,000 ordinary shares issued 
has been received, amounting to £45,000, whicb it is proposed to 
carry to a reserve fund. The reconstruction of the Company 
sanctioned by the shareholders has been completed, and all the 
new shares allotted. It was found necessary, owing to the expan- 
sion of the business, to obtain larger office premises, and conse- 
quently the head office was removed to Oriel House, Farringdon- 
atreet, in the course of last year. The directors have also extended 
the worke to provide particularly for extension of business in the 
Company's patent water-tube boilers for marine purposes; these 
extensions are now precios complete. The directors retiring 
ab this general meeting are Sir William Arrol and Mr. William 
James P. Moore, who, being eligible, offer themselves for 
re-election. 


OLDHAM, ASHTON, AND HYDE ELECTRIC TRAMWAY. 


The report for the year ended Deo. 31, 1900, states that the total 
revenue for the year amounts to £23,156. 3s. 7d., and the expendi- 
ture (including £1,479. 16s. 4d. for debenture interest) to £18,190. 
48. 6d., leaving a net profit of £4,959, 198. Id., which, added to 
the amount of £617. 12s. 7d. brought forward from the previous 
account, makes an available balance of £5,577. lls. 8d., which 
the directors propose should be applied as follows : amount to be 
placed to depreciation fund, £1,000 ; dividend of 5 per cent. per 
annum on the cumulative preference shares for the year, £2,000; 
dividend on the ordinary shares of 7 per cent. per annum for the 
six months ended Dec. 31, 1900, making, with the interim 
dividend paid on Aug. 15 last, 6 per cenb. for the year, £2,400; 
balance to be carried forward to next account, £177. lls. 8d. 
The net profit for the year would have been larger but for the 
unfortunate strike of motormen and conductors, which seriously 
affected the traffic receipte during a period of six weeks, and 
resulted in an additional expenditure by the Company of £1,482. 
12a, 4d., which has been charged against the revenne for the year. 
The total capital expenditure amounts to £127,681. Os. 2d. The 
subscribed capital in shares and debentures amounte to £120,000. 
The directors recommend that poroi be taken to increase the 
nominal capital by the creation of 1,000 ordinary shares and 1,000 
preference shares of £10 each. The appeal by the Company 

ainst the judgment in the action instituted by the Hyde 

rporation to prevent the Company using the feeder cables which 
have been laid under the footpath was dismissed. and negotiations 
are pending between the Company and the Hyde Corporation 
and between the Company and the contractors in regard to the 
matter. The Company’s application to the Light Railway Com- 
missioners for an order for extensions of the lines was refused by 
reason of opposition on the part of the local authorities, who are 
now promoting tramways and light railways in the district, The 
directors are opposing these promobions by the locat authorities 
80 far as they are able to do. "The directors propose to take the 
opportunity of the general meeting to ask the shareholders to 
alter the articles of association in accordance with the require- 
mente of the Companies’ Act, 1900. Mr. A. К. Monks has 
resigned his seab on the Board, and Mr. J. Vincent Kitchener has 
been appointed to fill the vacancy. "The directors who retire by 
rotation are Alderman Robert Whittaker, J.P., and Mr. L. A. 
Atherley Jones, K.C., M.P., and they offer themselves for re-eloc- 
tion. Messrs. Edwin Guthrie and Co., the auditors, retire, and 
they offer themselves for re-election. 


DOVER ELECTRICITY SUPPLY. 


The following repon was presented ab the seventh annual 
eneral meeting of shareholders of the Dover Electricity Supply 
om ; bed, held at the offices, Park-street, Dover, on 
April 3: The resulte obtained in the year under consideration 
must be ed as satisfactory, having regard to the excep: 
tionally high price of fuel and other materials. The directors 
considered that in spite of the increase in cosb of uction, the 
besb interests of the shareholders would be served by making no 
bna supr td increase in the price of current. During the year 
арр cations have been received for an equivalent of 3,002 lampe, 
owing a steadily increasing rate of expansion. The output to 
private consumers shows an increase in 1900 of 30 per cent. over 
that of 1899 ; and this rate of progress is fully maintained in the 
present year to date. The directors have also to report with 
satisfaction the growing use of electric energy for motive power 
purposes. Electric motors are in use in the town for a variety of 
purposes, and others are being installed. As will be seen from 
the accounts, a considerable capital expenditure has been necessi- 
tated during the past T by extension of mains and the 
installation of a large direct-current веб for power purposes. 
Uuder the terms of an agreement entered into with the Admiralty 
Harbour contractors, а large amount of energy will be required 
for their purposes during the present and the next few years, 
Further capital in 5 per cent. preference shares was created 
during the pasb year, and а small amount thereof issued as 
required, at a good premium. The steady gromt of the 
Company's businees will probably render it desirable to issue the 
balance of these shares during the current year. The directors 
of the Company have been approached by the Dover Corporation 
with а view to the transfer of the andertekin g by the Corporatiou 
but in view of the prospects of the Company as indicated by the 
ress hitherto made, your directors do not advise а sale to be 
made, The gross profits of the year amount to £2,986, 108, Gd 
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After P debenture and other interesb the directors propose 
to include an amount brought forward from 1899 and recom- 
mended in ‘theif last report to be applied to suspense account. 
The net: t account ‘phen show a balance of £1,759. lle. 4d. 
out of which the directors recommend the рше, of а dividen 
of 34 per cent. on the pinus drin ' The retiring director is 
Sir William Crundall, who, being eligible, offers himself for 
re-election. The auditor, Mr. К. Н. Marsh, chartered accountant, 
also retires, bub is eligible for re-election. 


WOOLWICH DISTRICT ELECTRIC LIGHT. 


Directors: J. A. Findlay (chairman); J. C. Wigham; F. E. 
Gripper. Secretary: W. E. Nicoll. 
Report of the directors (with abstract of accounts) for the year 
Mte proce oF aha Cons d h has bee 
e вв of the Company during the year n very 
ratifying tbe increase in lamp connections having risen from 
9,610 to 19,425, and the sale of current having increased from 
£3,372 in 1899 to £6,109 in 1900. The result of the trading for the 
re. including £68, 10s. 3d. brought forward from last account, 
22, 788. 156.,- which, after payment of debentures and loan 
interest, amounting to £762. 6s. 3d., leaves a profit to be dealo 
with of £2,026, 8a. 9d. The directors recommend that a dividend 
be paid аб the rate of ‘5 per cent., absorbing £1,022, that £600 be 
placed to the renewal fund, and that the balance be carried forward 
to next account. During the year the works have been largely 
extended, a lease having been obtained of additional ground 
adjoining the works. A new 250-kw. dynamo set has been 
added, and additions to the boiler power, whilst the mains 
have been considerably extended. Further capital being required 
to meet the continued increase in the companys business, a 
resolution will be submitted that the capital of the Company be 
increased to £50,000 by the issue of £25,000 shares of £1- each, 
which will be offered pro rata to the shareholders, Of the 


directors, Mr. J. C. Wigham retires by rotation, and being 
eligible, offers himself for re-election. | 
REVENUE ACCOUNT. 
Dr. Generation of Electricity. £ s d. 
COM Lacie aaro See аллына раны Uer den £1,944 1 10 
Oil, waste, water, ede 104 16 8 
6 oe cen ТИЕ 5 140 18 4 : 
Wages .................. —— — Š 326 3 5 
Repairs— Building 12 0 4 
PIA sis uia A es... 147 13 8 
Accumulators ................................ 46 1 7 
| 2,091 15 10 
Distribution. 
Өа]аг1ев........................ eee „ [E oo 19 5 | 0 
„„ eerte deam axe n за 011 
Repeirs—Mains, ессе. oue o œ o œs o ao s we o ое o — 10 18 10 
Meters, eto. . . e ere EE 1 8 1 
1 А 31 13 0 
anagement. 
сени ASIE beds: 20013 8 
tation printing ............ . ... 32 0 6 
General chargen FFC 47 4 5 
Аойіог............. —— ——À 12 00. 
Directors’ Їөөв................................. 72 10 0 
364 8 7 
Rent, rates, and taxes ....................................... 451 19 65 
Law expenses ................................................... 811 9 
Insurances . c 39 7 0 
Balance to neb revenue acoount ... . - 2,720 4 9 
£5 637 19 9 
Cr. £ в. d. 
Sale of спттеп®.................................................. 6,109 9 6 
Rental of meters, etc....... emea . Š 102 1 6 
M C LE. ' 621111 0 
Less rebates and discounts, eto. . . - 627 12 6 
| 5,583 18 6 
Rental of motors, wiring, etc.. . e: жш, 313 4 
Profits on installing, repairs, ебс........ . 49 12 6 
Transfer feos, eto... ........................................ 8 0 15 6 
| £5,637 19 9 
GENERAL BaLANCcE-SHEET. 
Dr. Liabilities. £ s.d. 
Mp соо shares ab £l .............................. 25000 0 0 
ntures .................... o . 10,000 0 0 
Sundry creditors on open accounts .................... 14,108 5 2 
Net revenue account (balance) ......................... 2,020 8 9 
Renewal fund account (balanoe)..... .... . 100 0 0 
£51,234 13 11 
Cr. Assets. £ в. d. 
Capital account—amount expended ....... ewm. 47817 1 1 
Stores on hand: coal, £213. 158; oil, waste, etc., 
£50. 15s. Id.; wiring, £178. За. 10d. .............—.... 449 13 11 
Sundry debtors for current ................ ——— 2757 3 0 
k in FCC 8 125 0 0 
Cash ab bankers, ө&о............................ ——Q 92 15 11 
, £51,234 13 11 
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APPOINTMENTS VACANT. 


Assistant Engineer, British Electric Traction Company, 
Limited. Details in our advertisement columns. | 
" Engineer-in. „Belfast Corporation Electricity Depart- 
ment, £2. bs, per week, April 9. Details in our advertisement 
columns. 

Clork and Canvasser, restr agg Borough Electricity Depart- 
ment, £140 per annum, April 15. Details in our advertisement 
columns, | 

Agent and Traveller, for Ireland and Scotland, by a firm of 
switchboard and accessory manufacturers. Details in our adver- 
tisement columns. 

Mains Superintendent, South Shields Borough, take charge of 
all outside work, £130 per annum, April 10, Details in our 
advertisement columns. 


p  V— o 
CONTRACTS FOR ELECTRICAL SUPPLIES. 


| CONTRACTS OPEN. 


Burnley.— Tenders are invited for accumulators, boilers, and 
economisers by April 9. 

Piatra Neamtz (Roumania).—The Municipality invite tenders 
for Hp electric lighting of the town for 30 years. Tenders by 
April 25, 

Tavistock (Devon). —The Urban District Council invite tenders 
for lighting the town from one to three years. Tenders by 
April 15. Details in our advertisement columns. | 

Kirkoaldy.—The Corporation invite tenders for engines and 
dynamos, storage battery, and overhead travelling crane. Tenders 
by April 15. Details in our advertisement columns. | 

Salford.—The Corporation invite tenders for wiring for motors, 
dynamo leads, engine-room and switchboard connections, etc. 
Tenders by April 9. Details in our advertisement columns. | 

Hornsey.—The Urban District Council invite tenders for the 
supply and erection of various plant for electricity works. Full 
details in our advertisement columns, Tenders by April 11. 

Halifax.—The Electricity Committee invite tenders for the 
supply of steel steam-piping. Particulars can be had from Mr. 
Н. F. Street, borough electrical engineer. Tenders by April 11. | 

Motherwell.—The Electric Light Committee invite tenders for 
steam dynamo and switches, and steam, feed, and exhaust pipes, 
etc, Tenders by April 29, Details in our advertisement columns. 

Colwyn Bay.— The Urban District Council invite tenders for a 
water-tube boiler, feed pump, injector, steam, exhaust, and feed 
pipes, etc. Tenders by April 13. Details in our advertisement 
columns. | 

Zagazig (Egypt).—The Local Commission invite tenders for the 
electric lighting of the town. Specifications, etc., may be ob | 
from the Public Works Department, Cairo, where tenders may be 
addressed until April 15. | 

Dublin. —The Lighting Committee invite tenders for condensing 
plant, pipework, feed pumpe, superheaters, mechanical coaling 
apparatus, overhead crane, and workshop equipment. Tenders 
by April 22. Details in our advertisement columns, bu 

Poole.—The Town Council invite tenders for connecting the 
Parkatone section of the borough fire brigade with electric calls. 
Specification, ebc., may be seen ab the office of Mr. John Elford, 
borough surveyor, King-street, "Tenders by April 16. 

.Edinburgh.— The Corporation invite tenders for arc lamp 
carbons, cast-iron pipes, pavement and road box frames, and 
covers, etc., for their electricity supply stations for the year from 
May 15. Tenders by April 20. Details in our advertisement 
columns. | 

Burythorpe (York). Tenders are invited for fixing complete, 
electric bells and telephone at Burythorpe House. Persons to 
inspect and take their own quantities up bo 6th inst. Par- 
biculars may be obtained from Mr. Harry Stevens, builder, 


‘| Burythorpe, York. 


Portsmouth.—The Corporation invite tenders for the supply 
and erection of additional Lancashire boilers, feed pumps. 
mechanical stokers, economiser, steam, feed, and other pipes, 
chequer plating, and sundry ironwork. Tenders by April 16. 
Details in our advertisement columns. 

Metropolitan Asylums Board.—The Board invite tenders for 
the supply and erection of & complete electrical generating plant 
and a complete boiler plant for heating a5 the asylum now in 
course of construction at Tooting Bec, S.W. Tenders by 
April 24. Details in our advertisement columns. 


Farnworth (Lanos.). The Urban District Council invite tenders 
for taking up and removing existing pavement, excavabion, con- 
creting, and paving (labour) in connection with the laying of about 
four miles of tramway, single track. Particulars may be obtained 
from the engineer, Mr. W. J. Lomax, A. M. I. C. E., 11, Fold-street, . 
Bolton. "Tenders by April 8. ^ 

Middlesbrough. —The Electric Lighting Committee invite 
tenders for boiler-house plant—one 30ft. by 8ft. біп. Lancashire: 
boiler and accessories ; engine-house planb—one 300-kw. high- 
‘speed steam dynamo and асвеввогіез, together with steam, 
exhaust, and feed pipes, ebc.; condensi 


ndensing apparabus—ejeotor 
condenser, with circulating pumps, Tenders by April 30, Details. 
in our advertisement columns. : 
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following tenders were received for the construction of a boiler. 
house ab the electric works: C. Н. Channon and Son, £1.855 
(accepted) ; Collins and Godfrey, EI 870; W. Cresswell, EI. 993. 


Leeds, —The Lighting Committee invite tenders for steam, feed- 
water, exhaust, overflow, blow-off and other pipes, valves, hot. 
wells, feed-water pumps, economiser, өбс., in connection with 
engines of 4,000 i.h.p. Specifications, etc., may be obtained from 
Mr. Н. Dickinson, manager of the department, Whitehall-road, 
Leeds. "Tenders by April 15. 

Bulgaria.—A concession has recently been obtained for an 
elecbric lighting installation in & town in Bulgaria. According 
to the Bulletin Commercial, firms desiring to acquire same totally 
or partially, or those who desire to supply materials, etc., may be 

in communication with the successful ә Кашы through 
the Musée Commercial, rue des Augustin, Brussels, 

Palencia (Spain). —Tenders are invited for the installation and 
working of а telephone system for nob more than 20 years ; 10 per. 
cent. of the annual receipte will have to be paid to the Govern- 
ment, Tenders may by стое ра 5 Fonn ane 

Department April 21. Such particu as have 
been received may be examined on personal application at the 
Department of the Foreign Office any day between 

11 a.m, and 5 p.m. 

Battersea.—The Borough Council invite tenders for the carry- 
ing oub of work in connection with the supply of water for 
condensing purposes to their central electric generating station, 
Lombard-road, adjacent to the River Thames, as follows : electric 
pumps, pipework, etc., for condensing water ; river work, pipes, 
and pits for condensing water supply. Specifications, etc., may 
be obteined on * to the Town Clerk, Municipal Buildings, 
Lavender-hill, 8. Tenders by April 30. 


RESULTS OF TENDERS: 


Woolwich.—The Electricity Committee have accepted the 
25 408 of Olive and Sons for the supply of arc lampe and poste, at 


Lianrwst.—The Harb Accumulator Company, Limited, have 
secured the contract for the supply of a storage battery required 
for the electric lighting of Llanrwet, Wales. 

Dundee. —The Tramway Committee will recommend the accept- 
ance of the tender of the Lorain Steel Company for the rails 
required to complebe the tramway system, at £9,607. 14s. 

Сата —Tho Town Council have accepted the following tenders: 
Clark and Co.. for the ereotion of the chimney shaft аб the power 
station, £1,563 ; and the Maxim Company, steam-pipes, £6,858. . 

Coventry.—The Ciby Council have accepted the tender of the 
National Electric Wiring Company, Limited, for the installation 
2 9 че light ab the extensions of the city hospital at 

Derby.—Tho Electricity Committee have acoepted the following 
tenders: E. Green and Son, fuel economiser, £575 ; Babcock and 
Wilcox, boiler and purifier, £1,030, and steel piping, valves, feed 
pumps, etc., £600. 

Buxton.— The Urban District Council have accepted the follow- 
ing tenders for extension plant ab their electricity works: 

ectric Construction Company, Wolverhampton, 250 kw. steam 
dynamo coupled to Belliss engine, £2,606; Sunderland Forge 
Company, Pallion, Sunderland, 86-kw. balancer coupled to Bellies 
engine, £1,269. 

Leeds.—The City Council have accepted tenders for works 
5 in the construction of a subway for electrio cables in 
Whitehall-road, Northern-street, Wellington-street, and Queen- 
street as follows: Mr. P. Rhodes, excavator, maeon, bricklayer, 
concertor, and carpenter’s work, £9,697; Mr. L. Cooper, smith 
and ironfounder’s work, £2,076. 

Bermondsey.—The Borough Council have received the follow- 
ing tenders for Contract No. 8: 

Section A.— Main switchboard and instruments. 


Brook, Hirst, aod Oo....... а — Á— еы .£1,515 0 0 
Orompton and g ә...) 1.578 0 0 
Williamson and Josep . . 1,575 10 C 
Hayden, Harrison, and (oo t soe 1.718 0 0 
Oowans, Limited.. . e e T ы е 1739 0 0 
Siemens Bros. and Co. Et tt . 1,852 0 0 
Br tish Schuckert Company. —— P — 1,855 0 0 
Nalder Bros. snd Тһошрзоп................—................ 1,904 0 0 
Mechan and Sous (t —— 1978 0 0 
, . TONEN НО Анна - 1,995 0 0 
General Electric Company.......-. Et . q . 2015 0 0 
Thames Ironworks Oompany.......—...—..—..—. . . . . 3.050 0 0 
Walsall Electrical Company . € 2.109 0 0 


Section B.— Battery of accumulators and accersories. 
——Maintevanc— No. 


Name. Amount 3 5 7 of 
years. years. years. cel's. 
Pritchetts and Gold ............... £1,695 £100 £120 £120 281 
D.P. Battery Company. . 1720 — — — 279 
Hut Accumulator Company ... 1,761 88 123 158 281 
Moerquacd Accumulator Company 1,762 90 95 166 284 
Ashmore, B-nsop, Pease aud Co. 1,799 54 90 155 284 
British Pcwer, Traction, and 
Lightirg Company............ . 1,984 100 150 165 280 
Eleetrical Bower Storage Oompany 2,059 140 140 140 282 
Tudor Accumulator Company*... 2.180 95 95 95 280 
Ohloride Accumulator Oompaoy 2463 122 155 156 290 
Sutherland and Marcuson ...... 2,736 75 141 226 276 


* Recommended for acceptance. 
Gheltenham.—The following tenders have been received for the 
completion of the chimney stack ab the electrie works: W, 
Creeswell, £750; C. H. Channon and Son, £725 (accepted) The 


& catapult with the telephone 
on Saturday ab Wesb Ham. 


| Position as eminently satisfactory. 
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Belfast. —The Harbour Commiseioners have accepted the follow- 


ing tenders: Babcock and Wiloox,. Limited, Oriel House; 30, 
Farringdon street, London, E.C., for supply and erection in the 
‘electric light station, Abercorn Basin, 
boiler, combustion chamber, flues, and the necessary connecting 
steam and feed-water mains; W. Coates and Son, Fountain- street, 
for lighting by electricity the harbour office and the harbour work- 
shops, Belfast. 


elfast, of a water-tube 


Bristol.—The Town Council have accepted the following tenders 


with regard to carrying out the extension of the electrical ynder- 
taking: J. and G. Weir, Limi 
Son, and Co., Limited, condensing plant, £3,745 ; Steavenson and 
Co., water storage tank, £195 ; Doulton and Co., Limi | 
softening plant, £1,227. 15a. 10d.; Bumsted and Chandler, induced. 
draught plant, £1.870: Babcock and Wilcox, Limited, boilers, 
economisers, otc., £10,476. 88. | ES 


ted, pumps. £415; W. Н. Allen, 
bed,. water- . 


4 ) 


BUSINESS NOTES.: ` 


LIGHTING AND GENERAL _ 
Eastbourne.—Ib was stated at the lasb meeting of the Town. 


Council that there was a profit of £800 on the electric light last. 
year. | 


Damaging Insulators.—À young man who was caught using 
labors ae targets was fined 108. 


Hemel Hempstead. —The Town Council have decided to request 
the Poetmaster-General to establish a telephone exchange at the. 
Hemel Hempstead post office. 

Newpert.—Under the free wiring system a number of new 
housos in the eastern district being erected as dwellings for 
working-men are to be installed. 

Ealing.—The Electric Lighting Committee have sgreed to 
reduce their charge for current to 6d. per Board of Trade unit, 
owing to the fall in the price of coal. 2 m 

Barnstaple.—The Town Council are consulting Mr. Trentham, 
electrical engineer, who is to survey the district included in the 
provisional order and to supply а report. | | 

Derby.—The charge for motive power in cases where motor con- 
sumers use the maximum quantity of electricity for an average of 
over 50 hours per week has been fixed at 1jd. per unit. 

Pacific Cable.—The first practical step towards the construction 
of the British Pacific cable has been taken. А steamer this week 
started to the West Coast tc select a suitable site for the landing 
of the wire. 

Birmingham,—A quantity of rubber gloves are to be purchased 
for the use of the members of the fire brigade for use in connection 
with the electric trams and electric lighting. Ovher corporations 
are taking similar precautions. | 

Coventry.—Tho Electric Light Committee last week considered 
bhe applications received for the position of manager ab the 
electric light works in succession to Mr, Ram. Candidates were. 


selected to meet the committee. 


Grimsby.—Alderman Dobson, Mr, Alward, and Mr. Jackson, 
with the chairman and vice-chairman, have been appointed to 
consider the laying of the wires to supply the town hall. with 
electric current from the power station. à 

Removals —Mr. J. E. Austin, electric light engineer, has- 
removed to 40, Upper Baker.street, W.; and Messrs. iers 
Patente, Limited, Manchester, are removing to new works at 252, 
Chapel street, Salford, near Salford Station. vt 

Southampton. — Colonel Johnston, Director-General of the 
Ordnance Survey, has received the sanction of the Board of 
Agriculture to the Ordnance Office receiving electrical power from 
the Southampton Corporation on terms agreed to. 

Eastern Extension, Australasia, and China Telegraph Сө. — 
The directors have declared а dividend for the quarter ended 
Dec. 31 of 2s. 6d. per share, together with & bonus of 4s. per: 
share, or 2 per cent., making a total distribution of 7 per cent. 
for 1900. 

Fulham.—The Guardians have adopted in ite entirety Mr, 
Medhurst's scheme for lighting the workhouse by electricity. The 
latest increase in the Council's consumers is equivalent to 211 8-е p. 
lamps. This brings the number up to 170, with a total of 12,342 
8-c. p. lampe. t 

Medomsley.—The trustees of the Allendale Cottages Wesleyan 
Methodist Church last week asked if the Parish Council would put 
the electric light into their church. The Parish Council have no 
power to do this, and have referred the applicants to the Consett 
Iron Company. | 

Hastings.—The figures relating to the progress of the local 
municipal electric light undertaking will shortly be laid before the 
Town Council. In the meantime ib [e gratifying to know thab . 
Mr. L. Andrews, the borough еіеобгі engineer, regards the 


Stockton.—In the estimate for the year March, 1902, 


| ending 
the committee have included amounts for the cost of lighting by. 
electricity and painting aud decorating the town and boroug 


halls, and also а sum of £120 for the heating apparatus and 


electrical fittings at the free library, 
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- Blaekpool.—Alderman J. Brodie (chairman), Alderman J. 
Ward, and Mr. J. Lancaster will represent the Corporation Tram. 
way Committee at the electrical convention at Glasgow in June, 
while Alderman J, Grime and Mr. R. C. Quin, electrical engineer, 
wili be a deputation from the Electric Lighting Committee. 


Sunderland.—At the last meeting of the Tramways Committee, 
the traffic manager announced that the takings for the week 
ending March 20 were £750, and for March 27 £746. He also said 
that 27 of the old tramoars had realised £55. 58. The takings, it 
is stated, are £500 per week more than they were last year for 
the corresponding weeks,  - 

Cable Rates to India. —Tho Government of India have agreed 
to a reduction of the cable charges from India to London to 2s. 6d. 
рете This reduction, amounting to 1s. 6d. per word, bas 

n assisted by the representations of Sir Edward Sassoon, M.P., 
and Mr. Henniker Heaton, М.Р. The change will come into 
effect almost immediately. 


Isle of Dogs.—The Electricity Committee of the Poplar 
Borough Council have decided, subject to the approval of the 
Council, to instal the electric light at the Iele of Dogs. Ib is 
estimated that 100 arc lamps will be required, at an estimated 
cost of £3,277, while the additional charge per annum in excees of 
the cost of gas lighting will be £877. 


Partnership.— We are informed that Messrs. Bergtheil and 
Young, London and Manchester, have, as from Jan. 1, 1901, 
taken Mr. Robert О, Ritchie into partnerin. Mr. Ritchie, who 
has for many years acted as manager of the electrical depart- 
ment of Messrs. Greenwood and Batley, Limited, of Leeds, will 
take charge of the firm's Manchester branch. 


Luton. — Ab a recent special meeting, the Electricity Committee 
considered the tenders sent in for wiring the public buildings for 
. electric light pur ; and the borough engineer was ordered to 
communicate with six firms selected for further particulars in 
regard to their tenders. The committee have received about 40 
tenders in all. The voltage is not to exceed 250. 


Tipton.—The General Purposes Committee reported on Friday 
that the Electric Distribution Company had sent in their terms 
for the supply ef electricity in bulk for lighting par poses, and 
thab the committee had deferred consideration of the matter. 
The company had applied for a lease of tho land adjoining the 
parish offices for the establishment of а branch station. 


Nuneaton.—The town surveyor in his annual report mentions 
that the gross revenue from the electricity works is £686. 158. 6d., 
and the annual interesb and repayment on the £18,000 loan 
(borrowed by the District Council for purchasing and extending 
the works) amount to £1,169. Such figures are unavoidable iu 
the beginning, but they are soon reversed as the consumers 
increase, 

Stafford. —We understand that Messrs. Siemens and Co. have 
complebed the purchase of the land ab The Hough which the 
require for the erection of their extensive new works. The lan 
acquired comprises about 51 acres, and the company are now 
negotiating for the purchase of a further 10j acres, upon which 
стег Propone to erect about 1,000 dwellings for the accommodation 
of their employés, 

Norfolk.—The County Council have granted applications for 
leave to erect telegraph poles on the sides of main rosds as under : 
Euston post office to Rushford post office, junction with the 
rural district road at Worstead to Smallburgh post office; and 


also an application from the National Telephone Company for. 


leave to erecb poles on main road from Coltishall to junction of 
road to Stratton Strawless Hall. 

Union Light and Powor Co.—The Reorganisation Committee 
of this Company have notified to the certificate holders of the first 
mortgege gold bonds and the consolidated gold bonds that the 
National Provincial Bank of England, 112, Bishopsgabe-sbreet, 
E.C., is now pre to deliver to the said holders securities of 
the Utah Light and Power Company in the terms of the reorganisa- 
tion agreement of June 30, 1899. 

Cheltenham.—The Electrical Engineer has recommended the 
Town Council that energy supplied in bulk to the tramway com- 
pany be charged at 1:94. per unib for a minimum quantity of 
200,000 unite per annum, 14. per unit for additional quantities up 
to a total of 300,000 unite per annum, and 3d. per unit for ener 
in exceas of 300,000 units per annum. The salary of Mr. Н. E. 
Soper has been increased by £18 per annum. 


.Southwell, —The Rural District Council intend to support the 
Bill of the Derbyshire and Notts Electric Power Company. The 
Chairman said at the last meeting of the Council that in these 
days of progress they should not put a block in the way of such an 
undertaking. There was no doubt that electrical power could be 

nerated cheaply at the collieries by the use of coal that had 
n turned to waste for years and years on the pit bank. 


Huddersfield. —Major Druitt, R.E., inspected two new tram. 
way lines which have been laid in connection with the Corpora. 
tion's system on Tuesday. The longer section of the two is that 
which connects the Sheepridge suburb with Huddersfield, while 
the other extends from the Market-place by way of Kirkgate to 
Shorehead. The new routes will be served by steam haulage, but 
the lines are bonded in readiness for the future electric equipment. 


Angle-American Telegraph Co.—Ab a meeting of the directors 
of the Anglo-American Telegraph Company, Limited, on the 
29th ul., it was resolved, after placing £6.000 to credit of the 
renewal fand, to declare an interim dividend for the quarter ended 
March 81, 1901, of 15s. per cent. on the ordinary stock and £1. 10s. 
per cent, on the preferred stock, less income бах, payable on May 1 
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F registered on the books of the Company on 
arch 31. 

Imperial Telegraph Committee. —Sir E. Sassoon, M.P., has 
been elected chairman of this committee. The Australian rate 
has been reduced from 4s. 9d. to 3s, 6d. per word, and the South 
African from 5s. to 48. Ab the last meeting the hope was 
expressed that before long the American and Canadian rates 
would be reduced to 6d. It was decided to ask Mr. Chamberlain 
to receive a deputation after Easter in connection with rates to 
West Africa. 

Halifax.—The buildings which have been erected at Salter- 
hebble by the Guardians to meet the imperative need for increased 
hospital accommodation will be оро on Easter Tuesday oy Mr. 
d. W. Tillotson, chairman of the Building Committee. e plans 
were 8 by the architect, Mr. W. Clement Wil А 
F. R. I. B. A., of Halifax. There is a complete electric light and 
power station, placed below the ground level, and electric lifts 
are provided. 

Morsham.—Sanotion has been received to the borrowing of 
£14,006 for purposes of electric lighting. As usual, the Local 
Government Board have deducted £1,500 for free wiring because, 
after consulting with the Board of Trade, they had found there 
was nothing in the order or the Electric Lighting Acte which 
empowered the undertakers to execute any works on the con- 
sumers' premises beyond the terminals. The original application 
was for £15,606. 

Rotherham.—Mr. E. Cross, electrical engineer, in his last 
report states : '' The boilers and generating plant should be ready 
for еши tesbing by Monday, April 15, and the remainder 
of the work should be completed four weeks later. Provided no 
unforeeeen delay occurs, you will be able to suppl electricity bo 
the town ab that time.” e Free Library and echnical Instruc- 
tion Committee recommend the wiring of the institution for 
electric lighting. 

Opening-up Roads.—In the High Courte on Thursday wekk the 
Brentford District Council sued the London United mways 
for opening up Boston-road for the purpose of laying electric 
cables without their sanction, The defendante claimed that the 
latter was nob under 7 of their Act. The Court 
held that the tramway company had a right to open up the road 
without obteining the permission of the Council, and dismissed 
the action, with coste. 


Tracing Oloth.—The Koh-i-Noor tracing cloth, manufactured 
by Messers. L. and C. Hardtmuth, is, we hear, giving ample 
satisfaction among those architecte, draughtemen, and others who 
have adopted it in their offices, From a sample of the preparation 
forwarded to us we are convinced of ite high qualities and effi ; 
both as regards strength апа glaze. The fact alone thab the 
Koh-i-Noor tracing cloth is of English manufacture is a strong 
recommendation in ite favour. 


'" Ark” Lamps.—We are informed that Mesers, Johnson and 
Phillips, Old Charlton, have received an order for a considerable 
number of Ark lampe for the lighting of the Boer prisoners’ camps 
ab Ceylon, the essence of the order Being quick delivery, which 
they were able to comply with, as their works ere now turning out: 
lamps at the rate of 100 to 200 per week ; good burning Vnus 
simplicity and durability of construction, combined with a low 
price, having created a demand. 

Underground Telegraph Wires.—The Postmaster-General has 
addressed a letter to the Associated Chambers of Commerce 
appreciating the force of the arguments in favour of unde und 
telegraph wires, but pointing out that the system is costly and 
subject to drawbacks. However, after experience of the line 
between London and Birmingham, the Postmaster feels justified 
in extending the underground system, and will lay a section from 
Preston northwards, where the overhead lines are much exposed 
to storme. 

Cleckheaton.—Colonel Durnford has held an enquiry relative 
bo the application of the District Council for powers to borrow 
£25,000 for purposes of electric lighting and tramways and the 
provision of а refuse destructor, and £120 for the purchase of land 
аб Hartshead Moor for the purpose of a depót. It was shown that 
there was a general desire on the parb of the inhabitante for the 
introduction of the electric light. The scheme includes the supply 
of power for a tramway service in the district, for which ebatutory 
assent has already been secured. 


Manchester Telephones.—It is suggested, according to the 
Manchester Guardian that under the Manchester telephone area 
scheme to be adopted by the several authorities who have taken 
part in conferences on the subject, a joint Board should be formed, 
to consist of representatives appointed annually by the municipal 
and urban district councils within the area. Manchester would 
have 10 members, Salford 5, and the Eccles Council and the 
district councils 3. Suggestions are also made for the provision 
of the capital and the grant of «ayleaves. 


Bournemouth. —Ab last week's meeting of the Harbour Com- 
missioners, the General Purposes Committee reported the receipt 
of a letter from the National Telephone Company, Limited, asking 
ро to lay а telephone cable in the bed of bhe harbour 

tween Sandbanke and Brankeea Island, and on the recommenda- 
tion of the committee the Commissioners decided that permission 
be given subject to the company undertaking to be responsible for 
all damage caused to the cable by vessels dragging their anchors, 
or fishing boate engaged in dredging or fishing. 


Royal Institution.—The ''E.L.B." system was demonstrated 
by the representatives of the Electric Lighting Boards Company 
before the members of the Royal Institution at their meeting on 
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Friday last, when all its latest improvements. includings its flexible 
strips and many accessories, were shown. We are informed that 
the Irish section of the Glasgow Exhibition will be entirely lighted 
on the E. L. B system. The whole of the work is being pro 
vided by the Electric Lighting Boards Company, and is being 
installed by Messrs. Wm. Coates and Son, of Dublin and Belfast. 

New British Incandescent Eleotrio Lamp Co.— Mr. Justice 
Buckley in the Chancery Division on Tuesday, heard a motion in 
re Carroll ». New British Incandescent Electric Lamp Company 
for the appointment of a receiver, plaintiff being the holder of 
debentures for £175. The company had executed a mortgage 
on leasehold premises at Willesden Junction in favour of Meesrs. 
Ely апа Everett which took priority of the debentures. Counsel 
eaid that the affairs of the company had suffered very mach in 
consequence of certain police court proceedings. His Lordship 
granted the applicati n, 

‘Merthyr Tydvil.—At last week's meeting of the Lighting 
Committee а discussion took place on the proposed lighting of the 
town hall and streets by electricity. A sub-committee was 
appointed to deal with the matter, and ib was resolved to write 
to the four local gas companies for tenders for the supply of gas 
for a period of years, and also that the surveyor should report as 
to streets in the town which could be suitably lighted by elec- 
tricity. Mesers. Handcock and Dyke, electric specialists, sent in 
their report on the system proposed to be adopted by the electric 
lighting company at Merthyr Tydvil. , 

Stock Exchange.—The Stock Exchange Committee have 
appointed April 17 as a special settling day for Baker.street and 
Waterloo Railway’s 34,601 ordinary shares of £10 each fully paid 
and £6 paid, within Nos. 1 to 34,601, and 66,000 4 per cent. prefer- 
ence shares of £10 each fully psid and £6 paid, within Nos. 1 to 
66,000. They have also ordered W. T. Henley's Telegraph Works 
Company, Limited, further issue of 5,000 ordinary shares of 
£5 each, fully paid, Nos. 30,001 to 35,000, and 5,000 43 per cent. 
cumulative preference shares of £5 each, fully paid, Nos. 30,001 to 
35,000, to be quoted in the official list. 

Telephoning by the Slot System.—The Liverpool Courier saye 
the street corners in New Haven will soon be adorned by public 
telephone boxes, after the fashion of fire-alarms. Each box will 
ordinarily be locked, but the simple process of dropping a coin 
into & slot will open it. 
the same method as at any public pay station, a directory being 
hung by the side of the instrument. The door of the box will be 
80 arranged thab ib will shut automatically when the receiver is 
hung up after use. It is not explained how it is proposed to pre- 


vent the user from being shut up in the box until the next 


customer comes along. 


Hampetead.—-The Borough Council have decided to apply to 


the London County Council for a loan of £17,229 for the furbher 
Ab last week's 


meeting the Works Committee reported that they had considered 


extension of plant ab the electric lighting station. 


& report from the surveyor on the subject of motor traction and 


vehicles for slopping, dusting, and road-watering purposes, and 


bhey recommend that the Council do purchase two motorcars with 


dust or slop tanks, and also fitted with water-tanks and distri. 
butors, ab a cost of £1,500. Owing to the lateness of the hour at 
which this recommendation was reached, ib was resolved to defer 


ite consideration. 


East Ham.—Last week the surveyor submitted a design and 
estimate (amounting to £231) for the erection of a close brick wall 
in front of the electricity works, with oak gates and small gate for 
the entrance to the offices, which the committee approved, and 
directed the surveyor to proceed with the work forthwith. The 


electrical engineer reported upon the staff that would be required 
ab the electricity works. 


advertisements be inserted in various electrical papers for a fully- 
qualified central-station clerk at an annual salary of £120. Both 
clauses were referred back to the committee. 


Twickenham.—Ab the last meeting of the District Council a 
letter was read from Edmundsons' Electricity Corporation to the 
effect that they had received an offer of ground for the erection of 
their generating station ab Twickenham in Edwin-road. 16 was 


about five acres in extent and as they only needed about one acre 
they suggested that the Council might be desirous of purchasing 
the rest for the purposes of workmen’s dwellings, The Surveyor 
said the Council would have to consider the height of the machinery 
shaft in the new works. The matter of the shaft was referred to 
the Highways Committee, and the question as to the offer of the 
ground to the Housing of the Working Classes Committee. The 
Council approved of the site, 


Rubber Trade Amalgamation.—An extraordinary general 
meeting of the Rubber Tyre Manufacturing Company is to be held 
ehortly to consider a proposal for amalgamation with the Danlop 
Rubber Company, Limited. A resolution will be submitted for 
winding-up the company voluntarily, and authorising the liquidator 
to enter into an agreement with the Dunlop Rubber Company to 
dispose of tne business and assets, the consideration being £120 000 
of 44 per cent. debentures, redeemable at £103 per cent. in 1925. 
Tbe Rubber Tyre Company's shareholders will receive for each £1 
share, either preference or ordinary, £1 of debenture stock of the 
amalgamated company. The assets of the combined companies 
amount to £328,000, and the total profits last year were £55,721. 


Acoidents.—A fatal accident occurred at the South-street, 
Mancheater-equare, station of the Metropolitan Electric Supply 
Company on Tuesday at about 5 p.m. A short length of steam- 
pipe, running between a boiler and a stop-valve, burst, killing a 
stoker and scalding anovher, who with two others, who were less 


A connection can then be obtained by 


The committee recommended that a 
salary of £2. 2s. per week be paid to the shift engineers, and that 


absorbed by 
change of voltage and (2) special inspection of mains under : 


seriously injured, was removed to Middlesex Hospital. Another 
accident, which caused more commotion than its nature warranted, 
also occurred on Tueeday—viz., an explosion at the trans- 
former station of the City of London Electric Lighting Company 
which is partially underneath the disused art bris of St. 
Nicholas Acons, and parbly under the roadway of Nicholas-lane. 
In the chamber there were a very large number of pipes coated 
with indiarubber and cased in wood. These are supposed to have 
become ignited through the fusion of electric wires. 
Presentations.—Mr. W. T. Golledge, A.I.E.E., who has for 
the past 44 years acted as resident electrical engineer at the Royal 
Agricultural Hall (representing Mesers. F. A. Glover and Co., of 
97, Queen Victoria street, E. C.), was presented on Friday last by 
the staff of the firm with a very handsome combination cabinet, 
suitably inscribed, on his relinquishing his appointment to take 
over the management of the electrical department of Messrs. 
Anblet, Harry, and Co., Limited, of 53 and 55, Curtain-road, Е.С. 


Mr. W. 8. Toplis, mains superintendent, who is leaving the 


employ of the South Shields Corporation to take up a more impor- 
tant appointment ab Manchester, was on Saturday last the recipient 
of a handsome black marble timepiece as a mark of esteem and 
respect from the staff, workmen, and contractors connected with 
the Corporation electricity works. Mr. Jeckell, borough electrical 
engineer, in a few appreciative remarks, made the presentation. 

Worthing.—Mr. E. W. Monkhouse (of the firm of Messrs. 
Burstall and Monkhouse, the consulting engineers to the Cor- 
poration) last week delivered a lecture on the electric lighting 
work now being executed in that town. The lecture was illus. 
trated by limelight views. The Mayor (Councillor F. E. Ovenden), 
who presided, said the Council had embarked upon an undertaking 
involving a great capital expenditure in order to place Worthing 
in line with all the prominent and progressive towns, nob only in 
this country, but all over the world, and he believed the result of 
their labours would be to bring a very great deal of profit to the 
ratepayers. The more ple who took tho electric light the 
cheaper electricity could be supplied, and the greater the profit to 
go to the reduction of the general district rate. Mr. E. W. 
Monkhouse mentioned that the price proposed to be charged was 
6d. per unit for lighting and 8d. per unit for any current used for 
driving motors or heating pur Some 111 arc lamps of about 
1,000 c.p. would be used for lighting the principal streete. Along 
the esplanade these columns would be 60 yards apart. Subse- 
quently a hearty vote of thanks was accorded Mr. Monkhouse for 
his lecture. 

Richmond. —The Mayor reported on Thursday week as to 
the meeting of representatives of local authorities affected 
ру the application of the Richmond Electric Light and Power 

mpany for a provisional order to supply places outside the 
borough with electricity, and also as to the withdrawal of the 
application in consequence of bhe decision of the Board of Trade. 

e said he had learnt that the company were proposing to suppl 
electric lighting from the Richmond works to the Heston an 
Isleworth District Council without the knowledge or consent of 
the Corporation. The works of the company were none too large 
to adequately supply Richmond with electric light, but if the 
company were allowed to go out of the borough matters would be 
very complicated 20 years hence, when the Council could exercise 
their right of purchase. He moved that the company be asked to 
state before the next meeting of the Council whether the reports 
in the local Press that they were about to make arrangemente 
with the Heaton and Isleworth District Council were substantially 
tsue, and also whether ib was their intention to use any part of 
the Richmond works in supplying electric current to outeide dis- 
tricte. The motion was carried. 

London Gazette. —The last day for receiving proofs in the estate 
of the Electric Exploitation Compeny, Limited. 37. Walbrook, 
London, is April 22. Mr. G. В. Barnee senior official receiver and 
liquidator, 33, Carey-street, Lincoln’s-inn, W.C., is trustee, —The 
following estates have been released from trueteeship: A. R. 
Earle, 1, Theatre street, Norwich, and H. L. Howard, trading as 
Thompson Howard and Co., 16 Stonegate, York.—Ab an 
extraordinary general meeting of the Bute Electrical Manufac- 
turing po fe on March 25, Mr. R. Leyshon, 12, Mount Stuart- 
equare, Cardiff, incorporated accountant was appointed liquidator, 
A receiving order has been made out re G. I. Lloyd, trading as 
G. I. Lloyd and Co., Castle Mill street, Bristol, on creditors’ 
petition. The firsb meeting in the estate of the above will be held 
on April 12 at 12.30 p m., at offices of official receiver, Baldwin- 
street, Bristol, and the public examination on April 19, ab 12 noon, | 
аб Guildhall, Bristol.—A second and final dividend of ls. 64d. 
per pound has been declared in the estate of E. J. Paterson and 

. F. Cooper (trading as Paterson and Cooper), European Works, 
Pownall-road, Dalston, London, payable April 17 or on any subse- 
quent Wednesday, between 11 and 2, at Crosby. square. London. — 
A fireb and final dividend of 2s. Ipod. has been declared in the 
estate of L. Francis, 13, Corporation road, Southwold, Susser, 
payable from April {4 ab official receiver’s office, 8, King street, 
Norwich. 

Brighton.—The accounts of the Corporation electricity works 
for the year ended Deo. 31, 1900, will be found in another column. 
From this it will be seen that the fuel question has played а 
prominent part; in fact, the rise in the price of coal accounte 
for an increase in the coal bill of £1,500. The whole of Mr, 
Wright's salary as consulting engineer for the new power 
station аб Portslade has been charged to revenue account, 
although this is an item that might properly be charged to 
capital account. The reserve fund has almost been entirely 
extraordinary expenditure on account of (1) 


500. 


the wood-paved tramway tracks. Tbus, instead of charging 
the cost of doubling the standard pressure of supply in the out- 
lying districts to capital account, ав many corporations have done 
the whole of thie cost up to the present has been paid out of 
reserve fund ; and further, owing to the tramway worke now in 
progress, the Corporation bad to remove their cables from under 
the tramway tracks in many places. Instead of the Tramway 
Committee bearing the cost of this, the Council have decided that 
it should be borne by the electricity undertaking. In addition to 
the information given on the balance-sheet, the following figures 
might be of interest: maximum load on station, 2 968 kw.; 
capacity of plant installed, 4,710 kw. ; number of consumers 
connected, 2,855 ; number of 8-c.p. lampe connected, 158,884. 


Ludlow. —Mr. John Parker, of Hereford, the consulting engineer, 
has presented his report and plan for the electric lighting of the 
borough. He proposes to adopt the three-wire low-preesure 
distribution system, worked in conjunction with accumulators, 
and he statés that an opportunity is now afforded of dieposing 
of the town refuse by consuming it and employing it in the pro- 
duction of steam for the generation of the electric current. He 
proposes to provide for 2,450 lampe of 8 с.р. each for private premisee, 
and 16 arc lamps nominally of 2,000 c.p. each and 32 incandescent 
lampe for. street-lighting. 
and arranged for the destruction of refuse. There would be two 
engines and dynamoe, and the boilers would have sufficient power 
to run a third if required. Provision had been made for an 
economiser. The estimated cost of the installation is as follows: 
machinery, £5,000; buildings, £600; meters, services, and fittings, 
£450; lampe, £300; law coste, engineering charges, etc., £500— 
total, £7,350.. He estimated an annual revenue of £593 from 
private services, £240 should be allowed for public lighting, £60 
trade profit on wiring. and the dieposal of the refuse would relieve 
the ratepayers of another £150—total £1 043. The yearly expen- 
diture would include: labour, £160; fuel, £20; salaries, £140; 
incidentals, £78; rates, etc., £60; repayment of principal and 
interest on loan at 3 per cent. for 25 years, £430. 14s. 3d.— total, 
£888. 14s. 3d, ; leaving а balance to the good on the first year of 
£155. The teport was adopted on the 28th ult. The Council’s 
provieional order expires in July. 

Shannon Water and Electric Power Bill.—A conference of 
the County Councils of Clare and Limerick, and the Borough 
Council of Limerick, was. held on Saturday relative to the pro- 
visions of the Shannon Water and Electric Power Bill as it 
affects the interests of the above bodies. It was resolved: '* Thatas 
the Shannon Power Bill is of the very greatest importance, and con- 
sequently requires tobe safeguarded as regards the future interests of 
the people, and thao in order to protect and facilitate the great work 
of the Shannon, ib is desirable that the Councils of Limerick, Clare, 
and Tipperary, and the Borough Council of Limerick, should have 
representation on the future Board of the Shannon Electric Power 
Company after flotation. And further, that a clause be inserted 
in the Bill to the effect that ab any time after 30 years id should be 
open to tbe people of the counties and city (ав before mentioned) 
to purchase the entire worke or scheme at its then value, such 
value to be decided by arbitration." Ib was further proposed to 
add to the resolution: '' And that we request our members of 
Parliament to supporb the Bill on the conditions laid down 
in the reselution." This having been withdrawn, it was pro 
that the Irish members of Parliament be asked to support the 
Bill in its passage through the House of Commons. The 
Mayor refused to accept the proposition. What was the use of 
having members in Parliament if they were nob prepared to 
support everything that would be for the benefit of the country 
without perpetually appealing to them. The Irish Party would 
not be advertised through him by he accepting such a resolution. 
The AM galeis was not persisted in, and a vote of thanks being 
proposed to the Mayor for presiding the meeting terminated. 


Yorkshire Eleotrie Power Bill —This Bill was under con- 
sideration at a conference of local authorities held last week in 
the Guiseley Town Hall, the authorities represented being the 
Guiseley, Yeadon. and Rawdon District Councils, and the Menston 
Parish Council. Mr. 8. Barraclough, of Rawdon, presided. The 
Leeds Mercury states that since the previous conference the pro- 
moters of the Bill had agroed to an important amendment of 
Clause 40, во as to preserve to local authorities the right to generate 
and distribute electrical energy within their own areas. A letter was 
also read the other night to the effect that it having been pointed 
out to the Yorkehire Company that the opposition company 
(South York-bire) had a lower scale of charges for small quantities 
of unite, they had agreed to adopt this scale as an alternative one. 
A deputation from the company attended the meeting, consisting 
of Mr. A. G. Lupton and Mr R. Hudeon (directors), Mr. Sturgeon 
(engineer) and Mr, A. R. Chorley (Barr, Nelson and Co. solicitors, 
Leede) Mr. H. Claughton asked if six authorities combined 
together. would the company bring the current to six different 
distributing centres? He understood they would do that from 
the answers given by Mr. Lupton at the last conference. Mr. 
Lupton, after consultation with his colleagues, said that if 
he gave that impression, he was afraid he went further than 
he ought to have done. If six authorities made themselves 
into one distributing authority, they could demand the power 
ab one central place, and they would get the whole quantity 
аб the reduced price; but to have to pud down eix different 
stations would add to the expense of the company in the 
provision of separate distributing mains. He was not prepared 
to pledge the company to do that. Mr. Sturgeon, however, had 
her. hee that some compromise might be come бо for two or three 
8 to be pub down. Mr. Lupton went on to say that Leeds 
would smother the company if they could, and they asked for the 


The boilers would be in duplicate, 
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‘assistance of local authorities to enable them. to get through the. 
city of Leede, and thus bring within the reach of small places what 
they were confident would be a great benefit to the community. 
A resolution was passed recommending the delegates to advise 
their respective Councils to present a petition in favour of the 
Yorkshire Electric Power Company's Bill, and aleo to jointly 
appoint one or more gentlemen to give evidence in Parliament in 
support of the Bill on behalf of the various Councils. 


London County Counotl.—Ab Tuesday's meeting it was decided 
to lend the Stepney Borough Council £10,000 for electric light 
installation, and the Hampstead Borough Council £4.385 for dust 
destructore. The following applications have been granted: by 
the Postmaster-General, to take pipes for telephone purposes into 
the Charing Cross-road subway; by Charing Cross, Euston, 
and Hampstead Railway, two plans showing the arrange- 
ment ss regards entrances and exits of the proposed station 
at Chalk Farm; by the Westminster Electric Supply Corpo- 
ration, to lay extra high-tension mains along  Roberb-street, 
Gilbert.street, Providence-court, North Audley-street, Green. 
streeb, Park - lane, Hamilton - place, Hyde Park - corner, 
Grosvenor place and gardens, Ebury- street, Belgrave-road, 
Eccleston-place, Charlwood-street, Vincent-square (two sides), 
Carey-street, Regent-place, Horseferry-road. and Millbank-street, 
and to construct underground chambers; Blackheath and Green- 
wich District Electric Light Company, under the Blackheath and 
Greenwich District Order. 1897. of intention to lay low-tension 
mains along portions of Old. Dover-road and Kidbrooke Park. 
road ; County of London and Brush Provincial Electric Lighting 
Company, under the Camberwell Order, 1896, of intention to lay 
low-tension mains along a portion of Herne-bill ; the same com- 
pany, under the Wandsworth Order, 1892, of intention to lay 
low-tension mains along and across Thrale-road, and to construct 
a transformer box in that thoroughfare ; Charing Cross and 
Strand Electricity Supply Corporation, under the Strand District 
Order. 1896, of intention to lay mains (a) across the Sorand 
and along Bell-yard, and (b) across Carey-street from Bell-yard ; 
Nottiog Hill Electric Lighting Company, under the Notting Hill 
Orders, 1889 and 1895, of intention to lay mains (a) along а 

rtion of Holland park-avenue, and across High - street, Notting 

ill, Campden-hill-equare (two crossings), and Aubrey-road and: 
(b) along a portion of Campden House road. The Woolwich District ' 
Electric Light Company has given a notice, dated March 14 
(received March 18), 1901, under the Woolwich District Order, 
1891, of intention to lay mains along Hare street, Powis street, 
Wellington-street, Thomas-street, Green's end, and Cross street. 
The receipt of notices under orders granted to local authorities 
was reported as follows: from the Council of the mebropolitan 
borough of Hammersmitb, under the Hammersmith Order, 1893, 
of intention to lay mains from the Borough Council's electricity 
worke across Great Church-lane, along Union-street, Hammersmith- 
road. and Brook Green.road to the town hall ; and from the South 
London Electric Supply Corporation, under the Lambeth Order, 
1892, of intention to lay mains of high and low tension along both 
sides of Felix street. 


Gravesend.—Ab the 1986 meeting of the Town Council the 
following minutes were adopted: (1) At a conference held on 
March 21, the clerk stated that although: Gravesend had obtained 
an electric lighting provieional order, the order for Northfleet had 
nob yeb received parliamentary confirmation though ib had been 
passed by the Board of Trade. In all probability, however, such 
confirmation would be given by the month of August next. On 
consideration of the subject comprised in the letter from North fleet 
of Feb. 20 last, and referred by the Gravesend Council—namely, 
the expediency of the borough and urban district uniting to gene- 
rate and supply electricity—the clerk stated that so far as he 
could ascertain neither the Board of Trade nor the Local Govern- 
ment Board had heretofore sanctioned any similar union of two or 
more bodies, and that so late as last year an application made to 
them by Teddington and Twickenham had been refused. Ib was 
suggested that if the following principles were adopted ib was 
possible that the objections of the Board of Trade and the Local 
Government Board might be overcome—namely, that a joint 
committee be formed of the two authorities, composed of 
two-thitds of Gravesend and one third of Northfleet members, 
and that Gravesend contribute two-thirds of the capital and of 
the lose, if any, taking two-thirda of the profit, if any, and that 
Northfleet contribute one-third of the capital and lose, if апу, 
and taking one third of the profit, if any. The clerk was directed 
to endeavour to obtain the viewa of the Board of Trade and the 
Local Government Board with regard to a union on that basis. 
On the motion of the chairman and the vice-chairman of the 
Northfleet Council, a vote of thanke was accorded to hie Worship 
for presiding over the conference, and in responding the Mayor 
expressed the pleasure the Gravesend members had in receiving 
the representatives of Northfleet. (2) The Electric Lighting 
Committee met on March 21. Alderman Paine was unanimously 
appointed chairman of this committee. The town clerk read the 
letter. dated March 11, from the National Electric Traction 
Company, Limited, referred by the Council, and after careful 
consideration of the subject the town clerk was instructed to 
reply that the Council had not yet finally matured their plans, 
and that owing to the suggestion of the Northfleeb District 
Council that the borough and urban district should unite 
to generate and supply electricity, the Gravesend Council 
were not in a position to finally deal with the proposals of the 
company contained in their letter of Jan. 14 last, but that if the 
negotiations are kepb open it is to be definitely understood thab 
the delay as from Jan 11 last, occasioned by the Council 1 
taken, or in the future taking, time to mature their plans 
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reply to the said letter, shall be added to the period given to the 


company under their agreement and order in which to complete 


the works. The last-mentioned date was fixed by reason of the 
Paving, Lighting, and Works Committee haviog then requested 
the company to record their views with regard to the terms on 
which they would accept to receive a supply of electricity for 
working the tramways. In view of the foregoing ib was resolved 
nod to consider the subject of sites for an electric station, nor pro- 
ceed with the a ape to the Local Government Board until 
communication has opened with the Board of Trade and Local 
Government Board." 

Belfast. —Mr. P. C. Cowan has held an enquiry into an applica- 
tion of the Corporation for sanction to a loan of £95,000 for the 
purpose of carrying out certain works in connection with the 
electric lighting of the city, which, with the balances of out- 
standing loans contracted by the Council under the Sanitary Acts 
aud the Public Health (Ireland) Act, 1878, would exceed the 
asseseable value for one year of the premises within the district in 
respect of which tbe sum might be borrowed. The Town Clerk 
said that the estimates for the rates in the current financial year 
were 6d. in the £, as they estimated an increase in the valuation 
of the city of 15 per cent. The total valuation of the city was 
£1,623 926. 104. 6d. They had power to borrow £180 000 for the 
erection of the city hall, and £89,000 of that sum had been 
expended. The Gas Committee had advanced a sum of £32 500 
to the Electric Lighting Committee, and the latter committee had 
repaid the interest on the sinking fund to the end of 1899 on that 
amount, although there was no liability бо do so. That eum paid 
back amounbed to £5,000. Mr. George Andrews said that he had 
been chairman of the Electric Lighting Committee from 1896 
until 1900, when it was amal ted with the Gas Committee. 
Ia 1895 the outpat was 82,000 unite, and in 1900 824,000 
unite, which showed an increase in the output of ten times 
and in money value of about five times. At the moment the 

i could meet the demands, but if the demand increased 
in anything like the ratio of the last few years it would be 
alsolutely necessary to extend the machinery and the mains. 
There had been applications from the Strandtown district and 
from Fortwilliam district. He thought the extension would be 
profitable. The original price was 7d. for lighting and 4d. for 
motor purposes, and now it was Gd. for the firsb hour and 2d. for 
subsequent hours for lighting, and 3d. for the first hour and 13d. 
for subsequent hours for motor purposes. There was a great 
increase in the demand for power for motor purposes for a number 
of amall industries, and he looked upon that as very advantageous 
to the city as a whole. А surplus remained after paying the 
interest on the sinking fund, which they decided to give to the 
Finance Committee to deal with as they chose. Ia reply to Mr. 
Dempeey. witness said that the surplus, after paying £5,090, was 
about £2,000. The gas-engines, etc., in the Chapel-lane works 
had not been used for some years, and although they were for sale 
he thought ib would be advisable bo keep them ab present ae they 
would probably be required. Mr. Victor A. Н. Cowen, electrical 
engineer, said that they intended, with the loan to expend about 
£35,000 before the end of the year on additional plant, which was 
absolutely necessary. The capacity of the present plant was 
2,450 kw., which would allow of about 1,800 kw. for supply, 
representing 100,000 8-c.p. lamps connected with the mains. 
The average lamps lighted at one time was about 60 per 
cent, Ab presenb they had 78,000 lamps connected, and applica- 
tions for anotber 9,000, while up to December 31, 1899, the total 
was 51,000, Progressing at the same rate they would have 
110.000 ab the and of thie year, and 150,000 ab the end of 1902. 
They had about 660 h.p. for motors connected and applied for, but 
the equivalent was included in the amount of lamps he had given. 
With the additional plant they would have а “р of 4 050 kw, 
or а safe working capacity of 3,200 kw. О! the £95,000 applied 
for, а sum of £43,000 would be devoted to additional plant, and 
the remainder to motors, indicators, and mains, which would be 
laid in Donegall-place, Royal.avenue, Mountpottinger, Bridgend, 
Strandtown and Rosetta district. Ab present they were in com- 
munication with а firm for the supply of 1,000 h.p. for motor 
. There were also 12 applications from Strand town 

igbricb, 


TRACTION. 


Orkney and Shetland. —It is proposed to introduce a motorcar 
service into both of bhese islands. 

Seuthampton.—It ie proposed to place Post Office collecting 
boxes on the tramcars for the collection of letters. 

Workingtom.—The Town Council resolved on Friday to oppose 
the West Cumberland Electric Tramways Bill. 

Light Railwaye.—In the House of Commons on Monday, Mr. 
С. Balfour introduced а Bill to continue and amend the Light 
Railways Acte, 1896, 

Plymouth.—Major Pringle, R.E., of the Board of Trade, has 
made the official inspection of the permanent way and cars of the 
Compton electric tramways. 

Cheriton.—The Urban District Council have struck out bram- 
way No. 1 and portion of No. 2 from the provisional order applied 
for under the Tramways Act. 

Liverpoel.—The Corporation have now 269 electric cars on the 
ciby streete, only 17 horse vehicles surviving, and these will shortly 
be superseded by electric cars. 

Peole.—It was announced аб the last meeting of the Town 


Council that if the certificate had been received from the Board: 


of Trade the electric trams would commence running to-day. 


lines for the eleetric service is being rapidly proceeded with. 
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| Falkirk.—The Scottish Private Bill Commissioners have held 
ап enquiry in connection with the application for a provisional 
order by the Falkirk and District Electric Tramways Company. 


Paris.—Advices from the French capital state that during the 
recent bad weather the snow attained a depth of several inches in 
the suburbs, bringing the electric trams to a standstill and stopping 
all traffic. | m Bn 

Nottingham. — The work of constructing the tramway extension 
to Baeford has been very much delayed by the bad weather. Steps 
are being taken in the endeavour to run the trams to Hyson Green 
in about a fortnight. 

Surbiton.—The District Council have granted permission to the 
secretary of the Ratepayers' Association to examine the agreemen 
between the Council and the London United Tramways Bill with 
a view to opposing the company’s Bill. | 29, 

Belmont Tramways Со. —We understand that ab the meeting of 
the Belmont Tramways Company on the 8th ult., the offer of the 
Canadian syndicate to take over the company’s undertaking, to 
which we referred їп our last issue, was accepted. | 

Swansea. —In the order of the Light Railway Commissioners 
authorising the construction of the new .tbramways, the length of 
the lease the Corporation has agreed to give the tramways com- 
pany was nob specified. The Corporation are taking steps in the. 
matter, К. 

Baker-street and Waterloo Railway.—The work of pulling 
down part of the Hospital for the Blind, St. George's - cirous, S. K., 
has commenoed in order to effect а clearance for the erection of 
the electrical generating station for the proposed extension of the 
railway. : * 

Tipten.—Ab a meeting of the Town Council on Friday the 
opinion was expressed that the Council had been remiss in nob 
obtaining a provisional order to enable them to carry on the 
business of the tramways within the parish. The matter was 
deferred. | 

Tramway Reoceipts.—The following are the latest traffic 
receipts: Brisbane Electric (to Feb. 13), £155 increase; Buenos 
Ayres and Belgrano Electric (to March 3), £375 increase; 
Barcelona, £89 increase; Perth Electric (to March 29), £317 
increaee. pre as 

Underground Railways Enquiry.—The House of Commons 
representatives on the Joint Committee to consider the London 
tube railway schemes before Parliament are to be Sir William 
Arrol Mr. Aehton, Mr. Cawley, Sir Michael Foster, and Sir John 
Dickson. Poynder. ö | 

Dudley.—The Tramways Committee have approved of a scheme 
submitted by the tramways company for bringing all the tramway 
traffic into the Market-place, with a new line on the south side, 
aubjecb to satisfactory compensation being made by the company 
for the loss of markeo tolls. | 

Longton.—The establishment of electrically-driven passenger, 
cars independent of rails for use in this district on the roads where 
rails have nob been laid down is being actively pushed forward by 
the Potteries Electric Tractioa Company, and very soon the cars 
are expected to be in operation. | 

Southport. —Duripg the recent stormy weather a heavy snow- 
storm swept over Southport, causing serious damage to she tele- 
phone and telegraph wires. Although wires fell over the tramway 
routes in eome of the streets, any personal danger was obviated. 
by the guard wires, and men with rubber gloves were employed to 
secure and cut the fallen wires. 

Municipal Motorcars.—Replying to a question at the meeting 
of the London County Council on Tuesday, the chairman of the 
Highways Committee said that something might be done towards 
the introduction of municipal motorcare, The Highways Com- 
mittee had added to its numbers by the election of Mr. Hayhew, 
who was ап expert in motorcars. 

Gateshead.—A succeesfal experimental run was made the other 
day over а section of the new tramway system. the route bein 
by way of Felling, past the gates of the depób in Sunderland.road. 
A considerable speed was abtained on clear stretches of road, and 
it was demonstrated that the car was under perfect control, and 
could be stopped within a few feet. | | 

Isle of Thanet, —Mr. A. P. Trotter and Major Pringle ins 
the permanent way and plant of the new lighb railway on alf 
of the Board of Trade on Friday last. As regards the fares to be 
charged when the line is opened for the public (which may be 
expected wibhin the next few days), special arrangements are being 
made for workmen and school children. ; 

Cardiff.—At a meeting of the Cabs Committee last week atben- 
tion was called to the inconvenience caused to the docks residente 
during the summer time by the monopoly of the tramcar system 
at intervals during the day by pleasure-boat sengers. The 
Chairman concurred that it was a matter that should be seen to, 
and the head constable was asked to reporb upon іб, 

Fenton.—At the lasb meeting of the Urban District Counoil ip 
was mentioned that the question of transferring the powers of the 
Council to supply electricity for lighting and other purposes in 
the district to the Potteries Electric Traction Company had been 
further discussed bebween the representatives of the company and 
the Lighting Committee. No agreement has yet been come to. 


Cleethorpes.—The tramways company are doing their best to 
hasten on the arrangements for sup ре сае public with а service 
of electric cars. A number of standards have already been placed 
in position on the Grimsby-road, and the work of doubling us 
erection of the electric power station is also being pushed forward. 
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The ironwork has commenced to arrive, and a siding is being con- 
structed off the main line to Cleethorpes to the power station in 


Pelham-road. 


Bournemouth. —The Corporation Bill came before the Select 
Committee of the House of Lords presided over by Lord Stanmore 
last week. The Bill asks for power to construct tramways, to 


deviate and widen streets, to compulsorily purchase lands, to 
supply electrical energy for public lighting and traction pur poses, 
etc. Several of the clauses having been amended, the Bill was 
reported for third reading. 

Sheffield.—A somewhat serious electric car accident occurred 
last week at Sheffield, resulting in the collision of two electric cars. 
А car was standing in High-street, and as the trolley boom was 
being removed the guard by mistake released the brake. The car 
at once dashed down the hill and crashed into another car standing 
lower down. Both cars then jumped the lines and tore down the 
hill, ultimately being brought up by running into the kerb. There 
were no passengers in either car at the time, and the only person 
hurt was one of the conductors. 

Birkenhead. —The traffic returns from the electric cars on the 
New Ferry route continue of a satisfactory nature. During the 
four weeks ending 24th ult. 162,722 passengers were carried, the 
total receipts being £788. 17s, 4d. The total number of passengers 
carried since the route was opened are 276 937, the total receipts 
up to date being £1,339. 8s. lld. The Finance Committee will 
ask the Council to consent to the borrowing of £100,000 from the 
Prudential Assurance Company, Limited, for the purpose of 
defraying in part the expenses incurred in the construction of 
the tramways. 

Edinburgh.—At the last meeting of the Tramway Committee 
ib was reporbed thab crossings had been completed at either end 
of the London-road section of the new electric tramways, the one 
at Leopold-place and the other near Abbey Church, so that it 
would now be possible to use both lines of rails instead of only a 
single line as hitherto, and thus greatly facilitate the traffic on 
that porbion of the system. It was suggested that the section 
should have the advantage of through tickets transferable to 
adjoining parte of the system, or, better still, that it should be 
worked on а separate halfpenny fare. 

Halifax.—The Tramways Commibtee propose to grant the use 
of special tramcars to pleasure parties. There are several 
resorte about Halifax, especially the Ogden Moors, 
which are now able to be reached by the municipal trams, and 
last summer difficulty was experienced in obtaining accommoda. 
tion on the ordinary cars. What the committee suggest is that 
picnic parties desiring private cars shall be granted the privilege 
at the charge of 28. 5d. per Id. stage run (prepaid), with a 
minimum ch of 10s. Much dissatisfaction is being caused at 
Elland by the delay on the part of the Corporation to extend their 
tramway system to that place. 

Kingston-on-Thames.—The Corporation on Tuesday sealed an 
agreement with the London United Tramways, Limited, for the 
construction and working of tramways in the borough. The 
agreement provides that the company shall pay to the Corporation 
215,000 towards street widening ; shall concede the right to buy 
the lines at the end of 25 years ab old iron price; and shall pay 
а yearly rental of £250 for the firsb five years, £450 for the next 
10 years, and £700 for the following 10 years. The line will be 
34 miles in length, and the motive power will be electricity by 
means of the overhead trolley system. The company also agree 
to contribute £10,000 towards the widening of Kingston Bridge. 


Ayr.—Very satisfactory progress continues to be made with the 
laying of the rails for the electric tramways between Ayr and 
Preatwick. The completed portion of the line from the new bridge 
to the grammar school nearly a mile, is double, and beyond that 
to St. nard's Church it is single. Thie section, it is intended, 
will be continued single oub to Burns Monument at Alloway, and 
the continuation oub to Prestwick will be double, A commence- 
ment has also been made with the additions to the electric 
works in Hill-street for the accommodation of the additional elec- 
trical machinery, and with the car station on Prestwick-road. Ib 
is hoped to have the line in operation before the end of the forth. 
coming season, 

Hanley.—At the monthly meeting of the Town Council a letter 
was reporbed to have been received from the engineers to the 
tramways company setting oub the concessions which the com- 

ny were willing to make bo meet the objections raised by the 

own Council to some of the proposed extensions in the Potteries. 

The Town Clerk reported the result of the enquiry before the 

ht Railway Commissioners had been that all the objections 

on behalf of the Council, wibh the exception of one relating 

to purchase, had been met and complied with. With regard to 

the purchase clause, a period of 31 instead of 35 years had been 

granted to the company for running powers prior to the time for 
compulsory purchase by the local authority. 

Seuthwick.—Abt the last meeting of the Urban District Council 
& report was presented on the result of the conference to discuss 
the proposal of the Hove and Shoreham Tramway Company to run 
their trams by electric traction. This report showed that it had 
been unanimously decided by the members from the interested 
districte that ib was not expedient to grant an extension of time 
to the tramway company, and that it was desirable that each 
authority should either acquire the tramway in ite own district or 
elee arrange for one of them to take control. The idea was that 
the authority should lay down the electric tramway and then lease 
it to a corporation or company for a period of years. The report 
was ado 
Counoil 


Lowther, chairman of the Wa 
House of Commons last Thu 
The Bill authorises authority to construct additional tramways 
within and adjacent to the borough and also bo make certain 
streed and other improvements. The additional tramways are 
expected to eost £132,000, the additional electrici ty 

£39,000, and the streeb improvements £114,000. 
sections of tramways proposed to be laid, but all areshorb lengths, 
and cover only about nine miles altogether. The only portions oub- 
side the borough are in the districte of Tottingbou, Unsworth, and 
Whitefield. The Corporation take power to carry light and heavy 


, and representatives were appointed to act for the 
the matter. 


Metropolitan Railway.—Mr. Weir asked the President of the 
Board of Trade in the House of Commons last week whether he 
was aware that under Section 23 of the Metropolitan Railway 
Company Acb, 1898, the railway company was enjoined either to 
adopt a system of electric traction or to arrange artificial means 
of ventilating the railway otherwise than by openings within a 
period of three years from the passing of the Act; and would he 
ascertain what steps the company had taken with a view to carry 
out those conditions, and would he consider the expediency of 
enforcing them. Mr. Gerald Balfour said that was nob quite the 
fact. It was, however, common knowledge that the company were 
taking steps to select a satisfactory form of electric traction. 

St. Helens.—A special meeting of the Electricity Committee 
was held last week to consider the question of allowing goods to 
be carried over the St. Helene tramways. The committee resolved 
that it was expedient to grant the company permission to carry 
goods on suitable terms being arranged, ad the town clerk was 
instructed to enter into negotiations with the company as to snch 
terms. The tramways company have written to the committee in 
regard to the suggestions of the latter for the doubling of the line 
from Cropper’s-hill to the Toll Bar, stating that they do поб think 
it wise to carry out the work at present. The company also 
informed the committee that the question of the service of the 
trame generally is receiving the very careful attention of the 


directors, who hope shortly to introduce changes which will be 
satisfactory to everyone concerned. 


Bury.—The Corporation Tramways Bill came before Mr. J. W. 
and Means Committee of the 
ay week as an unopposed measure. 


ty works require 
here are 25 new 


oods on the tramways, goods even exceeding eight tons in weight. 
hey desire by the Bill to be able to supply electrical energy 


outside the borough. The preamble was passed and the 
reported for third reading. 


Lancashire Tramways.—As we announced in last week's issue, 


the Blackpool, Stannes, and Lytham Tramway Company have 
been bought up by a syndicate of outsiders at £111,000. From 
particulars to hand we gather that the company run trams between 
Blackpool! and Lytham, taking in Stannes and Fairhaven en route. 
The motive power haa hitherto been gas, which all along has failed 
to give satisfactory results—so much во that horses have been used 
as well. 
condition. Last year, for instance, the highest number of passengers 
in the history of the concern was carried, but no dividend was 
paid to the ordinary shareholders, and only one of 3 per cent. on 
the 5 per cent. preference holders. 
The syndicate which has made the purchase is going to do away 
with gas and substitute the overhead electric trolley system. The 
line will then be extended to Freckleton, where it will be converted 
into a light railway which will carry to. Preston. 
be electric tramway and tramroad from Preston as far north as 


Fleetwood, all along the sea and river coast, a distance of over 
20 miles. 


The company for some time have been in a languishing 


The total capital is £136,868. 


There will then 


Bilston.—Ab the monthly meeting of the District Council on 


Thursday week, the Chairman referred to the question of tramway 
communication between Wolverhampton and 


ileton. He denied 
that Bilston had taken up a hostile position against the Wolver- 
hampton Corporation. Bilston, in their negotiations with the 
British Electric Traction Company, had secured the following : 


(1) a line from the Fighting Cocks, through the Parkfield-road, to 


Bilston ; (2) a line from Bileton to Willenhall; (3) a line from 
Bilston to Bradley; (4) a line from the Bull’s Head Inn, Wolver- 
hampton-road, to Ettingshall, connecting with the Parkfield-road ; 
(5) a substantial street improvement; (6) through communication 
with the South Staffordehire system of 50 or 60 miles ef tramway 
traction. He thought that was something substantial, and Bilston 
were satisfied with the bargain. The Wolverhampton Corporation 
had tried to cover their own folly by making charges against the 
outlying authorities, and they objected to such assertion. How- 
ever, if Wolverhampton were nod smart the electric cars would 
be running in and around Bilston before they were running in 
Wolverhampton to the borough boundary. 


Barnes.—A a special meeting of the District Council on Friday 
last the heads of agreement between the Council and the London 
United Tramways Company were placed before the members. 
Several of these are of a similar nature to those placed before the 
Richmond Corporation. With regard to the clause dealing with 
the purchase of the tramways at the end of 25 years by the local 
authority, all that parb referring to the Surrey County Council 
was cub out. That in which the tramway company agree to pay 
the Council £200 per annum in respect of tramway No. 9, and 
£150 for tramway No. 1, was agreed to. It was decided to alter 
the period after the opening of the tramways in which the company 
shall make additional wideninge, if considered neceesary, from one 
to three years; and ib was also decided to ask that Section 46 of 
the Tramways Act of 1870 should be included in the Bill ; and 
also that Sab-Section 5 of Section 12 of the London United 
Tramways Act of 1899 should nob apply vo the Barnes district. 
In consideration of these things ib was decided that the Council 
testify their consent to the Bill passing Standing Orders, and а 
resolution was passed to the effect that the chairman should have 
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authority to seal the consent to the Bill, provided that Richmond 
passed a similar resolution. 


Private Bills.—The Wesb and South London Junction Railway 
Bill came before the Standing Orders Committee of the House of 
Lords presided over by the Earl of Morley, in respect of non- 
compliance with Standing Orders. This Bill, which seeks to 
authorise an electrical underground railway, about five miles in 
length, from Paddington to Kennington Park, joining up the 
termini of the Great Western, Central London, London. Brighton, 
and South Coast, and London and South-Western Railways, was 
reported by the examiner as having failed to comply with Standing 
Orders, notice not having been given to the Duke of Northumber- 
land, Lord Iveagh, and the Hon. W. F. D. Smith, owners of pro- 
perty in Grosvenor-place, within the line of deviation. The com- 
mibtee ultimately decided to allow the Bill to proceed on the 
condition that the probective clause offered by the promoters 
should be inserted with the addition of the words, "subsoil in 
such cellars or vaults.” The Standing Orders were also dispensed 
with in the case of the London County Council (Tramways and 
Street Widenings) Bill, on the condition similar to that laid down 
in the Commons—namely, that the tramways to which the 
consent of the local authorities interested had not been obtained 
should be struck out, with the exception of the tramway (No. 6) 
which is to pass along the Farringdon.road. Id was mentioned 
that in connection with this line, which closely approaches the 
City boundaries, an arrangement had been come to with the Cit 
pora which would involve a slight diminution in the leng 
of the line. The Bill will therefore proceed. The Metropolitan 
Railway Bill was read a second time in the House of Commons on 
Monday. 

Neweastle.—The question of the tramway company's lease came 
up for consideration at the meeting of the committee lasb week. 

me time ago the company received notice that their lease would 
expire on April 13, but the committee and company are in com- 
munication as to the continuation of the running of the traffic, but 
on a different basis to that at present existing. Under the present 
arrangements, the Corporation are nob allowed to open out more than 
100 yards of a street, and this, with several other reasons, led the 
Corporation to give the company notice to terminate their present 
contract on the date stated. The Corporation now ask that there 
should be no limitation as to the opening out of streets; that they 
should have the right to deviate the traffic from one street to 
another for making of alterations in the roadway ; also to have 
the right of stoppage of through running cars, if necessary, and 
bhe right to run electrical cars on the rails when ready on trial. 
On the other hand, the company ask to run the cars on the new 
extended lines at Osborne.road. This the committee are willin 
to grant, on condition that the company run to the aa 
boundaries of Eiswick.road and Weastgate-road, so that whilst 
they geb the advantage of patronage in the thickly-populated 
districts of Jesmond, they should see to the wante of the more 
thinly-populated districts аб the boundaries mentioned. Should 
an amicable agreement not be come to, a condition of affairs may 
arise which will seriously affect the convenience of the general 
public. As we go to press, we learn that the Tramways Com- 
mittee have decided to stop the tramcar service of the city on the 
13th inst., subject to the approval of the Council, owing to the 

of the tramway company to agree to certain conditions in 
the new lease. 


Richmeond.—The negotiations between the Special Tramways 
Committee of the Corporation and the London United Tramways, 
Limited, have resalted in an amicable agreement, and, in conse- 
quence, the Town Council have assented to the Company’s Bill 
in Parliament. The heads of the agreement are as follows: 
The company will not adopt within the borough the over- 
head trolley system, but some other system of traction which 
may be аро by the Corporation before the works are com- 
menced. far as the Corporation are concerned, the company 
will agree that the purchase clause shall be the same as Section 43 
of the Tramways Act, 1870, the option of purchase arising after 
the expiration of & period of 25 years from the passing of the 

t ВШ, and of every subsequent period of seven years. That 
it Richmond fails to exercise their option it shall be compebent for 
Barnes to purchass the tramways in both the Richmond and Barnes 
districte, and, similarly, if Barnes fails to exercise their option, 
Richmond may purchase the tramways in both districte ; and in 
the event of both authorities failing to exercise their right, then 
ib shall be competent for the Surrey County Council to pur- 
chase the tramways in both districts, The company agree to pay 
the Corporation £500 per annum for the use of the roads for the 
length of tramways now sought to be authorised. The maximum 
fare for any route within the borough shall be ld. for ordinary 
peseongere and jd. for workmen travelling by workmen's 
cars. ith the consent of the Corporation and tbe Barnes 
Urban District Council, the company undertake to apply in the 
next session of Parliament for power to construct a tramway from 
Richmond along the Lower Richmond-road, through Mortlake, to 
Hammersmith bridge. The fare for ordinary passengers from 
Richmond to Hammersmith, or from Richmond to Putney, over 
the company’s system, shall not exceed 2d. The company 
will pave with approved hardwood paving the whole of the tram- 
way area of the пашизе and will maintain the same. The 
company not to make application for further extensions of 
their tramways within the borough excepb with the consent of the 
Councill ore opening the tramways the company agree ab 
their own expense to carry oub street or road widenings within the 
borough at an expense estimated by them аб £30,000, and in the 
event of further widenings being required, they will, under certain 


conditions, exeeube them also. 


NEW COMPANIES. 


The following new companies have been registered since our 
last issue: 


Derbyshire and Nottinghamshire Electric Power Syndicate, 
Limited.—Capitel, £10,030. Objeob: to carry on throughout the 
whole of the counties of Nottingham and Derby (except those 
parts of the county of Derby which lie to the south of the River 
Trent and to the north-west of the boundary between the unions 
of Bakewell and Chapel-en-le-Frith) and elsewhere the business of 
an electric power supply company in all its branches. 


New Orleans Motor Company, Limited.—Capital, £20,000. 
Object: to acquire the business of engineers and motorcar manu- 
facburers, now earried on by Burford, Van Toll, and Co., to adopt 
an agreement with F. A. Rodewald and the Société Anonyme les 
Ateliers Vivinus, and to carry on the business of carriers, electrical, 
oil, and other motor engineers and contractors, suppliers of electric 
and other power, etc. 


New Electric Lamp Regenerating Company, Limited.— 
Capital, £80,000. Object: to carry on the businesses of C. W, 
Milne as lamp manufacturers, electrical and mechanical engi- 
neers, etc, 

Manual of Electrical Undertakings, Limited.—Capital, 
£5,000. Object: to carry on the business of newspaper 
proprietors, printers, publishers, advertising agents, and con- 
tractors, etc.. 

Electrites Company, Limited, — Capital, £500. Object: to 
5 certain existing inventions and a registered design from 
F. B. Lacy, and to carry on the business of makers of electrical 
apparatus, surgical appliances, eto. 


T. C. Williams and Sons, Limited. — Capital, £20,000. Object: 
bo acquire and carry on the business of T. C. Williams and Sons 
as manufacturers, ironfounders, heating and ventilating engineers, 
mechanical aud electrical engineers, etc. | 


PROVISIONAL PATENTS, 1901. 


Maron 25. 

Improvoments in electric light and power appliances. 
Robert Ley Wood, 1, Lansdown-terrace, Cheltenham. 

6207. Improved method of and means for automatically 
switching off the current in trolley wires used for 
electric traction in case of a breakage or other 
accident. Richard Swales, Fred Stamford, and Richard 
Arthur Swales, 8, Quality-court, Chancery-lane, London, 

Improvements in or connected with oleotrio demand 
indicators. William Cowderoy, Norfolk House, Norfolk- 
street, Strand, London. 

. Improvements in electrical switches and like contact 
devices. John James Glass, 46, Lincoln’s-inn-fields, 
London. 

6271, Improvements in or relating to telegraphic or telauto- 
graphio apparatus. Alfred Julius Boult, 111, Hatton- 
garden, London. (Ernst Karl Gruhn, Germany.) (Com- 
plete specification. ) 

Marcu 26. 

. Improvements in oelectrically-controlled switches for 
electric circuits. August Eckstein and David Barclay 
Mellis, Peel Works, Adelphi, Salford, Manchester. 

Improvements in apparatus for the manufacture of 
electrical insulating material and for the testing of 
the insulation of electric conductors.  Ernost Alex- 
ander Claremont, 4, Bloomsbury-square, London. 

6352. Improvement in electric accumulators. Bernard Mervyn 
Drake and John Marshall Gorham, 66, Victoria-street, 
Westminster, London. 

. Improvements in or relating to electric ignition devices 
for internal combustion engines. Alfred Frank 
Aldridge and Charles Montague Linley, 111, Habton- 
garden, London. 

Improvements in electric accumulators. Arthur Carter, 
115, Cannon-street, London. 

6370. Improvements in electrical means for preventing 

collisions on railways, tramways, and the like. 
Jacob Wanner and Franz Wanner, 18, Buckingham- 
street, Strand, London. 


6191. 


6317, 


COMPLETE SPECIFICATIONS ACCEPTED. 
To be published on April 20. 
1900, 
5569. Electric storage batteries. Thompson. 
5751, Storage batteries. Sperry. 
6094, Speed changing gearing. British Thomson-Houston 
Company, Limited, and Samuelson. 
6794. Electrical combined switch and cut-out. Eckstein and 
Krause. 
6948. Pelyphase induction motors. Lamme. (Date op lied 
for under International Convention, Sept. 14, 18 ii 
7082, Printing telegraphs. Cerebotani and Moradelli. 


(Sperry.) 


— 


7373. Fermation of drum windings for dynamo-electric 
machines. Langdon-Davies and Soames, 

9133. Process for manufacturing thin homogeneous plates 

^ more particularly applicable for use in oleotrical 

condensers. Lombardi. (Date applied for under Inter- 

| national Convention, Oct. 31, 1899.) 

10029. Distribution of electric current. Storer. (Date applied 
for under International Convention, Nov. 1, 1899.) 

10194. Calling appliances for telephone switchbeards, Kings. 
bury. (Wesbern Electric Company.) 

10270. Arrangement of voltaic battery for use in firing 
explosives, Evans. 

13781. Systems of electric moter control. British Thomson- 
Houston Company, Limited. (Perry.) 

15169. Reotifying alternating electric currents. British 
Thomson-Houston Company, Limited. (Thomson.) 

16127. Dynamo electric machines, British Thomson-Houston 
Compeny, Limited. (Steinmetz.) 

18617. High-potential electric circuit breakers. British 
Thomson-Houston Company, Limited. (Hewlett.) 

20311. Electrical connections for tables and the liko, Banks. 

20797. Sound-magnifying appliances for telephones, phono- 
graphs and the like. Rieger. 

23049. Electric bell. Kraus. 

1901. 
Electrolysis apparatus therefor. Newton, 

'(Netional . Company.) 

3061. Electrio generator. Stretch. 

$494. Electrical glow lamps. Couch. 

4007. Telephonic apparatus for central stations. Abel. 

- ` (Siemens und Halske Aktiengesellechaft.) 


TRAFFIC RETURNS. 


Returns for Increase | Total receipts fer 
Line. wee or half.year. 
Ending |1901.|1900.| decrease. | 1901. | 1900. 
£ £ £ £ £ 
Aberdeen Corp'rat'n Mar.23 | 650] 518 + 32 28.116 [24,565 
Birmingham Trams. „„ 30 |3,999|4 033| — 34 (51,517 | — 
BlackburnCorp'ratn| ,, 29 | 426) 376 + 50 | 5,089 | 4.598) 
BlackpoolCorporatn.| „„ 28, 202) 156) + 46 |30 579 22,034 
Blackpool. Fleetwood „ 30] 147| 201 — 54] 1,883 | 2073 
Bolton Corporation.. ,, 31]|1,206| 945 + 261 [17.745 110,155 
Bradford Ойу Trame ,, 24 800| 350) + 450 | 9,167 | 4,189 
BristolTramways Co.] „ 29|3,581|2,552| ＋ 1,0290 — — 
Carlisle Tr’mw’ys Со] ,, 30 | 122 — — 1,459 | — 
Central London Бу. | ,, 30 6,228 — — 79935 | — 
City & South London] „, 31 [2.115 1, 360 + 755 |26,351 115,939 
Cork E. T. and L. Co. „„ 29 | 339] 314 + 25 | 4,240 | 3 805 
Dover Tram „ 30 153| 145) + 8 | 1,998 | 1,868 
Dublin & Lucan E. R „ 30 781 78+ 5 923 763 
Dublin U. T., elec. cars ,, 29 2,929 2,886 + 43] — == 
Dublin S. D. Electric| ,, 29 620| 653 — 33| — — 
Dundee Tram Co. . ,, 13] 569) 350 + 219 — — 
ту КЫДА Corporation| ,, 30 |7,999[8,177 — 178 — — 
сане „ 11| 776) 598 + 178 |37 247 29, 269 
Huddersfiel Corp’ | „ 23| 680| 575| + 105 35,8287 32,351 
Hull Corporat’n H. S. „„ 30 {1,543} 718] + 825 [71,9330 — 
Liverpool Corporat'n ,, 16 8, 0487, 014 4-1,034 185,905 |73 516 
Liverpool Overhead] „, 31 1.4021, 277 + 185 [19,206 18,137 
Portsmouth о: „ 30 453) — — — 


Sheffield Corpora a „ 31 2,9260 —| — | — | — 
Southampton Trams| ,, 28| 537| 315| + 222| — — 
BouthportOorporat'n 16 | 2443] — — 7.0114] — 


Swansea Tramways.. Feb.22| 381| 244 + 137 2,766 | 1,784 


a Fortnightly. 5 Since April 1, 1900, 4 From July 18, 1900. 


COMPANIES’ STOCK AND SHARE LIST. 


Name: E n Laat price. 
Eleetrie Railways.— 
Central London, Ording ~ 10 . -9 
== Pret. — —— TE: 
J 5 — 4-4 
Оңу and Bouth London, Consolidated Ordinary ..—..— = 46- 
ео оо om OD о э >e am о-о GRO GD mo OG эю осо тз as HE е =» еә 4-5 
— (per oni Debenture Stock 100 „ 112-117 
— — § per cent. Pref. Stock — — —— ава „„ 100 — 182-187 
Liverpool Overhead, 5. Ti Sd у ойи oe „ atari 
oen со ap om ap up GRO 9 0 as un ap — me . 
Waterloo and City, ary оо то mo шр = mo [= ap a «mm (Que чао онр ow 100 en -97 
Telephones. — 
National Telephone, Ording ——À— em ee 5 „ 
— 6 per oent. Oum, First Pref „CCC 10 I 
— $ per cent. Cum, Second Pref. ..........— wae 10 . 10-19 
— § cent. Noa. Cum. Third Pre... — 63-4 
— 4 out. Dob. Stock. Red. „66 6 „ „6 „%% „%%% „„ „„ оо 100 as -lud 
— cent. Deb. d G. 222 100 = 90.93 
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Name. ge Last price. 
Commereial and Industrial.— 
Alliance Electrical Co., 5 per cent. Cum. Pref., Nos. 1-70, 000 1 .. Ё 
Aron Electricity Meter, 6 p.c. Cum. Pref. Shares, 1-135, 000 1 11/16 18/16 
British Alectrio Works, Ordinary 9890 95, 0o;ſ 1 œ 1/1 
б per cent, Cum, kref., 1. 80,000. Z=. 1 < 3/16-5/16 
— D per cent. Mortgage Dobeutaros — = 100 . 100-106 
British Westinghouse Elec. and Manuf., 6 per cent. Pret. — b „ 6 
Brush Electrical Engineering, Ordinary — —.. — . 11 
Non. Cum., 6 per cent. Pref. 3 Mec 2. 1: 
per cent. Debenture Stock. .. — — — co === < 100 „„ 108-108 
cent. 8nd Debenture Stock. ... 100 = 101-108 
Oallend Ordina) Debentures. с оо GEO cep OUO ow (OG Ge [ HAE E € - Dp мез 
5 V а агнах — € 
Crompton and ooo. fuus as eux 72 
6 cent. Debentures =o ous эю ọọ Cub cw cm om шз GD оо ео о == æ 100-108 
Bdison and Swan United, Ordinary p — 8 w 142 
6 per cent. Debentures .. .. .. = — wd dm CM RE аен b „ 5-4 
: per cent. Debi Stook, Red эю оо Gu» "UD w ow — TE æm 100 еы 87-89 
6 per cents Second Deb.8tk., Pro v. ie. — = 96-100 
Blectrio Construction, Limited, Nos. 1 te 112,100. 9 . 149 
— 7 per cent. Cumulative Pref. ............. „= $ ы 2-8 
— $ per cent. Perp. lst Mort. Deb... = = 100 . 101-104 
Giffre Electro-Chemical and Power, Ord., 20,001-180,000 . 1 æ 04 
W. T. Benley's Telegraph Works, Ordinary MN CITUR B „ 15-16 
per cent. Preference ................ wma X CI. s. 
44 per cent. Dobenture 4 100 . 107-111 
India Ran r, Gutta Percha, and Telegraph Works ..... 10 .. $31.33 
ы T cent. silon and Ма CT на 10 = У 
«ега nstruction an tenanoe ao aw oo cw aw aw әш = 
10 те sent: Bondi ——— "— € = * - ECCE 
6 ogra t ng Ordinary. о e e» we Qe QD “шә ow ow m UND = ^ * 
——— 6 per cent. Cum. с C an 5 — Ti 
Willans and Robinson, Ordinary, 1-80,000 .. as a» = = == =- 6 2 1412) 
——— 6 per cent. Cum. Pref., 80,001-60,000 == b „_ e 
— — per cent. First Mortgage Debenture Stock, Red. 100 .. 106-107 


Electric Lighting and Supply.— 
Blackheath & Greenwich District Ordinary 1,201-101,200 .. 1 


43 per cent. Deb. Stk. Certs., Red. and Conv. .. 76 
re and Poole, Ordinary .. ne =e = = =s =o = =o =e „ 10 
cent. Cum, Pref. . .. RU ew anal vil. cmi — 10 

=» . CC 100 
Brompton and Kensington, Ordinary .. a» as ae oe aw = aw aw ao 5 
—— 7 per cent. Preferenco a -s ~o me c a o-s ee 6 
Calcutta Electric Supply Corp., Ordinary, Nos. 1:20,000.. 5 
— ribo and кка. CFC æ.. 8 
1 92 25 Supply шо 96 9 c5 an an ap Guo an Ше тоо 9 eo 00 ow b 

$3 рет Gral cent Debentures „633 com == 100 

ону of Lon on 9-5 99 95 „„ € € шр оо (nO CO & mo QUO Guo Guo oF 10 
—— — per cent, eri uet pierde Prof. a m — — = eee ~ 10 
——— per cent. Debenture Stock — —.........— 00 


~ 1 

—— 4} per cent. 2nd Deb. Stk. Prov. Certa.(all pd.)Red. — 

County anty of London and Brush Provincial, Ordinary ....— 10 
— — 6 per cent. Cum. Pref. „..........——..————_ 10 
— éd per cent Debentures Prov. Certs. All pd. Rd. 100 
Bdimundsons' Electricity согроканоп, Ordinary, 1-17,400.. 5 
4j per cent. First Mort. Deb. ......—.........—-. 100 
Electric Lt, & [ractn. Co. of Aust., La. ,0 p. o. Cm, Pf, 1-20,000 5 
Folkestone Electricity Supply, Ltd., Ord. Nos. 1- 16,000. - 5 


Kove Electric Lighting, Limited, Ord., 111,000 .......... b 
Kensington and Koightebridge and N ottlog Bill ... 100 
Kidderminster and Dist. Elec. Lighting ana Traction, Pref. 10 
London Electric, Ordinary .....e e 2. 8 
i per cent, Pref, b 

4 per cent. 1st Mortgage Debenture Btook, Кей... 100 
Metropolitan, Ordinary  —...... ~ =s =o eee cm mo co cw no ee 10 
i 85, 001- 98, ri mec b 

per cent. First Morten e Debenture Stock NN — 100 

cent, Mortgage Debenture, Red — 100 

Notting Electric Lighting WS ee vd dm Vi жа 10 
Oriental, 1879z no ao но ca me mo c m е 1 
243 аге J КИМИ mme 4 

68, NT ««é4„!ͤ“ ma e am е mo 

Oxford Electric, Ordinary, 1-96 and 407-10,810 =» =e == = = ~e б 
River Plate Electric Light and Traction, Deb. — — — — = — 100 
Boyal Electrical Company yof Montreal ................ $100 
43 per cent t Shares Mo Debentures $100 
Smithfield Markets Electric Supply, L ,112,000 . 6 
4 per cent. Debenture Btock wo ee mo am mn eee 100 

South London, Ordinary .. g „„ б 
8t. James's and Pall Mall, Ordinary, 101-20,080 .» 2——— 6 
T per cent. Pref. .. a. s = =o no ee ce am = = = o b 

——— Bh per coent. Doo. mo om om mo osn cw cme oe aco 100 
Westminster, Ordinary = ß . 5 
— 80, 001-100, 437 em an ap ọọ & an an GRO on 99 a em em um ою am = 6 


Electric Tramways.— 


l and Fleetwood Tramroadd =e =» == =e a: on = a» ео 10 
Brisbane Tramway Invest., Lim., Ord., 1-76, ob 6 
5 per cent, Cum Pref., Nos. 1-75, 000 — . — 5 
4} per cent. Deb. Stk., Red., Prov. Certa. all pd. 100 
British Columbia Electric Railway Co., Ord., Nos. 1-20,000 10 
Non-Cum. 6 per cent. Pref., Nos. 25,001-38, 600 10 

—— 4} per cent. lst Mt. Debs., Nos. 1- b, 250 of £40 each 40 
British Electric Traction, Ord., 1. 300, 000 & 60,001-90,000 — 10 


„ 80,00 1-60, 000 Geni dps Guy RUM. гав 10 
‚үч r cent. Perpetual Debenture Stock . 00 

B, Ayres Ayres & igrano Tram., ''A"6 percent. Cm. Pt, 1-40, 000 Б 
"B à 6 per cent. Pt., x j VVU e mp эю о-о ap ow an om b 

5 per cent. Deb. Stock, Red. m a . 100 

Prov, Cert., all paid .. 0 


Cape Electric Tramways, Shares, Nos. 1- 400, 990 1 
Dublin Uulted Tramways (1896), Ord., Nos. 1 60,000 10 


6 per cent. Pref., Nos. within 1.60,000........ — = 10 

3) per cent. Mort. Debs , 1-3,000, Вей. .... -.... 100 
Kidderminster and District Lighting and "Traction, Pre. 5 
Lendon Street Tramways, Nos. 1-31,000 .......... —...... 4 
London United Trys., 4 per cent. 1 Mt. Db. Btk., Prov. Crts. 100 
New General Traction, Отй!пагу...... =o =æ =o sio emi m mo o o pa ws b 
6 per cent. Cum. Pref. ......... == so co =o – mo = = ~ 10 
Oldham, Amon, and Hyde Tramway, Ordinary . 10 
т cent. Cum. Fre 10 

Potteries ectric Traction, 9 28, 887-40, 000 — . 10 
—5 cent. Cum. Pret., 1 20,00 / T- 2 10 


— per cent, VV 100 


1111111111111 111111 


1111111 „„ 111 1161414146191 61er 
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NOTES. 


Electric Farmaces.—Two large electric furnaces 
taking a current of 100 amperes at 110 volts were 
recently installed at the McGill University, Montreal. 


Royal Institution.—A general monthly meeting of 
the members of this institution was held on the 1st inst, 
Sir James Crichton-Browne, treasurer and vice-president, 
occupied the chair, and in the course of the evening made 
the gratifying announcement that his Majesty the King 
had graciously consented to bacome patron of the Royal 
Institution. 

Electrical Combines.—From some remarks made by 
the chairman of the Thames Ironworks, Shipbuilding, and 
Engineering Company at the annual meeting, it has been 
assumed by some that three of our electrical firms had 
amalgamated. This assumptien is quite false, and has 
arisen out of the fact that the three firms in question 
sent in a joint tender for the provision of electric plant to 
the Metropolitan District Railway. The joint tender 
would, if accepted, have allowed of more prompt delivery 
than if either of the firms had undertaken the whole of 
the work. 

Production of Steel by Electricity.—Tho United 
States Consul at Bergen states tbat successful experignents 
to produce steel by electricity in Sweden are being carried 
on at Gysinge factory, and about 25,0001Ь. of steel are 
produced in six drafts daily. Tho steel is stated to be 
of an excellent quality. As the electrical power is limited, 
the output is insignificant. To overcome this drawbaek 
plans have been formed for the erection of a large electric 
plant near the, Dalalfuen River, the water power of which 
will be utilised. This will enable the company to carry 
on the manufacture of steel by electricity on а large scale. 


Novel Telegraphic Communication.—Electricity 
wil bear an important part in the ceremonial attendiog 
the opening of the Pan-American Exhibition in May by 
President McKinley. The Temple of Music and the 
executive offices of the presidents of all the republica in 
the Western Hemisphere and the Governor-General of 
Canada will be in direct telegraphic communication with 
the President’s train, and at a prearranged time all these 
dignitaries are to touch electric buttons which will each 
start a piece of machinery of the exhibition, sending a 
message of greeting at the same time. President McKinley 
himself will start the great fountain pumps by this means 
from his private car. 

Electric Fire.Alarm.—4A new electric fire-alarm has 
recently been invested in the States, The arrangement 
consists of a metallic case containing a charge of a Bengal 
light surmounted by an igniting charge, in which is burled 
an electric fuse. The whole is made watertight, and is 
arranged to be put in position on a cornice or other promi- 
nent part of the building. The fuse is connected through 
thermostats to the battery. When the temperature rises 
unduly the circuit is closed, the igniting charge is exploded, 
and the compound is ignited, making a brilliant light in 
the neighbourhood. The Scientific American points out that 
a device of this kind will doubtless prove of considerable 
value in sparsely-settled districts where there is no fire- 
alarm system, bnt obviously it is only serviceable when 
the fire occurs at night. 

OCompetition.—The Electrical Review of Now York, with 
praiseworthy enterprise, offers a prize of £20 for the best 
article upon the subject of the electric lighting central-station 
superintendent sent in before May 1 next. The scope 
of the subject is anfficiantly wide, embracing as it does 
the duties of this official, how he may beat fit himself 
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for them, what stepa he эмиб isip te emange «mcos in 
that profession, and what type of man is best fitted by 
character, experience, education, and brain temtare for 
employment under conditions of great responsibility by 
owners of such installations. The article must not be less 
than 3,000 nor more than 6,000 worde im length. Only 
articles written by members or associate members of the 
American Institute of Electrleal Engineers or members of 
the National Electric Light Association will he considered. 


‘Electrical Distribution.—A lecture was delivered 
recently by Mr. W. Hartnell in Leeds before the Dewsbury 
branch of the Yorkshire Engineers’ and Firemen's Associa- 
tion. After some interesting introductory remarks to 
make his audience familiar with the technieal terms he 
would use later on, and also with the general faete con- 
neeted with power distribution, Mr, Hartnell «went on to 
refer to the large transmission schemes which have now 
been successfully started {п various parts of the world. 
The lecture was illustrated by lantern slides. In eon- 
clusion, Mr. Hartnell spoke of the obstacles which were 
thrown in the way of electrical power distributien «chemes 
in England. In view of the fact that thousands of horse- 
power had been tranamitted commercially over distances ap 
to 80 miles abroad, he predicted that such schemes, having 
their power stations on the coalfields, would be ocom- 
mercially successful in this country if only the legislative 
restrictions and the bindrances imposed by the municipal 
authorities coukd be overcome. 


The Marconi Patents.—Thore is no longer any 
doubt as to the validity of the wireless telegrapby patents 
granted to Mr. Marconi, Judge Alfred C. Coxe, of the 
United States Cireuit Court, having decided that Marconi 
is the real inventor of the apparatus. The complaint was 
made by Mr. L. C. Learned, whose main point of oonten- 
tion was that wireless telegraph apparatus had been 
invented by А. E. Dolbear so long ago as 1882, and that 
the patents came into his possession in July, 1698. 
Amongst the English expert evidence given in the course 
of the prcceedings was that of Prof. J. A. Fleming, who 
testified that he had experimented with apperatus under 
the specifications of the Dolbear patent and had failed to 
obtain results. Again, Marconi’s apparatus depended for 
its action upon the production of electric waves, the 
essential element used for this purpose being the spark-gap. 
In the Dolbear specifications no mention was made of this 
arrangement. In consequence of this and other expart 
evidence, Judge Coxe declared for the validity: of the 
Marconi patents. | 

The Bell Telephone.—The figures contained in the 
annual report of the Bell Telephone Company furnish 
ample indication of the rapid growth of this branch of the 
electrical industry. For instance, in the three main items 
of revenue—viz., dividends from sub-oompanies, rental of 
instruments, and telephone traffic—the receipts for the 
year amounted to £1,860,000, or £374,600 more than in 
1800. This state of things is the more satisfactory in face 
of the fact that the telephone opposition in the States at 
present serves more telephone subscribers than does the 
Bell system. One is forced to the conclusion that the 
introduction of competing exchanges im the same centre 
is beneficial to the industry as a whole, in spite of the old 
theory that only one exchange can exist in amy given 
district. An interesting point in connection with this 
subject, as pointed out in the Electrical World, is that in 
the States there are nearly three times as many telephone 
subscribers as in the whole of Europe. The Bell subsoxibers 
number 800,000, and if these be added to the 1,500,000 
subscribers claimed by the independent undertakings, the 
total figure stands at 2,500,000 for the United States. 
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ASt. Marylebone Lighting Order.—W^ noto that the 
suggestions made by the London County Council in regard 
to the St. Marylebone electric lighting order applied for 
by the Borough Council have been adopted by the Board 
of Trade, and the maximum price per unit, after the first 20, 
which are to he paid for at the rate of 7d., has been fixed 
at 6d. The County Council suggested to the Board of 
Trade that the application of the Marylebone Electric 
Supply Corporation for an order In respect of that borough 
should not be entertained, or that, if 16 were allowed to 
proceed, certaín amendments should be made in it, and 
most of these have been adopted. The Board has intimated 
that, after full consideration of the circumstances, it has 
decided to grant both the orders referred to, and to leave 
to Parliament the decision of the question whether any, 
and if so what, supply of electricity is to be authorised in 
the borough in competition with the supply now given by 
the Metropolitan Electric Supply Company. We under- 
stand that both the orders have been inserted in an Electric 
Lighting Orders Confirmation Bill. 

A New Fuse Box.—Mr. John F. Lyons is the 
inventor of a fuse box that automatically closes the 
circuit again after the fuse has been blown. He was 
recently granted letters patent in the United States for 
this device, details of which are given in the New York 
Electrical Review. The inventor first provides a pair of 
terminals, to which are fastened the line wires, and are 
connected by the usual fuse wire. Pivotally mounted 
upon one of these terminals is a bridge which is 
adapted to be swung so that it will make contact with the 
other terminal. A spring secured to this bridge is adapted 
to force the same into ite operative position. This bridge 
is made of some insulating material, the contacting portions 
being of metal and connected by a fuse wire. It is 
normally held open by means of a rod that bears against 
ite under side and reste upon the fuse wire that directly 
connecte the terminals As long as the fuse wire is 
unbroken, therefore, the pivot bridge will be held open, 
but should the fuse be blown the rod will drop from under 
the bridge and the spring will throw it into contact with 
the opposite fuse block, whereupon the current will pass 
through the fuse wire carried thereby. 

Accumulators for Automobiles.—A second exhibi- 
tion and trial of accumulators for automobiles is being 
arranged, under the patronage of the Automobile Club of 
France and of the Society for Encouraging the Develop- 
ment of the Automobile Industry. The exhibition, which 
will be of an international character, will be held at 
128, Rue de Bois at Le Vallois, on June 1 next and 
following days. At the exhibition trials will be made to 
ascertain the industrial efficiency of the batteries submitted, 
the dependence of the same on the frequency of charge and 
the duration and nature of the load which the accumulators 
have to provide. The weight will, of course, enter largely 
into the comparison between the various types, as will 
also the price of upkeep per kilowatt-hour, after which 
will be considered the capital outlay on the first cost of 
the battery, The full conditions as to the number of cells 
to he sent in, the entrance fee, etc., can be obtained from 
the Automobile Club of France. We understand that the 
entrance fee for two batteries, if the application be made 
before May 1, will be £20, but that after that date the 
fee will be doubled. We trust that an English firm will 
again obtain the premier position for ite batteries, as 
happened at the last international show in Paris. 

Electrical Moving Platform.—The moving plat- 
form which attracted so much attention at the Paris 
Exhibition last year, was described at length by Mr. Jovignot 
in a recent issue of the Bulletin de la Société Internationale 
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des Electriciens. We have given full particulars of this 
platform in previous issues of our journal, but we are now 
able to give from the above source some further details as 
to the cost of constructing the platform and of working it 
for a period of about seven months. The length of the 
moving platforms, of which there were two, was 3, 680 
yards, or just over two miles. The cost of the platform 
came out at about £4. 4s. per yard run, including every- 
thing. During the seven months it was at work it carried 
7,000,000 passengers who paid for their places, the 
price of entry being about 5d. The fastest platform 
ran in the season about 12,000 miles. The weight of the 
moving part was 1,800 tons. The energy supplied for the 
electric motors under the tramway was charged at the rate 
of 1:44d. per kilowatt-hour, and the daily cost for energy 
for working the platform came out at about £10. The 
whole cost for energy, for upkeep and repairs, and for 
staff totalled to about £7,200, while the capital charges 
came out at about £10,000. It follows from the above 
that the cost per ton-mile on the line was 0:019d. 


American National Standardising Bureau.— 
In our issue for Jan. 25 last we shortly referred to a pro- 
posal in favour of establishing a national standardising 
bureau for electrical and other instruments in the States. 
We are pleased to see from a note in the Electrical Review 
of New York that the Bill which was being promoted at 
that time has passed Congress, and it has been decided 
to erect the bureau in the district of Columbia, The Bill 
appropriated £20,000 towards providing a suitable build- 
ing, the entire cost of which must not exceed £50,000. It 
is probable that the site will be chosen in some suburban 
neighbourhood, where ít will be possible to escape earth 
tremors and the influence of heavy electric currents in the 
vicinity, and ita construction is to be commenced forthwith. 
For a long time the great value and importance of such 
an institution has been urged upon the United States 
Government by scientific societies and others, and the 
decision of Congress in the matter is greeted in the 
States with acclamation. The direct beneficial effect which 
the establishment of the bureau will have on all the engi- 
neering industries is generally appreciated and admitted. 
The functions of the bureau consist in the custody of the 
standards ; the comparison of the standards used in scientific 
investigations, engineering, manufacturing, commerce, and 
educational institutions with the standards adopted or 
recognised by the Government; the construction, when 
necessary, of standards, their multiples and sub-divisions ; 
the testing and callbration of standard measuring apparatus 
the solution of problems which arise in connection with 
standards ; the determination of physical constante and the 
properties of materials, when such data are of great import- 
ance to scientific or manufacturing interests, and are not to 
be obtained of sufficient accuracy elsewhere. 


The Andrew Carnegie Rosearch Scholarship.— 
Mr. Andrew Carnegie, vice-president of the Iron and Steel 
Institute, has presented that body with 32 1,000dol. 
Pittsburg, Bessemer, and Lake Erie Railroad Company 
5 per cent. dehenture bonds for the purpose of founding 
an annual research scholarship. The object of this scheme 
of scholarships is not to facilitate ordinary collegiate 


‘studies, but to enable students who have passed through 


a college curriculum, or have been trained in industrial 
establishments, to conduct researches in the metallurgy 
of iron and steel and allied subjecte, with the view of 
alding its advance or its application to industry. The 
Natioual Physical Laboratory, on the governing body of 
which the Iron and Steel Institute is represented, would for 
many reasons be a very suitable place in which such a 
research could be carried out. There is, however, no 
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restriction as to the place of research which may he 
selected, whether university, technical school, or works, 
provided it be properly equipped for the prosecution of 
metallurgical investigations. The appointment to a scholar- 
ship is to be for one year, but the council may at their 
discretion renew the scholarship for a further period 
instead of proceeding to a new election. The results of 
the research must be communicated to the institute in the 
form of a paper to he submitted to the annual general 
meeting of members, and if the council consider the paper 
to be of sufficient merit the Andrew Carnegie gold medal 
shall be awarded to its author. The value of the scholar- 
ship, which wil be awarded irrespective of sex or 
nationality, will be fixed by the council from time to time 
as may appear expedient to them. Candidates, who must 
be under 35 years of age, must apply, on a special form, 
before the end of April, to the secretary of the institute. 

. Yellow Journalism.—The following is an extract 
from a note in our contemporary, the Morning Leader, 
which is dated Berlin, Sunday: Prof. Slaby, of the 
Berlin Technical University, Germany's greatest authority 
on the subject of electro-technics, has an interesting article, 
called Electro-Techniche Zeitschrift, on the economics of 
wireless telegraphy. The Baudot system of telegraphing 
which was employed by way of experiment between 
Berlin and Paris has been attended with complete success, 
the whole of the telegraphic communication between the 
two cities, which previously had required five separate 
cables, being now dispatched with ease on one wire. 
Prof. Slaby's experimenta, however, carried him во 
much further that a danger existe that the Baudot 
apparatus ordered by the German Government will be 
consigned to the Post Office museum. The technical 
possibility of conducting all the telegraphic intercourse of 
the country has been proved to be undoubted by Slaby's 
experiments, and he demonstrates that the Government 
wil save millions by the use of his system. A hundred 
pounds would be required to convert each telegraph 
station to the new system, but this would soon be 
balanced by the immense sums saved by the fact that 
there were no wires requiring maintenance. The professor 
prophesies that the golden age of telegraphy is at hand." 
It is a great pity that the special correspondent of our 
eontemporary in Berlin is unable to read the language in 
which Prof. Slaby has expressed his views on wireloss 
telegraphy. The knowledge of our contemporary's corre- 
spondent on the subject is to be gauged by a translation 
of the name of the interesting article said to be written by 
Prof. Slaby. We shall hear next that Mr. Nikola Tesla 
has written an interesting article called the Daily Mail.” 


Insulating Iron Laminations.—Mr. H. Leconte 
contributes to L’Electricien a description of a new proposal 
for insulating the iron laminations of an armature core the 
one from the other. The usual means employed up to now 
have been either to varnish the plates, or to insert between 
each plate a thin layer of paper or other insulating material 
which has sufüclent resistance to prevent any current 
circulating from the one iron plate to the next. The new 
suggestion—which, we gather, is protected—consiste in 
covering the plates with a layer of blacklead. The black- 
lead, or graphite, is mixed with water and applied 
with a brush, and the plates are left te dry. The 
author suggests that it is also worth while to brush 
the plates after they are dry, in order to get a thin 
polished coating of blacklead over the iron. He has 
had some armatures built up with plates insulated in this 
way by one or two firms on the Continent. In the first 
example the core of a certain machine when insulated with 
paper contained 435 plates of a thickness of O:'55mm., 


giving in all a thickness of 239mm. of iron. The thickness 


of the insulation was 20°75mm., or 8 per cent. of the total 
thickness. With the plates insulated with the graphite 
covering 20 more were inserted in the same space, so that 
the thickness of insulation was only 3'85 per cent. of the 
total length of the core. In this way 4 per cent. is gained 
in the volume of iron. Some experiments were then made 


after the coils of the armature windings had been put on, 
from which curves have been drawn. We gather from the 
information given that the loss in the iron is slightly more 
when the plates are insulated with blacklead than when 
paper is used. In the first case the iron losses were 620 
watts, as against 510 watts lost in the second, while the 
induction through the iron was practically the same. The 
author states that other materials could also be used as 
well as blacklead, provided they could be applied in the 
same way. 


Е 
Underground Telegraph Wires.—A communica: 


tion has been received by the Liverpool Chamber of 
Commerce on the matter of laying all telegraph wires 
underground in preference to the existing system of over- 
head wires. А few weeks back the Chamber made a 
representation to Lord Londonderry complaining of the 
interruption of telegraphic communication by storms. In 
his reply, his lordship does not fail to appreciate the great 
inconvenience to trade and commerce arising from any 
dislocation of the telegraphic service of the country. The 
matter is one that has engaged the serious attention of the 
Department for many years, and it is the desire of the 


Postmaster-General to do all in his power to mitigate 
the inconvenience. But while the storms which have 


occurred have sometimes undoubtedly caused serious 


disorganisation of the service, it is very seldom that there 
is a storm of such severity as that of February of last 


year. It is the practice of the Department, whenever the 


service is interrupted by a storm, to issue notices of delay 
for public information, but it is very unusual for such a 
notice to be in force for more than one or two days, and it 
seldom happens that any town is completely cut off from 
telegraphic communication. Taking the case of the towns 
in the North of England for example, the Postmaster- 


General finds that during the past six years the number of 


occasions on which it has been found necessary to give notice 
of delay has averaged six a year only, the average duration 
of the notice being 1 hour 23 minutes. Last year seems 
to have been singularly unfortunate. A large number of 
reserve wires have been provided simply for the purpose 
of making good sections of lines liable to interruption, and 
these reserve wires have as far as practicable been taken 
by alternative routes. The Postmaster-General then goes 
on to refer to the underground line between London and 
Birmingham, again expressing the hope, as in the case of 
Glasgow, Bristol, and other cities, that within a short time 
the difficulties and drawbacks still connected with an 
underground system will be so far surmounted as to allow 
of the extension of the Birmingham line. 


Gas Polarisation in Lead Accumulators.— 
Under this title Mr. C. J. Reed severely criticises an article 
by Nernst and Dolezalek on this subject. The problem 
proposed by these authors was: Why can a lead accumu- 
lator with an aqueous electrolyte and an E.M.F. 
two volte exist, since the electrolyte is decomposed rapidly 
between platinum plates when the E. M. F. reaches 1:7 volta ї 
In his paper, an abstract of which appears in the Journal 
of Physical Chemistry, Mr. C. J. Reed makes statements 
which he says leaves the theory propounded by Nernst and 
Dolezalek not oniy without facta to stand on, but without 
any object or anomaly to explain.” The theory proposed 
by them was that the liberation of hydrogen from a given 
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combination and condition does not require the absorption 
of a fixed quantity of energy, but that, besides the free 
formation energy, there is a variable quantity required, 
the value of which depends upon the occluding or absorb- 
ing capacity of an adjacent body. Against this theory 
Mr. Reed states that hydrogen gas is evolved electro- 
lytically in unlimited quantities from dilate sulphuric acid 
with electrodes of pure metallic lead when the E. M. F. is 
less than 0:5 volt. To prove this, he uses as an anode 
lead in a atate of very minute division, as in а charged 
accumulator plate or in an electrolytically-deposited lead 
tree. Ав а cathode he uses a clean strip of sheet lead. 
The E.M.F. required to maintain a steady current between 
electrodes of pure metallic lead is less than 0:01 volt. 
This occurs without the agency or presence of lead sulphate 
in the solution or on the cathode. The E.M.F. required to 
charge an accumulator is in no way dependent upon or 
related to the evolution of hydrogen or oxygen on a lead 
electrode, nor is it dependent upon the occluding capacity 
of lead. He shows that Nernst and Dolezalek, while 
working with lead sulphate electrodes, instead of pure lead 
electrodes, have not considered that the conversion of the 
lead into lead sulphate has produced an entirely new 
apparatus. He discusses the different electrochemical 
actions which can occur in this new condition, and calcu- 
lates the corresponding E.M.F.'s. When the electrodes of 
an electrochemical system constitute also the electrochemical 
reagente, as in the case with the lead sulphate, lead 
peroxide, and metallic lead of ап accumulator, the decom- 
position tension of the intervening electrolyte is not 
necessarily a factor in determining the E.M F. between the 
electrodes. It will usually be a factor if the constituents 
of the electrolyte are actually set free, but it cannot be a 
factor if none of the constituents of the electrolyte is 
liberated by the electrochemical action, because the 
decomposition cannot then cause the absorption or evolu- 
tion of the formation energy. 


Notes on Electric Wiring.—Mr. G. A. Clark read a 
paper on the above subject before the Glasgow Local 
Section of tbe Institution of Electrical Engineers on 
Wednesday last. In doing so, the author had to deal 
with a much-written subject, but we congratulate him on 
having taken new views, certain of which will commend 
themselves to electrical engineers. In the first place, he 
deals with four systems as representing the present prac- 
tice in electrical wiring work. These are: the use of screw 
tubes, of Simplex tubes, of wocd casing, and of lead-covered 
twin cables. Under these headings can be included prac- 
tically all systems of wiring work carried out in the United 
Kingdom. Mr. Clark then proceeds to deal with the 
requiremente which have to be complied with in order to 
obtain a perfect system, and he allots under 10 heads what 
he considers a fair proportion of marks, making up as a 
whole 100 per cent. efficiency. These 10 heads are: water- 
tightness, safety from internal condensation, mechanical 
protection, certainty of electrical continuity in the metal 
sheathing, accessibility of cables in a completed job, first 
cost, ease in making additions, freedom from cutting 
away in old buildings, difficulty of wilfully concealing 
bad work, and safety from danger of injuring the 
cables during erection. To the first of these headings 
he allots 20 marks, which seems to us to be rather excessive 
as compared with only 15 marks for mechanical protection. 
Asa result of the author's adjudication, the screw tubes 
receive 65 per cent. of tbe possible 100, Simplex tubes 
52:5 per cent, lead-covered twin-wire cables 75 per 
cent, and wood casing 46 per cent. Ав the author 
points out, the values arrived at are not of absolute 
practical use, from the fact that there are other properties 
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in the systems which make them especially applicable for 
certain kinds of buildings. He proceeds to warn installers 
of electric light against using mixed systems of wiring, 
wbicb, as he rightly points out, are apt to have the faults 
of all and the advantages of none. Where a mixed system 
is absolutely necessary, the change over should always be 
made at the distribution boxes. He also deprecates the 
use of screw joints between conductors, which are not во 
serviceable as the soldered joints. The vexed question of 
uniformity in requirements is then dealt with, but we are 
afraid that while the individuality of an engineer in 
charge of town installations continues to exist, so long will 
there be individuality shown in the requirements from 
wiring contractors in different towns. One novel sugges- 
tion, which we are sure will not come into service, is that 
the retention money for wiring work should be the fee of 
the consultiog engineer employed, and that out of this 
feo the corsulting engineer should make good at the 
end of the year any defects which have arisen. While 
agreeing with the author that in many instances the 
retention money is held for a year without much reason, 1t 
must b3 remembered that if such a clause were put into 
specifications all contracts would be working on the same 
basis, and could make provision in their first cost repre- 
senting the interest on the money which they would be 
out of pocket. In conclusion, the author protesta 
against an installation test being looked upon as a 
criterion of the value of the work done, and advocates, in 
the interest of honest contractors who do good work, that 
proper precautions should be taken for supervising all 
work, wbich can only be done when visiting the installation 
while in course of construction. 


European Developmemts.—We have just received 
from Mr. W. J. Hammer a complimentary copy of his 
address on important European electrical and engineering 
developments at the close of the nineteenth century delivered 
before the American Institute of Electrical Engineers. We 
had the pleasure of meeting Mr. Hammer before he returned 
to the States, and of gathering from him beforehand his 
ideas of certain new engineering undertakings which he had 
been investigating. His description, however, as presented 
to the American Institute contains a large number of 
details concerning those various inventions which are 
worthy of most careful perusal. He heads his paper 
with some notes on the telephonograph, an invention of 
Mr. W. Poulsen, of Copenhagen. This instrument, which 
records sound by permanently magnetising a steel wire, is 
classed by Mr. Hammer ав one of the most interesting 
novelties exhibited at the recent Paris Exhibition. Amongat 
the special information collected by the author conceruing 
this are details as to the design of the small eleetro- 
magnet which is used for magnetising the steel wire. 
He states that it was found advantageous not to use 
a complete magnetic circuit, but that two independent 
bar magnets, with their adjacent poles placed on either aide 
of the wire, give much more satisfactory results than an 
arrangement employing the usual horseshoe magnet. This, 
perhaps, is to be expected from a consideration of the 
exceedingly rapid alterations in magnetisation which have 
to be set up by the current passing round the wire 
surrounding these magnets. Mr. Hammer had the 
privilege of inspecting a number of instruments in Berlin, 
at the factory of Messrs. Mix and Genest. It was there 
found that when one wanted to obliterate a message in 
a steel wire, it could best be done by passing it between 
the poles of an electromagnet. Unless this be done, the 
wire could be aubjected to a considerable mechanical treat- 
ment, such as being cleaned with emery paper, without 
appreciably affecting the record. Mr. Hammer proceeds 
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in his address to deal with the various ways in which а | Mr. Hayward’s idoa wea to get a uniform system of 


telephonograph could be used to give an increased volume 
of speech by using a number of instruments connected 
on the one receiver. He comments also on the great 
advantage which the instrument has over the previous 
methods of recording speech, in which the influence of 
the recording stylus is so apparent when certain notes 
and sounds are being dealt with. The next subject to be 
dealt with is that of the Langen monorail suspended 
railway, the first section of which—between Barmen and 
Elberfeld—is now open. Of the Nernst lamp Mr. Hammer 
has a good deal to say, having observed lamps of the 
Nernst type manufactured in Germany, Bavaria, Hungary, 
London, and America. He expresses the opinion that the 
American lamps are well to the front. He gathered 
incidentally from an installation of Nernst lampe in Berlin 
thas their life was by no means great, as out of an installa- 
tion of 54 there were usually from two te four lamps out 
in spite of frequent renewals, which were carried out by 
the company supplying the lamps. He believes, however, 
that the difficulties connected with the commercial success 
of the Nernst lamp are quite as surmountable as those 
which in the early days so much retarded the develop- 
ment of the carbon-flament lamp. With respect to 
ordinary incandesceat lamps, the author states that 
the Electricitate-Gosellechaft, of Berlin, now use iron 
leading-In wires for all their carbon-filament lamps. 
In that case the iron wire is sealed into the glass in an 
atmosphere of carbon monoxide. The next big division in 
the paper deals with European developments in steam- 
engines, and specially in gas-engines of a large size for the 
utilisation of blast-furnace gas. We propose to give some 
liberal extracts from Mr. Hammer's address at an early 
date. His remarks on steam-turbines also fairly deal 
with the developments by the two great rivals in steam- 
turbine work — viz, the Parsons steam-turbine and the 
Laval steam-turbine. The paper is concluded by notes on 
electric railways working at high voltages, both the Ganz 
system and that laid down for trial by Messrs. Siemens and 
Halske being explained in detail While congratulating 
Mr. Hammer on the wonderful amount of information he 
collected on bis European trip, we think the American 
Institute of Electrical Engineers are to be even more 
congratulated on the fact that one of their members has so 
ably represented for them as a whole what was to be seen 
in engineering developments in Europe at the close of the 
nineteenth century. 


Power Transmission in Utah.—Mr. J. R. Cravath 
contributes to the Electrical World a most interesting 
artiele on the experience gained in the operation of 
long-distance power transmission in and around the 
Salt Lake City, Three large undertakings, which were 
originally commenced in opposition one to the other, 
have now been merged under one control. These are 
respectively the Big Cottonwood Power Company, which 
has ite works some 14 miles to the south-east of Salt Lake 
City, and was opened in June, 1896 ; the Pioneer Electric 
Power Company, which has its works in the Ogden Cañon, 
some 37 miles away from Salt Lake City, and which com- 
menced working in July, 1897; and the Utah Power 
Company, which has its works in the Big Cottonwood 
Cañon, which were laid down, in 1897, originally for the 
transmission of power for the Salt Lake City ratlroads. 
The engineer of the combined system is Mr. R. F. 
Hayward, and his experience of large transmission 
schemes must, in consequence, be exceedingly valuable. 
He has given some most interesting notes from his 
experience to Mr. Cravath, and these are Incorporated 
in the article. In the first place, after the consolidation, 


distribution. Fortunately, the frequency in all the plants 
was the same, but there the aniformity ended. It is now 
arranged, however, that all the secondary system is 
uniform, so that all the plants can be worked in parallel. 
It is contemplated in the near future te raise the voltage 
on the transmission lines of both the Ogden and the Big 
Cottonwood stations to 24,000. This can be done on the 
Ogden line without rewinding the transformers by chang- 
ing over from the delta system of connections to the star 
system. The transformers of the other line will have to 
be rewound. The distribution to the small sub-stations is 
done by means of 2,500-volt mains. The sub-stetion trans- 
formers have delta-wound primaries; but the secondaries 
bave the star connection. All motors under 10 h.p. are 
connected to the outside legs of the stars at 200 volts. 
Motors over 10 h.p. are supplied from separate trans- 
formers. The private lighting is balaneed equally between 
the outside connections of the ster and the neutral, whieh 
gives 116 volte on the lamps. It is usual to run the 
neutral wire and one of the others down each street, 
and to balance one street against the other in the first 
instance, but as the consumers increase, the third and 
fourth conductors are put in and connected. Mr. Hayward 
favours a complete system of a network throughout the 
town. As regards the voltage regulations, it has been 
found necessary to run certain are-lighting machines by 
means of synchronous motors. These synchronous motors 
can have their excitation varied, and it is found by doing. 
so the voltage on the line can be varied by 10 per cent. 
We gather from the writer’s remarks that there has been 
some considerable trouble in eonnestion with the water- 
power stations, due to falls of snow and rock injuring 
the flumes or actually causing temporary dams in the 
streams which supply the station. In consequence of 
this, reservoirs are being constructed to make the under- 
takings independent of small obstructions lasting from 16 
to 20 hours Mr. Hayward, in connection with this, 
expresses the opinion that if the development of a 
water power is so expensive in proportion to the power 
produced that the cheapest construction of flame, eto., 

must be chosen on account of its cheapness, it is not worth 
developing, owing to the interruptions that are sure to 

ensue. Another point which this gentleman strongly 
insists upon is that АП transmission lines should be 

in duplicate, so that repairs may be made on one set 
of wires while the other is supplying the power. Ho 
considers that in a mounteinous country a No. 4 wire, 

or No. 5 wire at least, is the smallest that should be 

used for mechanical strength, and that a 10 per cent. 

drop is allowable. Aluminium wire has been trled by 
the company on a six-mile length, with reasonable success, 
Again, Mr. Hayward is in favour of placing the line wires 
in accessible positions rather than running them straight 
across the mountains to save length. He adds that the 
cost of the pole line, independent of the copper, is very 
great in crossing mountains, so that increasing the voltage 
to reduce the copper does not proportionately reduce the 
total expense. Ав regards insulators, Mr. Hayward finds 
that a punctured insulator does not cause a direct short- 
circuit. What happens, however, is that the small are 
that is formed through the hole in the insulator gradually 
burns away the pin, and, in consequence, the pin breaks, 

and the crossing of the wire causes the trouble on the line 
rather than the original puncture. He has found no 
instance of the pins of insulators being burnt away 
without a puncture having occurred, and his experience 
deals with voltages up to 16,000. The whole article is 
one which is worthy of careful by any engineer 

having the design of tranamission lines in hand, 


| 
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THE CONSUMERS’ DEPARTMENT OF A CENTRAL 
STATION. 


A great amount of matter has been written during the 


past few years by wiring contractors and manufacturers 
tions which are issued by 
oers 
tions 
has о conform before it is allowed to be connected to the 
та 


The necessity of certain tests and саси being 
conformed to is indisputable if the supply is to prove 
satisfactory from both the engineers’ and the consumers’ 
pointe of view, for in almost nine cases out of ten faulte 
which develop on installations could have been avoided 
had a proper inspection and test been made of the work 
before the current was put on in the first instance. 
There are always a number of people ready to find fault 
with the electric light, so that it is the duty of our engineers 
ible precaution to avoid the failure of the 

light on a consumer’s installation, and there is not the 
ghtest doubt that the use of good materials and proper 
being insisted upon contributes to the success of the 
tion, ftom the consumer's point of view, to a very 
large extent, The unfortunate part of the business is, 
however, that almost every station engineer has some 
particular idea as to what are the best rules to be followed, 
with the result that it is almost impossible for a contractor 
parate towns, although the 

ht be identical, without some trivial 
tor, and in 
to put in the 
best possible job. It would, indeed, be an excellent plan 
eers would agree to adopt one set of rules— 
by the committee selected from 


regarding the numerous re 
our various municipai an 


supply companies' en 
to which the wiring of ligh 


ting and power 


to take every poss 


ins 


to out work in two se 
үе of supply 
objection being raised to his work by the ins 


all probability the contractor has endeavo 


if all our en 
say those wn up 
the members of the Institution of Electrical Engincers—and 
then if there happened to be anything out of the common 
about the system of supply, one or two regulations could 
be introduced. In the case of a small station, the work in 
connection with the testing and inspecting of consumers’ 
installations is usually carried out by the assistant 


engineer, but when the undertaking is one of any magni- 


tude, a separate department is generally formed to deal 
with this. work, having an installation inspector for its 
chief, who has a number of assistants under his control. It 


would, perhaps, be as well if we now considered the work 


for which this department is responsible, and then proceed 
to show some of the points which have to be attended to, 
with the hope that it might prove of use to some of those 
gentlemen who take up any of the many appointments 
which are certain to be made within the next few years, as 


the importance of this department becomes more apparent 


to our municipal authorities and private companies, 

The service mains for the consumer are, of course, put 
in by the mains sng nein who also, as a rule, fixes the 
main cut-out, since this is looked upon as a protection to 
the service as well as for the meter. It is, therefore, beyond 


this cut-out that the work of the installation department 


commences—visz., with the fixing of the meter and also of 
the maximum demand indicators if any be employed. "The 
head of the department shouid, therefore, be quite 
familiar with the construction and working of the meters 
which are to be fixed, as the satisfactory working of them 
on the circuit largely depends upon them being properly 
installed ; and it is very essential that this work should be 
carefully inspected after the meter-fixer has completed his 
work, care being taken to see that the meter is perfectly 
plumb, and that all terminal screws are serewed up tight. 
If the meter is one containing mercury, it should 
be examined to see tbat none been spilt during 
the journey from the stores. When the current is put on 
to the meter for the first time on the consumer's premises, 
it should be tested to see that it will start with the smallest 
load on which it is likely to be called upon to register—say, 
for instance, an 8-c.p. lamp. In the event of the meter being 
a watt-hour instrument, shunt running must be guarded 
against, for it is very frequently found that, although the 
meter has been y adjusted in the test-room, it 
will have a tendency to run on the shunt when fixed and 


connected up ready for work, probably owing to the 
increased vibration to which it is subjected. The reading 
of the meter should also be taken immediately before 
the installation is connected, although it is usual for 
a note to be made of this before the. instrument leaves 
the test-room. If, however, the inspector makes a 
practice of doing this, it will serve as an additional 
check, and if at some future date he has to settle 
a disputed account with the consumer, it will pre- 
vent any doubt being raised in his own mind as to 
whether the original reading of the meter had been 
correctly record Of course this original reading of the 
meter would be useless after some time had elapsed, and 
the fingers had worked completely round. It is very rarely 
that the fingers of the meter are at zero when fixed, as a 
number of units are generally put through the coils before 
leaving the test-room in order to check the counting gear, 
and the fingere would probably be loosened if they were 
set back. The installation inspector should have had 
practical experience in the wiring of installations and 
should preferably have had charge of carrying out 
work; for if the station with which he is connected is 
a municipal one, he will very likely be called upon 
to get ont schemes and draw up the specifications for 
the lighting of municipal buildings, and if the work 
be let out to contract he will have to arrange the 
work with the contractor who is carrying out the 
job. It is here that he will find his practical expe- 
rience standing him in good stead, for although it is, 
comparatively speaking, a very simple matter to decide 
upon the best runs for mains and the most central positions 
for distributing centres (from an electrical point of view), it 
is very often found that to run to the points so decided 
upon necessitates crossing steel ers and, perhaps, drill. 
ing through a few concrete walls, when, perhaps, a little 
more consideration would have discovered another way, 
which, although requiring a little extra length of cable, 
f have been the means of saving a lot of money in 
ur. 

It is not proposed in these articles to discuss the merits 
and demerits of the various regulations which are issued by 
different METUR as it would not only take too long, but 
the author does not think 16 would serve any good purpose 
to do so. They will probably, however, contain references 
to certain regulations which should be strictly enforced, 
not so much for the protection of the installation from 
breakdown as for the use which they may be to assist 
the engineer to keep up an equal pressure of supply on 
the network. It is a very good plan, if it can be arranged, 
for the inspector or some of his assistants to visit instal- 
lations whilst the wiring isin progress, but it very often 
happens that the department is so very busy the time 
cannot very well be spared to make а tost and inspect the 
work until it is ready for connection to the mains. This, 
however, renders the making of a very searching inspection 
a very difficult matter, but the author has found that if 
pes of capping are taken off at various points on the 

stallation, and the wires are examined between floors 
and at points where they г“ through walls, а very 
good idea is obtained of the class of work which has 
been put in, If, however, any little point leads the 
inspector to think that some of the work has been 
scamped, the whole of the wiring should be carefully 
examined, The authors experience with contractors 
has been that if they are approached in the proper 
manner (and it must not be forgotten that it is to 
these men that the station engineer is indebted to a 
large extent for the connections to his mains, owing to the 
energetic way they canvass the district), they will, as a rule, 
do all in their power to facilitate the inspector's task, and 
be only too willing to carry out any reasonable suggestions 
which he might make to them. When it can be arranged, 
a joint should be taken at random and the insulation of it 
cut open, for there is no doubt that the joints are, as a rule, 
the weakest points of an installation. Bad joints are perhaps 
the most difficult faults to find out on an Installation, as 
it is impossible in the course of an inspection to critically 
examine every one, and unless the joint be actually 
uncovered its weak points are not discovered, for generally 


the outside appearance is all that one eould desire, It ia 
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very rarely that one comes across an installation which is 
absolutely bad, and when this does occur the contractor is 
usually found to be of the plumber or iroumonger class, 
who leaves the carrylug out of his work entirely in the 
hands of a wireman (for the simple reason that he does 
not know anything about it himself), who does not trouble 
himself as to how the work is done as long as ho can get 
it connected and draw his wages at the end of the week. 
The risks of breakdowns on wiring installations due to bad 
joints, however, are not nearly so great now as they were 
а few years ago, as owing to the introduction of certain 
fittings, such as “looping-in” ceiling roses, and the more 
general adoption of the “ distribution” system of wiring, 
their number is considerably reduced. 

With regard to the testing of installations, we find that 
the requirements of the various engineers are almost as 
varied as the other regulations. In some cases a certain 
insulation resistance per lamp is required irrespective of 
the candle-power, whilst in others the required insulation 
resistance required varies according to the amount of 
current taken when all consuming devices are in use. 
The great advantage of the latter method is that the 
insulation resistance required increases with the pressure 
of supply. The following will serve as an example: 
Supposing an installation consists of 20 lamps of 16 с.р. 
and the pressure of the supply mains is 100 volts; the 
current taken when all lamps were in use would be about 
12:8 amperes, the insulation resistance according to the 
standard set forth by the Institute of Electrical Engineers 
would have to be 1:9 megohms. If, however, the pressure 
of the mappy was double—viz., 200 volts—the current 
taken would be only 6:4 amperes, and the insulation 
resistance would have to be about 5:9 megohms. It has, 
however, the disadvantage that if the contractor should make 
a test of the installation before the undertakers’ inspector 
i дшш on the scene and finds it to come out slightly 

ow that which is required, it is a very simple matter 
for him to change а few of the lamps for ones of 
a eni candle-power, and so adjust the current of 
installation to suit the insulation resistance. He can then 
change the lamps back to their origiual candle-power as 
soon as the inspector's back has turned. The insulation 
resistance of an installation must not, however, be relied 
upon to indicate the class of work which has been put in, 
as it very often happens in the case of a new building that 
although the very best of material has been used, and 
be cer workmen have been employed, the insulation 

се comes out very low when the work is completed, 
the reason of this being almost invariably due to surface 
leakage across cut-outs, ceiling roses, and distributing 
boards, owing to the general dampness of the building. 
In those eases where electrollers are used, the damp- 
ness of the plaster used for fastening the collar of 
the lamp in position is often qnite sufficient to bring 
down the insulation resistance of an installation. When 
it is found that these conditions exist in a building, 
and where it is very probable that the low test is not due 
to either bad workmanship or inferior material having been 
used, the installation should be connected to the mains 
on the understanding that the supply will be discontinued 
if the insulation resistance does not improve after the current 
has been on for some time. When this arrangement is 
carried out, the precaution should always be taken of 
informing the consumer the conditions under which the 
connection has been made, which will be the means of 
avoiding trouble if at some future date it is found 
necessary to cut off the supply owing to the insulation 
resistance not improving as was expected. The installa- 
tion so connected should then be tested from time 
to time—say, once a month—and if the insulation 
resistance is found to have fallen on any of these 
occasions below what it was when tested previously, 
the contractor should be called upon to put the matter 
in order. | 

The following is an actual case of an installation 
which was connected under the above conditions. The 
Installation consisted of incandescent lamps, and the wires 
were run in wooden casing let into the plaster, and when 
the work was first tested the insulation resistance was 
only 1'0 megohm instead of 5 megohms. 


Date. Insulation resistance. 

March 16, 1900 (date connected)... 1:0 megohms 
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Tho insulation resistance of motors is also very liable to 
be low when the first test is made, for it is very likely that 
the windings of the motors will not have had any current 
through them since the final tests in the works of the 
manufacturers. In all probability some considerable time 
will have elapsed between the date when it left the works 
and when it is ready for the supply company's inspector to 
make the test, and during this period it will have had 
plenty of opportunities of getting damp. One generally 

nds in the regulations of the supply company special 
reference being given to the insulation resistance of 
motors, and in some cases one finds the exact opposite 
required from that which is required by others. The 
author remembers one rather amusing case which 
came under his notice some few years ago. The 
engineer of one of our largest municipal stations, 
in revising the regulations which were issued by him, 

required that the frames of all motors should be 
permanently connected to earth. A few weeks after- 
wards a large motor was connected to the mains, the 
eontractor earthing the frame in accordance with the 
requirements. Shortly after the connection had been 
made the consumer wrote to the chief engineer to say 
that the insurance company with whom his premises were 
insured had made an inspection of the installation, and 
had refused to pass it owing to the frame of the motor 
being earthed, the reason being that the insulation to 
earth would be certain to be low, since the insulation 
resistance between the windings and the frames of motors 
was, a as rule, rather poor. e result of this was, of 
course, а 8 теп а insurance x 

‘gs engineer and the m engineer, w 

Fosulted ee the end that the motor was still left 
connected, although the earth wire remained on. If 
it is not compulsory to earth the frames of motors, 
the insulation resistance between the windings and 
the frame does not matter so very much, as if the 
motor is only a small one, it can be bolted down toa 
wooden floor and the holding-down bolte of coach screws 
may be bushed with fibre or other insulating material. 
The permanent earthing of the frames of motors is a 
practice for which there is much to be said, and which the 
author has found to work very well in practice. The 
great advan is that if the insulation between the 
windings and the frame breaks down and the system of 
supply is a three-wire one, with the middle wird earthed, 

the fuses of the motor are at once blown, thereby indicating 

that something is wrong. Now, if the frame of the motor 
was insulated from earth, it might be raised to a 

tential sufficiently high above that of the earth to 

жеге not only annoying to any person touching 
it, but positively dangerous under certain conditions. 
And, to take an extreme case, if driving chains were used 
instead of belts, whole lengths of sha ing might become 
charged, which would almost certainly lead to an accident 
of some kind or other. When power installations are to 
be connected, it is always advisable, if possible, for the 
contractor who has carried out the work to be present 
when the inspector makes the connection. If, however, 
it is impossible for this arrangement to be made, the 
inspector should very carefully examine all connections to 
the motor and starting resistances and switches before 
switching the current on, as great damage might very easily. 
be done to the motor if it is not connected up properly. — 
The author has come across a great many cases of mistakes 

in the connections of motors, bat it is only fair 
to say that in nearly every case the contractor 
was of the type which has been previously alluded 
to. It is a surprising fact, however, that a large number 
of wiremen, who are perhaps very good men as far as 
ordinary lighting installations are concerned, are absolutely 
ignorant when they come to have to connect up, say, a 
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ahunt-wotnd motor. The following will give an illustra- 
tion of the kind of thing that is sometimes to be met with. 
The wiring contractor had purchased the motor, which was 
a shunt-wound one, from a well-known firm of manu- 
facturers, and obtained the starting resistance from a local 
firm. The starting resistance consisted merely of a series 
of coils, which could be eut out of circuit by means of a 
movable arm actuated by means of a worm and wheel. No 
provision was made on the starting switch for connecting 
the free end of the shunt in order to obtain the full field at 
starting. If thestartingswitch had been properly constructed, 
and a separate terminal provided for the shunt, no doubt the 
contractor would have managed to bave connected the motor 
upallright. Ashedid not know, however, that there wasany- 
thing missing, he proeseded with the work, and connected the 
starting resistance in series with the main circuit. The 
result of this was that the motor refused to “mote ” until 
about three-quarters of the resistance coils had been cut 
out of circuit, at whieh point the spirals were in great 
danger of being fused. Needless to вау, the arrangement 
was hot permitted. The next time the inspector went he 
found that a separate circuit had been run from the main 
to supply the shunt circuit, and an ordinary double-pole 
switeh fixed to control it. Of course, if this arrangement 
had been used, the chances are 10 to 1 that the insulation 
of the field winding would have been pierced, there being 
no path fot the discharge. The only thing that could be 
done with the apparatus available was to connect the shunt 
on to a point about half-way along the starting resistance, 
80 that sufficient field could be obtained for starting. The 
speed of the motor was, owing to this, higher than it was 
designed for, but the contractor was quite satisfied so long 


as he had got the motor to run. The aceompanying 
will show the three attempts made by the 


contractor. 
(To be continued. ) 
__—— ee 


BIRMINGHAM LOCAL SECTION OF THE INSTITU- 
TION OF ELECTRICAL ENGINEERS. 


The following is the inaugural address of the chairman, 
Prof. Oliver Lodge, D.Sc, F.R.S. (member), delivered 
Feb. 27, 1901: 


The first thing it behoves me to do is what my magnificent 
friend Fitzgerald did on opening the Dublin Section—visz., 
congratulate the parent society on its wisdom and enter- 
prise in forming these local branches. And I eongratulate 
them not only on the idea, but on the way they are 
executing it: on the free constitution they give, and on 
their system of publishing and utilising papers com- 
municated. A multiplicity of publishing centres is bad for 
science ; the more unified publication can be the better. At 
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the same time, excessive centralisation and lack of stimulus 
to exertion at local centres is bad, too. 
the greater evil of the two. But by the present action of 
the Institution of Electrical Engineers both evils are avoided. 
Local ability and energy are stimulated and encouraged, 
and at the same time the advantage of central publication 
is secured. I hope that the good example thus set may be 


If anything, it is 


followed by other societies. If the experiment succeeds, it 
will be followed. A successfal experiment is a splendid 
thing, for it can be repeated and can develop unimagined 
advantages. 

Next, I would thank my ро friend, the President of 
the Institution, for eoming down to give us his support 
and encouragement at this our inaugural meeting. Prof. 
Perry is ап educational authority and а great educational 
enthusiast. He is an engineer, but he is also a physicist 
and a mathematician, and he is a Бан many things beside 
those. Catechise his studente, and you will find that they 
learn from him not engineering and mathematics alone— 
they learn much of those, but they learn а good deal about 
ether things as well. They are even guided by him in their 
miscellaneous reading. I can tell you that things are, or 
used to be, lively in Perry's classroom ; and when he got 
workmen to come and hear him, men who were familiar 
with engines and mashinery, but ignorant of the laws of 
motion, they were not treated to high and dry principles 
er to abstract science, but the machine which they knew 
Was taken as the basis, and fundamental principles were 
dissected ont from it by the band of a master. Not every- 
one can do that, nor is it equally suitable to all grades 
and kinds of students; but to the artisan it is suit- 
able, and the work which Perry did at Finsbury 
had the most admirable results. Now he is engaged 
en reform of school education and primary education, 
and he is full of ur and originality and plain- 
apokenness in these things, too. Nor would he be for 
& moment backward in dealing with university educa- 
tion. If we do not go straight in developing this university 
en sound lines, o may depend upon it that Perry will 
let me know. ell, he plenty to de where he is, and 
I recognise in him а man genuinely anxious to serve 
humanity, full of energy, full of knowledge, full of 
enthusiasm, and, what is more, full of goodness—one of 
the kindest-hearted Irishmen of them all. In the rough. 
and-tumble of London life, people are so busy they neither 
give nor take credit for the more human virtues. He has 
to come down to the provinces to hear his character, and I 
daresay he is astonished to hear it. But I mean what I 
may ; and I say no more. 

The soclety has to do with electrical applications—a 
large subject, if ever there was one. It be as the 
Society of Telegraph Engineers, and dealt chiefly with 
cable enterprise; then it took over the telephone. then 
electric lighting, then transmission of power, then tram- 
cars, and now it is likely to take over nearly ail under- 
ground locomotion. In time, and in some countries at 
any rate, it may take over the railways themselves, 
Nor is it confined to civil engineering: A ship of war 
is full of electric contrivances, and the society sent a 
corps of experts to add to the land forces in South 
Africa. There are, indeed, other engineering societies, 
notably the Civil and the Mechanical, both powerful, well- 
established organisations; and very kind, hospitable, and 
helpful has that ancient and distinguished body, the Civil 
Engineers, been to their younger Cinderella aister, the 
electrical branch of the profession, whose future is destined 
perhaps to rival in brilliancy, though by no means ever to 
eclipse, their own services to humanity, 

e applications of science, there seems to be a 
fallacy still abroad in this country, judging by the tone of 
some recent presidential addresses and public utterances 
designed to controvert it. Some misguided persons seem 
to hold that general education and mathematics are 
unpractical and useless encumbrances. What they really 
mean is that if a youth has them, and nothing else, he 
is less useful than if he failed to possess these but did 
possess many other powers and aptitudes. Quite true, if 
the two аге mutually incompatible. But why try and 
compare two evils and choose the lcsser ? Why not go for 
a positive good! Why not advocate all the business 
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virtues and the engineering ganins # you сап 
and advocate all the mathematics and physics and acquired 
learning as well! Well, if you do, you get Jahn Hopkin- 
son and men like him (not to speak of the living), and that 
I take it is the type of man you want. But the objection 
from a suspicion that mathematics is often so badly 
taught that by the time a man has acquired a great deal of 
it he is somewhat unfitted for anything else. If that is so it 
is a grievous fault, and I know that the fault does exist. The 
training of a ү mathematician is one thing, the training of 
engineersand physicistsis another. Noone would bethe worse 
for а commonsense mathematical training, some even of pure 
mathematicians would be a great deal the better for it; but 
an engineer must have it or must invent it for himself—no 
light task. Well, this reform of mathematical teaching has 
been taken in hand by several. All of us recognise the need 
of it: nearly ail physicists and engineers, I mean. I realise 
it strongly. But no one has more vigorously and recently 
taken up the cudgels and belaboured opponents than our 
resident: so that now the old mathematical Tory dare 
ly raise his head. We only wish he would. He is 
always being coaxed to put his head out, like Kruger's 
“ tortoise,” and then the bludgeon will descend. But he 
stays in his shell, and perseveringly conducts the patient 
English youth by roundabout paths over that asinine 
bridge and other antiquities, the continued school use of 
which is а monument of modern education folly. 

I wish someone would advocate teaching Greek methods 
of arithmetic as well, for then surely rebellion would set 
in; but, unfortunately, Euclid's arithmetical books were 
lost. Euclid himself was splendid. So was his book; 
for its day and generation, and its purpose as а system of 
geometrical philosophy, admirable; but like some other good 
things, it has had ite day, and for elementary and popular 
purposes should cease to be. We аге too busy; there is too 


mush to learn nowadays to leave time for us to cross every . 


river by ascending to its source and walking down the other 
side. Professional guides along the old river-path atill 
attempt to hide the bridges, because if they were too easily 
seen their occupation would be gone; but the bridges are 
there, and sooner or even later schoolboys will be permitted 
to make use of them and enjoy the country on the other 
side, without spending ail their days in a toilsome and 
deterrent mode of getting there over а route approved by 
the ancients. If there be any workers in engineering or 
any other branch of technology who affect to despise pure 
science and say that ita pursuit is needless, they are hardly 
worthy of notice. It must be affectation. Even so might 
а coal-miner affect to despise the sun, on the 
he did not need it below ground, that he could do his work 
quite well without it, not realising that it was the sun 
which put the coal there. And if any man is so immersed 
in what I may call black-country undertakings as to forgot 
the smiling face of his mother-earth, let him realise that 
his health and sustenance are the outcome, not of his useful 
burrowings and grimy surroundings, but of the sunlit 
surface and the peaceful agricultural pursuits he has been 
compelled to abandon, and which at present seem so foreign 
to him. So it is with those immersed in practical applica- 
tions, who forget their indebtedness to and dependence on 
the past, the present, and the future of pure and undiluted 
acience. 

But, on the contrary, it is to be heartily admitted that 

e enlarged experience and the large scale experiments 
rendered possible by the wealth of communities who apply 
science to their own convenience, reacts with immense 
advan on the pure science itself. The thing ie 
manifest, and needs no enforcing. But those large scale 
experiments are hardly like experiments proper; they 
cannot readily be tampered with (one is rather nervous 
about interfering with the traffic or the illumination of a 
district to observe, say, the capacity rushes in mains); they 
remind one of astronomical observations rather than of 
laboratory experiments. The essence of an experiment is 
that it shall be modified in all sorts of ways, and shall be 
lived with on terms of familiar intimacy, not that it shall 
be regarded from a distance through a telescope furnished 
by inspectors’ and workmen’s reports, with illustrations 
drawn from lettersof indignant consumers to the public press. 
To understand the blaze of a new star and disentangle 


t them, 


ground that. 
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itẹ meaning with a „ demands first that the 
apectros shall have been invented and comprehended 
by laboratory physicists and chemists and mathematicians ; 
let us say hy Kirchhoff and Bunsen and Stokes; and, 
without similar purely scientific work, the large scale 
occurrences witnessed in industrial enterprise would not 
be rightly and readily understood. Yet it is not to he 
urged that pure science should really be studied simply 
and solely for its own sake, apart from the needs ef 
humanity : as the cant phrase usad to run & few years ago, 
" Art for Art's sako.” 

The pursuit of pure science for its own sake is a good 
and wholesome formula up to a certain point, because the 
tendency of unregenerate man has always been opposed to 
it. The usefulness of scientific applications needs no 
preaching, but, strangely enough, there is a great tendency . 
to forget or ignore the scientific foundation on which they 
rest. And the human mind is so constituted that, as a 
rule, the necessary powers and aptitudes for both do not 
go together. The man who can pursue pure science does 
во best, as a rule, when he is not distracted by considera- 
tions of utility. The applier of science, on the other hand, 
soon gets so immersed in practical details and pecuniary 
considerations, which are clearly vital, that he has neither 
leisure nor inclination, nor always the right kind of ability, 
for advancing the pure science itself. Pure science must 
always advance into territory which appears for the moment 
rather useless and barren мы aloof from humanity. It must 
be 80, since 16 is new ground never open to humanity before. 
Consequently, there is a weird unearthliness about it which, 
to people engaged in the turmoil of business, may feel cold 
and repellent, if ever they allow themselves to be assisted 
to breathe its atmosphere for a moment. But the strange, 
new, unknown, bracing air has а fierce fascination of its 
own akin to that the lone ice packs of the Arctic 
seas, to the healthy and intrepid explorer, or as the 
mountain tops are to а member of the Alpine Club. So 
enticing does the atmosphere of pure science become to 
those who frequ breathe it that to them sometimes it 
feels the only air worth breathing, and the everyday 
atmosphere of humanity strikes close and stifling in com- 
parison. Let such men atone, encourage them in their 
quest; they are not too numerous, and whither they show 
the way others hereafter will follow. Moreover, the region 
which they enter is no limited Arctic Circle in reality; it 
is, as 16 were, the aretie entrance to another world, whence, 
if we penetrate further in pursuit of the pioneere, we shall 
reach ultimately the temperate zones of work and livelihood 
and applied science ; nor need we doubt but that at some 
date, as yet far distant, the human race may at length make 
its way on through these regions too, and attain, even by 
this apparently arid path, the rich tropical belt of luxarious 
verdure and bright sunshine, where conflict ceases and art 
and enjoyment and emotion and religion begin. 

Facts known to few, with effort, are aclence; but those 
same facts when known to all, without effort, are ssthetic ; 
they can then be appreciated in a fuller and higher way, 
can be seen in an altogether new light, so that they 
become fit subjects for poetry, for music, and for art. 
Meanwhile the justification of all pure dry science lies 
essentially in ite ultimately human bearings. If a subject 
could be proved to be never capable of any human influence, 
or any relation to humanity, however developed it might 
become, then its pursuit would be rightly condemned. But 
such proof can never-be given. Again and again have the 
most unlikely channels developed into fruitful water- 
courses; we must trust the instinct of our leaders, and let 
them advance unhampered, in faith that where they feel 
so much enthusiasm, where they seem to see their way so 
clearly and so well, we, too, in time, or our descendants, 
shall be able to enter with their aid, and shall realise that 
the remote and at first sight hopelessly inaccessible region 
is full, after all, of human interest and of that which 
contributes to the enrichment of life. We are in the 
beginning of a great era in connection with the pure 
science of electricity. The almost despised and neglected 
subject of electrostatics, as known to Franklin, is reari 
its head again, and is pressing to the front. The - 
ment of a charged rod and pith balls is typical of much, 


perhaps typical of all that goes on in electricity: and how 
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much this means some of us are be 
must look to Larmor and FitzGe 


they can, the nature of an electric charge—that blank, that | controlled from the 


absolute void, so wisely left by Clerk Maxwell in his 
scheme, left also by Helmholtz in his, a vold oceupied by 
the isolated brilliant surmise contained in the phrase, one 
molecule, or atom, of electricity.” But even before we 
understand the nature of an electric charge, we shall find 
that the labours of J. J. Thomson have enriched the science 
of our times with what appears likely to be a unifying and 
comprehensive generalisation, such as philosophers of all 
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PLAN OF MOTOR 


FK 1—BNHlevation of the Reno Inclined Elevator as erected at Liverpool in connection with the Overhead Ballway. 
time have groped after, for which some of them have | matic switch and from the railway ша by а double- 


strongly hoped. 


LIVERPOOL OVERHEAD RAILWAY. 


Although originally designed as a railway to serve tha 
docks alone, the Liverpool Overhead Railway has gradually 
been extended north and south to two important suburbs, 
and, by means of electric trams owned by the company, to 
other outlying districts, The number of passengers carried 
per annum on an average exceeds 11,500,000, and to meet 
this demand has required no little exercise of skill on the 
part of the officials in the organisation of the traffic arrange- 
mente, etc. With that enterprise characteristic of them, 
the company have recently installed at their Seaforth Sands 
station an inclined elevator which is of American type, 
and was supplied by the Reno Inclined Elevator Syndicate, 
of Finsbury-pavement, E.C. The convenience of such an 
arrangement to the general public as a means of conveyance 
from the ground level to platform level cannot be over-rated. 

The elevator proper consists of a continuous moving 
platform 65. long, travelling upwards at an angle of 
25deg. and at а speed of 11016. per minute. As will be 
seen from the оры drawings, it is provided with 
a moving handrail. is travels at the same speed as the 
elevator itself, and presents no difficulty whatever to 
persons getting on and off, special provision being made 
in the construction at the top and bottom which takes off 
and lands a erg o7 with the greatest ease and without 
the least shock. The apparatus is capable of carrying 
as many as 3,000 persons from one level to the other 
in one hour. As a sign of its popularity we are 
informed that 95 per cent. of the passengers make use of 
the elevator in preference to the stairs, which run side by 
side with it. The construction of the elevator is of con- 
siderable interest to engineers. It consists of a lattice 
steel truss having a steel angle pathway carrying the moving 
platform, the gear to operate which is fixed to the head of 
the truss. The chain wheel is of chilled cast iron ground 
to exact shape, while the tooth wheels, first motion, are 
machined moulded steel, and second motion cut cast iron, 
and motor pinion raw hide. The motor employed to 
drive this elevator is of 10 h.p, at 480 volte, and 
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pole knifə switch, thus enabling the elevator to be sto 
m either end, but only started from the pay office. This 
is the secondzelevator of this make that has been erected in 
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Fie. 2.—Section of the Moving Way, showin 
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this country, and the first one for railwa 
other being at the Crystal Palace. In New York, however, 
the Manhattan Railway have been these elevators 
with success for a considerable time, and, it is said, they 


purposes, the 
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have increased their passenger traffic in consequence. An 
ingenious estimate is that the average passenger climbs in 
the ordinary way of travel on elevated roads some 24,0006. 
vertically per annum, thus spending 134 hours in climbing, 
and expending 1:85 h. p. 

A considerable part of the passenger traffic on this 
railway comes from the docks, and as all the dock hands 
leave off work practically at the same hour, the company 
must be prepared to meet a rush. The introduction of 
this elevator will doubtless go a long way in helping the 

ent to attain this end, and, further, the danger 
which has hitherto been experienced on this line in 
mounting the stairs in a crush wil be obviated. 
The company are to be congratulated on their latest 
achievement, and we trust that the success which has 
already attended the working of the elevator will lead 
the directors to consider the propriety of installing similar 
мешш apparatus at other stations on the system. 
he contractors for machinery, constructional steelwork, 
and the electrical equipment were Messrs. G. Aston and 
Son, of 5 ин! = es carried out under the 
su on o . 8. 6 engineer and managin 
director of the Overhead Railway 5 ш 
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Some Notes on Polyphase Sub-Station Machinery. 
BY A. C. EBORALL, MEMBER, 
(Concluded from Supplement, March 29.) 


There are certain conditions of working which tend to 
cause hunting, or which make hunting worse should it be 
set up. An example of the former is difference in the 
form of the E.M.F. waves of generators and rotaries, which 
is in itself sufficient in some cases to start hunting, but such 
differences are, as а rule, not sufficient to give rise to serious 
trouble. On the other hand, machines with strong arma- 
ture reaction, or working much under-excited, are more liable 
to hunt than those with strong fields, because the magnetic 
flux is more readily distorted. For this latter reason it follows 
that over-excitation of the rotaries is a condition favourable to 

operation. Again, the momentum of the converters 
should be kept as low as possible, for this apparently indirectly 
assists hunting, and in any case impairs the action of any 
device that may be used for damping the oscillations in their 
early stages. Some engineers state that hunting on the part of 
the sub-station planb is increased by the impedance of the 
lines, but the author has not as yet found this, and considers 
that a moderate amount of self-induction in the lines is directly 
beneficial. Capacity in the feeders, on the other hand, does 
appear to have some influence. In practice, however, it is 
erally difficult to separate the causes that assist hunting 

m one another. The main cause will generally be found to 
lie with the engines, and when this is removed, or when the 
effects of field distortion set up by it are neutralised, the 
troubles generally disappear. Synchronous motor-generators 
are far less likely to hunt (with the given generating plant 
and transmission system) than rotary converters. This is 
because there is considerable armature reaction in the 
тиш motors, which tends to damp the pulsations in 

e armature current should hunting be set up, and also 
because the field system is fed at a steady pressure, which 
is totally independent of the pressure at the ends of the 
feeders ; but with unsuitable engines synchronous motors will 
hunt badly, the pressure on the direct-current side belng 
praetically unaffected thereby, which is & point to be noted. 
The characteristic pulsations in the feeder pressure will, of 
course, occur to just the same extent as with rotary converters. 

From what has been said above, it will be seen that to 
ensure the perfectly satisfactory operation of synchronous 
sub-station machinery two points must be attended to. The 
first is to take great care with the selection and operation of 
the generating and sub-station plant, particularly the former, 
so that the tendency to set up hunting will be as small as 
possible ; and the second is to provide means for getting 
rid of the hunting—that is, damp the armature oscillations 
in their earlier stages—should it be set up. Some considera- 
tions relating to the design of the generating plant will be given 
later, while regarding the means for damping the oscillations a 
few remarks may be made here, As these oscillations are 
actual speed variations it is evident that it might be possible to 
reduce them considerably by mechanical means, but the cost of 
devices for this pu would be out of the question, to say 
nothing of other objectionable features. On the other hand, 
the oscillations are accompanied by, and intimately connected 
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with, the field distortion as deseribed above, and consequently 
if this distortion could be done away with, hunting would be 
prevented. Happily, very simple and effective means are 
available for suppressing the distortion of the field flux. All 
that has to be done is to fit the synchronous motors or rotary 
converters with ‘‘damping coils.” This device, which is one 
of the many excellent ideas in polyphase working which 
have reached this country from the Continent vid the States, 
is of the greatest value in such cases, and rarely fails to stop 
the worst cases of hunting. All that has to be done is to 
bridge the poles of the synchronous motors or rotaries from 
horn to horn by copper plates or strips. These will have 
the effect of wiping out the distortion of the main magnetic 
flux, and therefore damping the armature oscillations, by reason 
of the eddy eurrents produced in them by the flux due to the 
large leading and lagging armature currents—that is to say, as 
soon as the armature of the rotary or synchronous motor starts 
swinging, accompanied by the field distortion described above, 


the opposing flux produced by the eddy currents in the copper 


strips blows it away from between the оон and the 
illations are thus dam out magnetically directly they 
commence to form. It be observed that the damping coils 
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Fie. 7.—Combined Damping Coll and Field Coll Support for 725-b.h.p. 
Synchronous Motor, Speed, 212 revolutions per minute frequency, 
50 cycles ; peripheral speed, 5,000ft. per minute. 


produce their effect just where it is wanted—namely, between 
the pole-horns. It is relatively of little use to put damping 
coils round the pole-pieces. The dimensions of the copper strips 
connecting the poles of the motor or rotary can be varied 
within wide limits without making much difference to the damp- 
ing action. The losses in them with actual rotary converters 
are found to vary from 0'5 to 1°5 per cent. of the output of 
the machine, depending upon circumstances. An idea of the 
actual dimensions of damping coils used in practice is given 
by. Fig. 7, which illustrates the bronze damping eoils, com- 
bined with the outside cheeks of the field bobbins, for the 
synchronous motor of the 500-kw. two-phase motor-generator 
shown in Plates II. and III. The damping strips bridging the 
pole-horns of the rotating magnet wheel are cut away centrally, 
partly because the centre portion is not very effective, but 
principally in order to prevent the ventilation of the magnet 
wheel and armature being impaired. 

As rotary cohverters will hunt upon slight provocation, such 
machines should always be fitted with damping coils whatever 
the nature of the engines. They need oniy be used with 
synchronous motor-generators when the power station engines 
are badly designed, unless ligh is done from the same 
feeders. In this case it will generally pay to use them. With 
water-power plants they are generally unneeessary for either 
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claas of plant. On the other hand, if the engines are very bad 
they should be used on the generator field poles as well, where 
they will have а precisely similar effect (for the ease is similar), 

will reduce the synchronising current between the generators 
| сос to zero. One result of hunting іп the sub-stations 

that the current in the high-pressure feeders pulsates. As a 
matter of fact, in accordance with what has already been sald 
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in Prague, for instance, in one case a 900-kw. sub-station 
(with 450 kw. in reserve) is connected by а three-oore 
cable to the power-house 31 miles away, a three-phase 
choking оой of 25 kw., having ап air-gap adjustable 
(by pac pieces) to about 0°375in., being in series 
with it. he principal dimensions of this coil are given 
in Fig. 8 Тһе flactuation in the pressure at the sub- 
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PLATE II.—Front Sectional Elevation of 500-kw. Two-Phase Synchronous Motor Cenerstor.—Mauchester Square Sub-Station, London. 


above, these pulsations occur to a certain extent even when 
hunting is absent, for they are due to the inherent properties 
of the machines. "This pulsation of current in the feeders, 
accompanied as it is by 5 in the pressure, 
become highly inconvenient if lighting has to be done directly 
from the feeders in question. This case ht arise, for 
instance, with a transmission and distribution by three-phase 
currents for lighting and power, combined with a direct-current 


distribution from sub-stations for the tramways. The remedy, 
first put actually into practice by Mr. Kolben in connection 
with the electricity supply for the town of Prague, is to insert 
choking coils in the high-preasure sub-station feeders, these 
being of the three-phase with common oore for three-phase 
working. The output of the choking coll in circuit with each 
feeder should be about 3 per cent. of the maximum power 
absorbed by the synchronous machinery connected to it. Thus 


station end of the feeder whem working under the worst een- 
ditions (no load) is about 3 per oent. with the col» cut out, 
and nothing that can be detected when they are in ciroult. 
When the сойв are in use the synchronising current between 
the two synchronous motors of 650 b.h.p. is 8 to 10 amperes 
with an VVV es at 
full load (100 amperes), but when they are cut out the motor 
synchronising currents are more than double. At another sub- 
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PLATE III.— End Sectional Elevations of 500-kw. Two-Phase Synchronous Motor Geuerator.— Manchester Square Zub - Station, London. 


station 2] miles from the power station, having a smaller equip- 
ment—namely, two 180-kw. synchronous motor-generators (one 
as reserve), there is no ee at all between 
the 260-h.p. motors as long as the choking colis are in circuit. 
The current in this feeder when the sets are well loaded is as 
steady as it would be if asynchronous motors were in use. 

The use of choking coils in the sub-station feeders has proved 
to be of the greatest value in Prague, because all the lighting 
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and motor work is done from the same three-phase mains, the | tically faultless, while the speed variation: in one revolution— 
direct-current sub-stations serving only for the tramways. The | that is to say, the total variation above and below the mean 
pressure variation at the 900-kw. sub-station—that is, on the | speed—does not exceed 1 in 250. The engines are of the triple- 
terminals of the 650-b.h.p. motors—only varies between 2,900 | expansion horizontal two-crank type, rated at 1,000 b.h.p. ab 
and 2,980 volts, and does not change with the load, because the | 90 revolutions per minute, the flywheel effect being 12,700 
synchronising currents of the motors do not alter appreciably | foot*-tons in onder to attain this. y ‘flywheel effect " is to 
with the load. The excitations of the motors are h altered, | be understood the true flywheel effect (not the kinetic en 
being 62 amperes at no load and 65 to 70 amperes at full load, | of the rotating magnet wheel)—namely, W x D*—where W = 
the latter figure being attained when heavy momentary over- | welght of the wheel in tons, and D=mean diameter of the 
loads are expected, such as at holiday times, when extra car | flying masses in feet.) The use of choking coils in the sub- 
services are run, etc. The town of Pr (250,000 inhabitants) | station feeders may, perhaps, be thought objectionable, om 
has one of the best combined services in Europe. The whole | account of the increased losses and pressure drop brought 
of the very extended lighting, power, and tramway service is | about by their use, but a little reflection will make it evident 
carried out from a single power station of 15,000 h.p. ultimate | that this disadvantage is but trifling, and far mote than counter- 
capacity, 5,000 h.p. being now at work. There are about | balanced by the advan of eng ану with all pulsations in 
26,000 8-c.p. lamps at present connected diroctly to the three- | the pressure. The fall-load loss in а large choking coil is not 
phase mains, as well as 400 kw. of public lighting and many | more than about 3 cent., and the inductive drop under 
usual wor conditions, say 4 per cent. With the above- 
| І у mentioned 25-kw. choking coils the full-load loss is only 
800 watts, and the pressure шор 60 volts (assuming the motors 
to be working at minimum excitation), and eonsequently their 
influence in impairing the efficiency or regulation of the system 
is insignificant. Naturally it is far better to place the required 
reactance outaide the generators than to design the latter with 
large reaction and consequent drop. 

From what has been said above, it will be readily seen that 
if rotary converter or synchronous motor-generator sub-stations 
have to be supplied from a steam-driven ү station, very 
great care must be taken to prevent oscillations in the relative 
motions of the generators running in parallel, with the conse- 

uent interchange of synchron currents. These odcilla- 
tions can be started by the na variations in the 
moment during the revolution, or by the after-affects of a 
parallel, or short-circuit, etc., and are assisted by field distor- 
tion, by insufficient armature impedance, d quiock-aeting 
governors by те heavy magnet wheels, and, of course, by 
faulty design, such as short connecting rods, defective steam 

bution, want of balance, etc. Given well-designed engines, 

it will generally be found that the trouble, when it is present, is 
due entirely to the governors assisted by the momentum of the 
magnet wheels and by the attempts of the generators themselves 
to attain their proper phase relations ; the cure for it consists 
in adjusting the governors in such a manner that they are 
absolutely unresponsive to ve зоя variations in the speed. 
The resson is A aereas! as follows. If the governors are 
extremely sensitive they will endeavour to Mig teca for the 
unavoldable momentary speed variations due, for instance, to 
the steam impulses ; as the speed increases during the impulses 
the cut-off be earlier, while as the speed falls between the 
impulses the cut-off will be later.. But the governor will overdo 
this, as is well known ; it admits, for instance, more steam than 
is wanted to bring up the speed, causing the engine to accelerate, 
and vice versd, and in this matter it is helped by the momentum 
of the magnet wheels. What appears to happen is that а 
small relative oscillatlon of the revolving magnet wheels is 
started from unavoidable causes—that is, it is brought about 
by variations in the turning moment which would, under 
ordinary circumstances, be eompletely taken care of by the 
momentum of the magnet wheels. O „ however, to the 
sensitive governors of the engines in parallel, the oscillation 
is not only kept going, but is actually increased by the lag 
of the governors in conjunction with the action of the periodic 
puffs of steam admitted to the engine cylinders by them. Of 
course, these oscillations of the moving parts of the generators 
cause phase displacements between the respective H. M. F. 
waves, which may be sufficiently large to cause the machines to 
beeome unstable. In any case ] synchronising currents 
will pass between the machines, and the oscillations reappear 
in the sub-stations, starting hunting of the motors or rotaries, 
as above described. 

It is found in practice that the amount of the relative 
motions of the generators can be reduced to practically nothing 
if the governors can be prevented from responding to slight 
quick changes in the speed, and this, of course, is a matter of 
suitable governor dash-pots. Each engine governor should be 
fitted with а dash-pot of such а nature that no alteration will 
be made in the engine cut-off, unless the force acting on the 
governor is continued. Obviously the worst dash-pot to use is 
an air dash-pot, and the best a modified form of grease dash- 
pot; on the other hand, if very thick grease is used, in order 
to prevent the governor taking notice of short, sudden speed 
variations, the governor may be rendered so very sluggish that 
it becomes insensitive to speed varlations of à permanent 
nature, causing objectionable variations in the frequency. It 
would certainly appear that something more than an ord 
dash-pot is required, and that these necessary fittings for the 
governors of large slow.speed engines might be profitably 
designed in accordance with the requirements for perfect 
parallel running of the generators. It isa point that does not 
appear to be as well recognised as it should be. The fitting 
of special dash-pots to the engine governors reduces the swings 
of the generator magnet wheels to zero, or practically so, by 
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Hd 8.—Three-Phase Choking Coll. 25 kllowatte; 50 cycles. 


induotion motors, including several of 100 b. h. p.; about 160 
American-type cars are supplied from the sub-stations at 
550 volts, the average output for traction being about 1,500 kw. 
at the present time. Every consumer having more than 16 
8-е.р. lamps connected up has the three conductors taken to 
his premises; three-phase transformers in street boxes are 
used in all cases. The declared pressure is 120 volts at 50 cycles, 
and the minimum and maximum pressures any consumer gets 
at any time of the day are 118:5 volts and 123 volts respec- 
tively. The electric lighting, power, and traction services in 
Prague form а combined municipal undertaking of assured 
financial success, although but recently set to work. The trans- 
mission and distribution is carried out with three-phase currents 
throughout, with perfect success, balancing troubles (so much 
feared in this country by those unacquainted with the practical 
working of three-phase systems) being entirely unknown. 
Great care has been taken by Mr. Kolben with regard to the 
design of the power-station engines at Prague, as the successful 
operation of such a combined system depends first of all upon 
eir good qualities. With regard to governing, they are prao- 
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enting the admission of steam by the expansion valves 
uring the periods of swing. It might happen, however, that 
the remedy in а cular case eould not be applied for special 
reasons, and in this case the only remaining way of decreasing 
the amplitude of the, oscillations would be to use damping coils 
between the field poles of the generators. The oscillations 
causing the phase differences between the E.M.F. waves of 
the various machines are accompanied by field distortion, just 
as described in connection with the sub-station machinery, 
and consequently they can be damped out in their early stages 
by the same means. On very large slow-speed generating sets 
it is quite certain that it will pay to use such damping ooils on 
the generators ; they should be т атаи as shown in Fig. 6 or 
in a similar way. On account of the bending of the shafts, it is 
of importance with machines of very large size to arrange the 
5 in such a manner that they are unaffected thereby. 
xperience with such machines shows that no matter what size 
the shaft is made, the arrangement of the generators outside 
the engines із not so good from the point of view of parallel 
running as that of putting the generators between the cranks, 
arranging the cylinders, if necessary, tandem fashion in order 
to allow of this being done. The two cranks should preferably 
be set at an angle of 180deg. to one another. 
With to the governing of the engines driving the 
power station generators, in order to be able to distribute the 
load properly, this should not be too close. It is in general 
quite sufficient if the speed does not rise more than 2 per cent. 
when the load is decreased suddenly from full load to half load, 
or [from half load to no load, and vice versá. Of course, this 
change of speed must not be accompanied by the slightest 
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generator must not be more than O'lldeg. in advance of or 
behind the point corresponding to absolute uniformity at the 
same speed. Thus the total ‘‘ cyclic irregularity or angular 
variation in this case would be 0'22deg.; had the frequency 
been 50 it would have been O'11deg. for the same phase displace- 
ment of the E. M.F. waves, necessitating a much greater flywheel 
effect in this case. Of course, if the generators have a larger 
armature reaction than is usual, the permissible phase displace- 
ment can be greater for the same synchronising current. It 
must always be borne in mind that with generators running in 
parallel one may be ahead and another behind by the amount 
of the maximum ** cyolic ty," so that the amount by 
which the two E.M.F. waves are out of phase depends upon 
twice this—that is, it depends upon the total amount of varia- 
tion in this case ; the synchronising current will be proportional 
naturally to the sine of this total angle of phase displacement— 
in the case taken above, to sine 4deg. 

In accordance with what has been said before, the variation 
in angular velocity during a revolution should be kept within 
the permissible limits with the minimum weight of magnet 
5 attr say, sae раге result рсе be attained 
rather by eareful design of the engines y very large 
flywheel effects. If this point be attended to, if the сето 
dash-pots аге suitably designed, and if the pressure regula- 
tion of the generators is not too close, there will be no 
trouble from hunting either in the power station or in the 
distant sub-stations. These remarks regarding the governing, 
в variation, etc., of engines for power work сап be ocon- 
cluded with the illustrations given in Fig. 9. The **tacho- 
grams," a, b, and c, are as nearly as possible exact reproductions 
45 50 
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Fie. 9.—Tachograms of 1,000-b.h.p. Horizontal}! Engine. Triple, Expansion’; Two Cranks;at 90 degrees, 90 revolutions per minute. 
of the records obtained by means of a Horn tachograph from 


hunting or irregularity, and the governors must control the 
engines perfectly when the latter are running at no load with 
stop-valves full open. The question of the permissible speed 
tion in one revolution or *'cyolio i ity" ls an 
impertant one, for to a certain extent it determines the amount 
of metal that must be put in the rim of the generator magnet 
wheels. The whole questlon turns upon the frequen 
рл ee a given speed а far better engine is required for 
high-frequency generators than for those of low frequency, as 
is well known now. With a given type and speed of engine, 
the lower the frequency the better the parallel running, because 
a low frequency implies a smaller number of field poles, and 
consequently the speed variation in the revolution causes 
a T dms displacement between the E.M.F. waves 
of the erent machines parallel, meaning smaller 
synchronising currents and greater stability of running. The 
amount of ‘‘cyclic irregularity” permissible depends, then, 
upon the permissible phase displacement, and this depends, to 
a certain extent, upon the nature of the work. Thus for 
feeding rotary converters, which may be considered as being 
the most unfavourable case in practice, the phase displacement 
at any load should not exceed 2deg. ; that is to say, a point on 


the rotating magnet wheel may not differ more than 2 from the 


position it would have if the rotation was perfectly uniform, 
p being the number of pole pairs. Thus consider the case 
of astandard power generator of 2,000 kw. at 25 cycles and 
83 revolutions per minute ; the number of pole pairs (p) would 
be 18, the permissible ‘‘ cyclic irregularity must not exceed 
1/9—that is to say, a point on the rotating magnet wheel of the 


one of the 1,000-h.p. engines referred to previously. The 
variations in the angular velocity during the revolution are 
quite clear; the three records represent three different adjust- 
ments of the engine governor after the engine and generators 
had been erected. It will be seen that after the governor had 
been properly adjusted, the total variation (up and down) in 
the s does. not exceed 0'3 of 1 per cent., or the cyclic 
irregularity " of the engine does not exceed 0°15 to 1 per cent. 
up or down. The Horn tachograph does not appear to be so 
well known in this country as it should be. It is an accurate 
and extremely useful instrument, whose Indications represent 
with sufficient accuracy what the engine is doing d the 
revolution. This is exactly what the electrical engineer wants 
to know in connection with the commercial problems of parallel 
running. 


ITI.—RELaTIvE COMPARISON OF THE DIFFERENT Types or SUB- 
STATION CONVERTEBS. 


From what has already been sald about the three classes of 
sub-station equipment, a good general idea can be formed of 
their relative advantages and disadvantages. From the point 
of view of simplicity and ease of operation asynchronous con- 
verters are far ahead of the two types of synchronous machines. 
But this advanaage is gained at the expense of plant efficiency, 
and consequently, simply on account of the lagging currenta 
incidental to their use, this type of converter is unsuitable for 
work of any magnitude. It will continue to find its chief use 
in connection with schemes for the conversion of power for 
lighting and tramways, where the total amount of power to 
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Transmission: Three-Phase ap 6,500 Volte between Lines and 40 Oyeles. 


TABLE A.—Comranisox ОР Sus-Starion MACHIWBRY. 
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Distribution: Three-Wire at 510 Volts between Outers, Neutral Conductor Earthed. 


| 


Asynchronous motor- Synchronous motor- Rotary converters and 
Type of equipment, generator. generator. step-down transformers, 
Output of sub- station converter а. 150 kw. | 500 kw. 150 kw 500 kw. 150 kw. 500 kw. 
— Z ̃¶ Ä—8GP .. zo prO А 480 | 300 480 300 480 300 
Number of field poles (generator) ....-..... 6 10 6 10 10 16 
Peripheral speed of commutator ....................—... FEET 1,880 1,760 1,880 2,970 3,100 
Number of commutator bars а... " 162 270 162 270 400 560 
Temperature rise, any part after 24 hours at full load...) 35deg. C 35deg. C. 35deg. С 35deg. C 35deg. C. | 35deg. С. 
Rise of pressure when full load switched off, sub- 
station ж; bar preuve 7 о СОГ as enses ccc os ero ы 15 % 12% 14:5 % 115% 9:5 % 8% 
аЙ Мей esM RET ы. 8959 86 7/ 84 % 87% 90 7, 92% 
Efficleney { GPC ˙· дды егы ADERAT “| 75597 80 e | 76 ) 79% 85 7, 875% 
Overload capacity for one hour with fixed brushes ...... 25 % 25 % 25 % 25 % 50 % 75 % 
/ ² ² AAA Q a E E i Ras ea 90 % 91% 100-95 % 100-96 % 100-95 % 100-96 7 
Power factor | (leading) (leading) (leading) (leading) 
HUE МОЙ sce concen .. 77 88 % | — — = — 
Starting current from alternating-currenbt side in terms| 80 ¥ (rotor | 50 % (rotor 100 % (start- 100 / start- | 80 % (start- 60 % (start- 
of full-load current ........... T ~| resistance) | resistance) ing motor) | ing motor) ing motor) | ing motor) 
Full- load drop of speed rer se ons 3:5 % 3% one one None None 
Relative cost per kilowatt, including regulating gear..| 20 kw. | 15:6 19:1 13:2 12:4* 13:0* 
Floor-space required per kilowatt (square feet).......... Р 0*8 | 0:5 | 0°75 0˙5 0˙55 0°45 


* Including middle-wire booster, 


be transmitted and distributed is relatively small, and where 
the sub-station converters do not exceed 150 kw. in size. 
Synchronous motor-generators, on the other hand, are ideal 
machines for the work in many respects. High power factors 
over the whole of the system are assured. There are no com- 
lications in working, and no parallel-running troubles need be 
eared provided a fair amount of care has been taken with the 
сеч of the plant in the first instance. Moreover, these 
machines possess (in oommon with the asynchronous converters) 
two very great advantages, the first being that they can be 
poe equally well from circuits of any reasonablo frequency, 
there being no difference in the performance of the motors for 
frequencies between 25 and 60 cycles. The second great advan- 
tage is that the n of the direct-current pressure can be 
performed in well-known ways with the greatest ease, and not 
only this, but the direct-current pressure is independent of 
the pressure fluctuations at the ends of the long high-pressure 
feeders. Both asynchronous and synchronous motor-generators 
are efficient types, the efficiency of the asynchronous motor being 
generally about 1 per cent. less than the synchronous machine, 
while the efficlency of the latter will be about the same as 
that of the direct-current generator of equal size driven by 
it. Both classes of maehine require simple switch gear, and 
very little of it, the advantage being with the asynchronous 
machine, on account of the simple starting arrangements. 
Rotary converters are on the same footing with regard to 
starting and power factor as synchronous motor-generators, 
and have two ‘great advantages over either form of motor- 
generator—they are 4 to 5 per cent. more effioient at all loads, 
and possess a ter overload capacity. They are, on the other 
hand, extremely sensitive with regard to parallel ranning. With 
regard to fluctuations in the feeder pressure, moreover, their 
manner of operation is by no means simple, and the arrange- 
ments for regulating and running are in general somewhat 
complicated. This is on account of the special regulating 
arrangements and extra switeh gear required for the step-down 
transformers and auxiliary devices. | 
With regard to the important points of floor space required 
and first cost, there is very little to choose between the 
different types of machines. Comparing the machines alone, 
there is, of course, a considerable advantage in favour 
of the rotary converter, but the additions to the latter equip- 
ment in the shape of transformers, air-blast outfits (when used), 
special regulators, and extra switch gear, bring up the cost of а 
rotary converter equipmenttovery nearly thesame figure as that for 
the synchronous motor-generator equipment. The asynchronous 
converter equipment is somewhat dearer than the latter as a 
rule. Table À serves to illustrate the above-mentioned points in 
a practical way. Examples given are taken from practice, and 
the machines (bullt in the ваше works) are compared upon 
exactly the same basis with regard to conditions of operation— 
such as speed, frequency, voltage, etc. The case selected to 
illustrate what has been said is an actual combined lighting and 
power scheme, current for lighting purposes being taken from 
the high-pressure feeders en route to the sub-stations, as well as 
from the latter—hence the frequency. The case is somewhat 
unfavourable to the motor-generators, as these machines were 
arranged with a generator at each end of the motor shaft, 
having half its output ; consequently the floor space required 
is greater and the cost more than would have been the case had 
each motor driven а single generator of equal output. It 
wil be seen that with the larger machines the only sub- 
stantial advantages of the rotary converter compared with the 


synchronous motor-generator are those of greater efficiency 
and overload capacity. These are, of course, of very great 
importance, but for many purposes the greatly superlor 
performance of the synchronous motor-generator from the 
points of view of simplicity, parallel running, and pressure 
regulation must be carefully balanced t them. 

Before concluding, a word or two must be sald with regard 
to the performance of rotary converters of large size at different 
frequencies. It is not too much to say that the limit of 
successful operation of these machines is reached at 40 cycles. 
Above this frequency there is no doubt whatever in the author's 
mind that in all cases the best type of converter to employ in 
the sub-stations is the synchronous motor-generator, whatever 
the nature of the work. Above the frequency of 40 cycles there 
are two great difficulties in the way of successful working—good 
parallel running of the rotaries becomes extremely difficult, the 
machines hunting at the slightest provocation, and the question 
of commutation becomes a very difficult one to solve in a satis- 
factory manner. As already pointed out in connection with 
the generators, the lower the frequency the better the parallel 
running, for with a given angular displacement the phase 
difference between the E.M.F. waves of the various machines 
is smaller. The same argument applies equally to the case of 
the rotary converter, for in order to pub the high-frequency 
machine on the same basis as the low-frequency machine in 
this respect it would be necessary to have the same number 
of poles in each machine, meaning that a machine operating 
at 50 cycles would have to run at double the speed of a 
machine of the same output operated at 25 cycles. This is, 
of course, impossible, on account of mechanical considera- 
tions, the principal difficulty being the commutator. If, on 
the one hand, the peripheral speed of the commutator is too 
great, the use of carbon brushes is rendered very difficult, and 
also the segments may buckle; while, on the other hand, as 
the number of segments required is practically fixed (by the 
permissible voltage per bar), these would become too thin if 
the diameter of the commutator is less than a certain amount. 
The higher the direct-current pressure the greater the difficulties 
in this respect. The net result is that with high frequency the 
number of field poles on the rotary has to be increased, the 
diameter of the armature has to be increased (which means 
increased momentum), and also the armature reaction of the 
machine has to be made larger in order to get a proper division 
of the current in the various branches of the armature. All 
these features, common more or less to the high-frequency 
rotary—namely, crowded poles, high peripheral speeds, high 
armature reaction, thin commutator segments, high voltage 
per bar, short distance between brush-holders, etc.—are wholly 
unfavourable to successful parallel running and good commuta- 
tion, to say nothing of the increased wear and tear due to 
abnormally high speed. It is for this reason that a frequency 
of 25 cycles has been standardised for rotary converter work, 
and at this frequency the machines are undoubtedly satisfactory. 
Between 30 and 40 cycles their performance is still good under 
favourable conditions—that is, proportionately better engines, 
high speeds, and low voltages— while above 40 cycles the use of 
the rotary converter, in units of large size, would appear to be 
practically out of the question. Low frequency of operation, 
such as 25 cycles, while satisfactory, if the whole output of the 
power station is to be absorbed by the converter sub-stations, 
is undesirable if other work has to be done in addition. Gene- 
rators, motors, and transformers become unduly heavy and 
expensive, and lighting work from the alternating-current 
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mains is out of the question. But, on the other hand, all 
el running is better, and all induotive effects in generator, 

e, transformers, and motors diminish with low frequency, 
resulting in improved regulation over the whole system. 
Taking all these things into aocount, modern practice has 
shown that a frequency of 40 to 50 cycles is the best that 
can be employed for the work in question ; & departure from 
this in order to suit the requirements of the rotary converters 
in the sub-stationa constitutes in itself a disadvantage which is 
not pregent when motor-genergtors are used for the same work. 


CONCLUDING REMARKS. 


Given that it is required to convert polyphase current into 

direob qurrent by means of converting sub-atations, it is possible, 

upon the oonalderations noted in the paper, to draw the 
following general conclusions : 

1. For ONSE work and for those cases where the amount of 
lighting to be done 1s relatively small, rotary converter sub- 
stations operated at 20 to 30 cycles are preferable. 

2. For lighting work the use of motor-generators, operated 

O cycles in the sub-stations, will give the best 
results. This is also the case when the lighting load on the 
ot th on forms a considerable proportion of the total output 
of the latter. 

5. Of the two classes of motor-generator sub-station that 
equipped with asynchronous machinery is on the whole 
unsuitable for work of any magnitude. 

The above conclusions may perhaps form a basis for 
discussion, but they must not be considered as being 
perfectly definite, on account of the widely different con- 
ditions that are met with in modern practice. Finally, the 
author would like to suggest in this connection that the 
discussion might profitably include the broad question of the 
transformation and distribution of large amounts of poly- 
phase current for supply over large areas, for it is one of 
the most important questions of modern electrical engineer- 
ing. Although in many cases direct-current sub-stations 
are undoubtedly advisable, still in many cases the direct 
distribution of polyphase current from simple transformer 
sub- station: undoubtedly be the best solution, not only 
from the technical, but also from the commercial point of view. 


DISOUSSION. 


Mr. B. Field said that American engineers, who had had so 
much more experience with sub-station converters than they had 
had in this country, had now come to the conclusion that rotar 
converters were the right machines, provided thefrequency was suff . 
ciently low, say 25 cycles. Above 50 V dere De ету were likely to 
ensue with rotary converters, although he believed the Westing- 
house Company did not hesitate to build them up to 60 cycles. 
The full-load efficiency of a fair-sized rotary was 95 per cent., 
and including its transformer 93 per cent., which was much 
higher than with any other rotating converter, whether 
synchronous motor-generator or non-syncbronous motor-gene- 
rator. A rotary converter would run with 24 times its full load 
without the least instability, and could be started up from the 
three-phase side with only about 30 per cent. above full-load 
current. He was told that some 60,000-h.p. was tranaformed by 
means of ro converters in the Metropolitan Railway Com- 

ny's system in New York, and no difficulties whatever were 

ing experienced. In Glasgow they would have some 24 500 kw. 
of rotary converters in the various sub-stations, each rotary being 
direct-connected to a negative series booster. The rotaries were 
compound-wound, and the sole regulating device for varying the 
tension on the continuous-current side was the magnet wind- 
ing. The transformers were specially designed with large self- 
induction—in fact, they would give a 12 per cent. drop with 
full-load current, if the load were a pure self-induction. The 
effect of varying the excitation was to vary the amount of lag 
or lead of the currents received from the transformers, with the 
effect that the self-induction of the latter increased or decreased the 
transformation ratio to the desired amount. In such sub-stations 
where the frequency could nob be conveniently kept down to 25. 
he thought & very workable combination would be that of 
synchronous motor-generators together with non synchronous 
motor-generators, e synchronous motor-generators could be 
so designed that they could be sufficiently over-excited to make 
up for the lagging current taken from the line by the non- 
synchronous motor-generators. With such a d ben the efficiency 
would be high, there would be no difficulties whatever in starting, 
since to start up a sub-station in the first instance a non-synchronous 
unit would be run up to speed, and then a synchronous motor- 
generator would be started up from the continuous-current side. 
Farther, the sub-station, as a whole, would be receiving currents 
from the line which would be exactly in phase with the E. M. F. 
He did not agree with Mr. Eborall that the proper place for 
damping copper pieces was only between the pole-tips, and that 
they were uselees elsewhere. Many makers surrounded the pole 
with a massive ring, which was thickened up at the pole-tips, the 
poles being often chamfered off at the tips, and the copper rings 
were arranged to enclose the tips so that part of the polar surface 
was, as it were, made of copper. Normally the whole pole flux 
passed through the ring, and in order for it to be blown oub into 
the intervening space between tbe pole-tips ib would have to cut 
across the ring. The induced currente in the latter would, of 
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course, prevent аб to any serions extent. The case sometimes 
arose w. radi required to run a rotary reversed, thab was to 
supply it with continuous current and take a three-phase current 
from it. Some regulating device was here essential to prevent 
the rotary from racing. For instance, if a lagging current 
were taken from the rotary it would tend to demagnetise 
the field magnets, and the rotary would speed up. Cases 
had been chown where rotaries had flown to pieces 
owing to that cause. In any case the frequency was very 
variable, which was naturally objectionable. In Dublin, where 
on occasions a rotary was run reversed, the following ingenious 
device had been resorted to: Connected to the main rotery was 
an auxiliary one with no winding on ite field poles. It was supplied 
on the three-phase side with alternating currents by mpane s 
series transformers inserted in the main three-phase line. e 
contingous-current brushes supplied merely current to the com- 
pound winding of the main rotary. The field-magneb system of 
the auxiliary rotary was rotatable, and ite position was so adjusted 
thab when the main current was in phase with the E.M.F. the 
auxiliary rotary back E. M. F. was ab 90deg. to the current it 
received from the series transformers, It therefore received no 
power and could give out none—thab was, no current circulates 
in the compound тосор the main rotary. If the current 
lagged or led, the auxillary rotary received from the series 
transformers a correspondingly lagging or leading current, which 

netised the field magnets of the auxiliary rotary in the one 
direction or the other, so that its continuous - current brushes 
supplied to the compound winding of the main rotary a current 
which compounded or decompounded the machine according as 
ib gave out a lagging or a leading current. The device was 
absolutely automatic, and the speed variation was never more 
than one or two revolutions. The auxiliary rotary must have an 
output of about 1 or 14 per cent. of the main rotary. 

Prof. 8. P. Thompson referred to the advantages of the mesh 
connection of three-phase work set oub by the author. Some of 
these, he thought, were known before, but he did not remember 
their having besa noticed in any other scientific paper. With 
regard bo the use of damping ooils between the шее һе 
himself was shoroly about to bring attention to this point, He 

reed with Mr. Field that there was some advantage in putting 
thick copper coils around the poles. But he went further than 
this. You might have а resction which tended to distort the 
magnetism of the poles by distorting the magnetism of one 
side of the poles, and ап enclosing coil was quite insufficient to 
prevent hunting. Therefore, neither of these methods should be 
employed. The real remedy was to use an amortisseur having a 
number of enclosed copper circuite, so that the circuits passed 
through the pole-pieces. That this was of some ad vantage was shown 
by the way in which amortisseurs were coming into use. The 
question of the use of choking coils placed across the mains must 
be interesting to Mr. Mordey. Ib was partioularly interesting 
to himself, as he specially pointed out the advantage of putting 
in three-phase choking coils at intervals according to the 17 
in 1893. Coming to another point, he was discussing with Prof. 
Dolby the question of the amount of variation of speed in engines 
of different types some time ago. Prof. Dolby gave him some 
interesting data on the subject. He should like to put this most 
important point forward for the consideration of engineers: What 
kind of specification for an engine could be drawn up s0 as to 
ensure that the cyclic irregularity should not exceed the per- 
missible limit? In conclusion, Prof. Thompson thought the author 
had made out a good case for the employment of motor-generatora 
under the conditions of supply of large quantities of electric 
energy with a three-phase system ab high voltage for sub - stations. 
But after all, whether you used rotary converbers or motor- 
generators, you were only making the best of an imperfect job. 
You were putting down in the sub- stations a quantity of revolving 
machinery which required excessive attention, whereas if pei: 
machinery in these intermediate stations were got rid of, so mu 
the better for the system, and so much the bebter in the long run 
for the industry. One way of gebting rid of ib was by not using 
continuous current at all, but to employ the polyphase currente 
direct. That was an old and often-discussed question. 

Mr. 8. Z. de Ferranti summed up the paper as doing a great 
deal of good in emphasising the exbreme complication the 
aystem which was required to convert alternating current into 
continuous, The only excuse for the continuous current. was 
where you had two companies in competition, and where you had 
gob to deal with the public who thought that the continuous 
current was во much better for the consumer than the alternating 
current. In his opinion the highest form of euccess, and also the 
most permanent good, was obtained from the most simple appli- 
ances and systems possible. In this paper all the author had 
shown was very largely a makeshift in order to suit the present 
demand. It was nob а permanent thing, and before long they 
would see the alternating current taking its place. With regard 
to the hunting of these rotary converters or motor-generators, 
he agreed with Dr. Thompson that the true solution was that 
invented by M. Leblanc, whose resulte agreed very well with 
practice. 

Mr. W. B. Esson thought this was a paper which required а 
great amount of study. The type of sub station apparatus in 
which he had had experience was thab in which they had induction 
motors with two current generators forming a three-wire system. 
This was nob a pure and simple case of transmission of power 
from a distance, but a caae in which they had to distribube energy 
through a mixed area, the Board of Trade requiring them to supply 
alternating current in one part and continuous in another. On 
account of the length of the feeders, they had to generate an 
alternating two-phase current, and then the question arose ag bo 
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how this was to be converbed for a threo-wire system. "They 
discussed the synchronoss motor, the induction motor, and the 
rotary converter. The rotary converter did nob a r to find 
favour with engineers in this country, and ib wad elected. The 
induétion motors seemed to be by far the most simple to start 
and manage, and they were vherefore adopted in this particular 
case, With regard to the air-gap of win. in the inductor 
motor with a 3ft. 9in. diameter rotor, he thought this was 
too small to be safe. The American practice was to give a 
much larger air-gap. For a motor of the site mentioned 
the air-gap would be about win. The striking thing about 
the machines supplied to the Metropolitan Railway Company of 
New York was that they seemed to be much lighter in weight 
than others, and he should like to know what was the drop in 
these motors, In England they were made with a drop of 24 to 
3 per cent., bub on the Metropolitan Company's machines there 
was a drop of something like 9 or 10 per cent. on a non-inductive 
load. The {асб was that the English engineers were making bhè 
machines too good, and in consequence had to diminish the drop. 
Ав to hunting, he had had a good deal of experience, and the 
trouble in one case was ultimately found to be simply due tc the 
fact that the trip cams on the engines were not of the proper 
shape. They must be most carefully formed to agree with the 
position of the governor at any speed. 

Prof. Carus - Wilson dealt with the question of the momentum 
of these converters or rotors. The author stated that in his opinion 
the momentum of the converters should be kept as low as possible, 
for ib apparently assisted hunting. Не should like to state that, 
as а matter of ѓасб, momentum was the initial cause of tbe hunb- 
ing, and, therefore, the problem assumed more importance than it 
was given in the paper. Taking the case of а converter used for 
traction work—in which the primary circuit was well regulated, 
and the irregularities were more particularly due to the very large 
variation of the load on the secondary side—what happened when 
an extremely heavy load was drawn from a sub-station was that 
bhere was а very large disproportion of torque on the two sides of 
the гош The inevitable result was a very large cross flux. Не 
disag with the author's conclusion that you should reduce the 
momentum of the rotary as much 4s you possibly could in order to 
prevent hunting. The actual anical momentum was not 
the only thing which produced this. There were two other 
things having exactly the saine éffect. One was the ohmic resíàt- 
ance in the rotary and the other the ae ar of the magnetic field, 
because the stronger the magnetic field the less would be the 
disproportion of the torque een the two sides. A strong 
field counterbalanced the effect of a high momentum. Some time 
ago, when traction schemes were first talked about, much was 
said about subsidiary stations along the lines in the event of over- 
loads. It seemed to him that they now had in the rotary con- 
verter, or in the motor-generator, the very thing which engineers 
at thab time were aiming at. The object then seemed to be to 
make the momentum of the rotary act as a buffer to prevent the 
excessive overloads in the secondary being introduced into the 
primary. He would urge the consideration of the question that 
the damping effect could be counted upon as the besb set-off to 
hunting, and whether it would not be advisable to increase the 
momentüm of the roteting of the converter in such а way 
that the sudden overloads on the secondaries would nob be repro- 
duced in the primaries. It appeared to bim that that type of 
sub-station for traction service would be most desirable where the 
greatesb amount of momentum could be passed into the rotating 

arb of the motor. 

Mr. Cruse pointed out that Mr. Eborall did nob touch ab all 
upon the question of polyphase transformers as against three 

gle transformers used in a sub-station. These kind of trans- 
formers were very much used abroad, and ib was a question 
whether they could not be u in this country. So far as he 
could see, stich types of transformers would be considerably more 
economical, would take up less floor space, and would be altogether 
better than the polyphase transformers. There was a certain 
amount of outery араіпвб them in this country, because it was 
said that if one of the phases broke down the whole was put 
hora de combat, but the same occurred to the three-phase gene- 
rator. He thóught ib was largely a question of manufacture. 
Another point was as regarded the statement of Mr. Eborall 
that there was no difficulty whatever in the regulation of the 
synchronous and asyhchronóus motor-génerabors. Did that stábé- 
ment assume thab the line pressure was constant! In the number 
of power schemes which were now under consideration one of the 
difficulties would be to к thé line pressure constant. He did 
not believe ib was financially ible to take a separate feeder 
to each sub-station, but he should like to know how far the 
author thought the pressure might vary net to interfére with the 
точо! the synchronous motor. 

Mr. W. M. Patchell referred to the work on which he had been 
engaged, in regard to which he was given so much diverse advice. 
In the end he decided not to have static transformers. Their 

enerating plant was large énough to реб 10,000 volts on ib. 
ting sub-stations, if you were doing tramway work you 
were able to supply in very large units. In this particular case 
they had $6 supply in small units, and he decided that both 
the induction motors and the syhchronous motors of 300 kw. should 
drive twe 150-volt direct-.current generators. In view of the 
ding visit of some of the members of the Institubion to Frank. 
orb, ib might interest them to know that this plant would be 
ready for delivery very shortly, so that the members might have 
an opportunity of inspecting the same in the Lahmeyer Com- 
"a works. 
nd were in 
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for lighting work the use of motor - generabors operated аб 40 to 
50 cycles in the sub-stations will give the best resulte—that the 
1 derived from the use of motor - generators was more 
desirable than the extra efficiency obtained with rotaries. But 
there was another point—viz., the question of distribution of poly- 
phase current from the sub-stations. In a scattered area, no 
doubt, the polyphase system could be continued, but when one 
came to the question of network, there appeared to him to be bub 
little advantage to carry the polyphase network into very populous 
districts owing to the increased cost over that of laying the 
ordinary three-wire direct-current network. The only thing in 
favour of the polyphase network was the one question of 
electrolysis. This бошу had been largely met by the intro- 
duction of triple and concentric cables, where the neutral conductor 
was earthed. Another point was that although motors were lighter, 
the fact remained that no polyphase motor could to-day be bought 
ab the same speed to compete with the direct-current motor in 


price. 

Mr. Eberall, in reply, said thab bhis was one of the toughest 
questions they had yet had to consider. They had not te think 
of small unite ; the machines of to-day were of 2,000 kw. $o 
8,000 kw. He could hob quite agree with Mr. Field with regard 
to the frequency of retary converters, He eae that a frequency 
of 25 cycles, although very good for parallel running, was 
too low. The besb frequency for polyphase working was 
undoubtedly between £0 and 50 cycles. On the question of damping 
сойв he thought he had been somewhat misunderstood: As he 
stated in the paper, the poles of the motors or rotaries should be 
bridged from horn to horn by copper, but rods should also pass 
through the pole-pieces. In the majority of American machines 
this form of damper was used. The bobjection to asynchronons 
motors was the heavy currents. That was one good reason why 
synchronous machines were preferable for nearly every class of 
dub-station work. His own idea was that if the work be small, and 
you want machines of 100 kw. or 200 kw. in the sub-stations, then 
ib would pay to use asynchronous machines on account of greater 
simplicity in working ; but in larger stations synchronous machines 
would give the best resulte, The effect of choking coils In feeders 
was nob to annul the capacity, but to geb rid of thé pulsabiohs 
which you always got with the ute of long feeders: On thé 
question of working with alternate currente throughout 
he thought he had been slightly misunderstood. The 
whole thing was a commercial question. In his opinion 
ib was the greatest possible mistake to use transformers 
in the sub-stations except in traction work. For lightin 
work they were of no good use, Mr. Esson had said he preferr 
to use asynchronous motor-generators as a rule. He (the speaker) 
should like to know to what work he was referring; he believed 
it to be Greenwich. He (the speaker) was dealing with large 
works, and disagreed with Mr. Esson as regarded the drop in the 
machines. It was поб true that English machines were too good, 
because if they were they would be bought in preference to Conti- 
nental and American machines. Asa matter of fact, the drop in 
the English machines was more like 5 or 6 per cent. rather than 
2 or 24 per cent. With regard to Prof. Wilson's remarks, all he 
could say was that the statemente in the paper were based on 
experience. He found that the momentum in synchronous machines 
should be kept as low as possible. 'The limit of working with 
polyphase transformers was reached at about 100 kw., and ib 
would pay better to have three single-phase transformers. With 
regard to Mr. Sparke’s remarks, he said it was more expensive to 
lay a three-phase system than a direct-current. That was nob so. 
Mr. Field and he had both come to the conclusion that the cosb 
was practically the same. 

е р iags closed with a hearty vote of thanks to the 
aubhor. 

рнлар 


ВВІТІЅН THOMSON-HOUSTON COMPANY. 


The British Thomson-Houston Company have just issued 
their pamphlets Nos. 91 and 02. The first of these deals with 
the magnetic blow-out controllers of the types manufaotured for 
electric cranes and hoists, and also of the types which are 
specially adapted for small work, such as electric launches 
and automobiles. In all of these controllers the magnetic 
blow-out is employed. We notice from the illustrations 
of the various parts that great care has been taken in the 
insulation of these controllers, in order that under no condition 
should the operator receive а shock either from the handle or 
the case of the controller. Of course, for controlling large 
cranes special gears are required, and these have been carefully 
thought out by the company. Illustrations are given in the 
pamphlet of а 140-ton electric crane, which is provided with 
two independent lifting gears. In each case a single handle 
is arranged for both the forward and reverse motions. At 
the end of the list particulars are given of small controllerw 
for use on industrial railways of narrow gauge, where the space 
available is exceedingly limited, as is the case in coalmines. 
The other pamphlet (No. 92) deals with automatic circuit . 
breakers with capacities from 50 amperes up to 1,200. А good 
feature of the pamphlet is the list of dimensions, which will be 
found exceedingly handy when designing switchboards. 


——— 


War Office Contracts. It is reported that the War Office have 
placed orders for 120 searchlight wagone of a new type with 
various firms in London. 
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LONDON’S ELECTRIC COMMUNICATIONS. 


It is now so many years since electric tramcars 
were first used in the main streets of Greater London, 
that people have almost forgotten the early attempts 
which were made both in the West and East to work 
tramways by means of accumulator cars. The lines 
on which the experiments were made had to revert 
to horse traction, and it was not until Thursday in 
last week that a good system of electric tram- 
ways was again available in the Metropolis. 
We refer, of course, to the opening on that day 
of a small portion of the system of the London 
United Tramways Company. In consequence of 
this one is now able to go either from the Bank to 
Acton or to Kew Bridge by means of electrically- 
propelled vehicles. The first portion of the journey 
is made in the trains of the Central London Railway, 
and at Shepherd’s Bush one changes over to the 
electric tramcars which run in the public streets. 
How far this will actually relieve congested areas 
will not be at once seen, but the reduction in fares 
now made by the London United Tramways Company 
It is not only that one is 
able to get from Kew Bridge to the Bank for four- 
pence, or from Acton to the Bank for threepence, that 
is the consideration, although these figures show 
how cheaply electric communication can be made. 
The point which cannot be too strongly insisted on 
is the extreme frequency of the service. For 
instance, in the ordinary way there is only three 
minutes’ interval between the tramcars on both the 
Acton and Kew Bridge routes; with the large cars 
used, holding seventy people, this alone is equivalent 
to one thousand four hundred passengers per hour 
on either route. On Easter Monday, the rush 
of Londoners to see the electric cars, combined 
with the attractions of Kew, put an enormous strain 
on the tramway system, which it was, however, 
quite able to bear. Each car as it arrived at the 
terminus was besieged by a crowd of people, and 
immediately loaded up until there was not even 
standing room. At the other end of the lines the 
same occurred, and in spite of this the managing 
director of the line, Mr. J. Clifton Robinson, was 
able to increase the service until there was only 
three-quarters of a minute interval between the cars. 
This is an illustration of how well a heavy demand 
for a short period, such as occurs every morning 
and evening on all London lines, can be met. 
One can also see by glancing at the map 
of the other lines owned by the London 
United Tramways, a good portion of which will 
be opened by July, that the company will have 
to run an extremely frequent service of cars, which 
will entirely save the large amount of time which is 
now lost annually by having to wait for trains on 
the ordinary railways. A speed of ten miles per 
hour is allowed on the lines in question, which make 
them a most convenient means of distributing the 
passengers by the Central London Electric Railway. 
Before leaving this subject we have again to refer to 
the long delay which has taken place in the opening 
up of the tramway company’s system, owing to the 
opposition brought by the authorities at Kew. The 
fact that this delay actually took placeis evident by the 


tends in this direction. 


ә 


THE ELECTRICAL ENGINEER, APRIL 12, 1901. 


\ 


5238 


promptitude with which the lines were opened after 
due permission had been received. For example, it 
was only on Tuesday of last’ week that the matter 
was finally decided, the agreement was signed on 
Wednesday, and some twelve hours later the cars 
commenced running. 'The actual matters in dispute 
were referred by the Board of Trade to a committee 
of experts, and afterwards the Kew Observatory 
authorities carried out а large number of experi- 
ments on the spot. The fight was taken up by 
the Press with considerable vigour, and we 
believe that the consensus of opinion was in 
favour of having electric trams even if the 
expense of moving the observatory had to be 
incurred in consequence. It is a mark of the 
commercial spirit of the English nation that, while 
experts differed and interested parties disagreed, 
a decision was quickly come to as soon as the matter 
was taken up by the Treasury. A monetary con- 
sideration towards the expense of removing some 
of the magnetic instruments to other places, if 
necessary, was the final basis of agreement, and with 
this agreement we gather that the company are 
quite content. It, of course, saves them the incon- 
venience of using an insulated return, but we hope 
that the contribution was not an unduly heavy one, 
as it would be unfair for one section of the community 
to have to bear, as the passengers on the London United 
Tramways then would do, a large proportion of a 
cost which is necessitated by the growing needs of 
London as a whole. We look upon the lines opened 
on the 3rd inst. as being only the forerunners of 
many others which will give quick access to the 
heart of London. We may also add that the net- 
work of lines owned by the London United Tramways 
Company are an example of the advantage of leaving 
such work to private enterprise. Many of the dis- 
tricts through which these lines run are at logger- 
heads one with the other, and would never have 
constructed tramways on the comprehensive scale 
required. 


THE ISLINGTON ELECTRIC LIGHTING REPORT. 


We give elsewhere in this issue the report of the 
Lighting Committee of the Borough Council of 
Islington. The committee was, in December last, 
asked to report upon the machinery, plant, mains, 
and running of the electric lighting undertaking 
of the Council. The committee was authorised to 
employ, if thought necessary, a consulting electrical 
expert, but this they have not done. The report is 
one of the most unsatisfactory that we have seen, 
and the opinion of any eminent expert would, we 
are sure, have been different from that expressed by 
the committee. As will be seen in the report, 
full comparisons are made by the committee 
between the firs& cost and working charges 
of the Islington undertaking and that of four 
other county borough undertakings in London. 
From these figures it is seen that the cost per unit 
sold comes out higher at Islington than in any other 
instance, while the capital charge for interest and 
repayment of loans is also highest in the case of 
Islington. To quote the figures for Islington and 
Hammersmith, for instance, the costs per unit sold 


are respectively 2:764. and 2:09d., while the capital 
charges average per unit sold for Islington 1°64d., 
and for Hammersmith 1°17d. We have selected 
Hammersmith because the system of supply is 
the same. These figures need considerably more 
explanation than is ‘given by the committee, 
and, above all, they ‘need to be radically 
changed. It will be seen that at the end of 
the report the committee advocate the suspension 
of all extensions to mains with the view of keeping 
down capital cost. This means that new consumers 
will not be so readily reached, and we do not share 
with the committee their opinion that the sub- 


Stantiality of the buildings and the quality of the 


machinery can be looked to as a solution of the 
present state of affairs. Electric undertakings in 
the hands of local authorities should not be run to 
make profit, but this is no reason why Islington 
should be content with an undertaking which barely 
pays its way, in spite of the fact that its average 
receipts per unit sold are over 14d. higher than 
obtains in another London district as a remunerative 
price. 


CORRESPONDENCE. 


*! One man's word is no man's word, 
Justice needs that both be heard." 


THE USE OF ELECTRICITY IN INDIA. 


SIR, —I do not know whether the article in your number 
for April 5 by Mr. George Cecil is meant to be a skit on 
she use of electricity in India or not. If not, your corre- 
spondent has arrived at an erroneous conclusion with 
reference to the position of our profession on the Bengal 
side. I will take his remarks in order. 

1. Telegrams. He writes that these may be sent 
anywhere except to villages. It all depends what his 
definition of a village is; if in his case a village means a 
collection of coolie huts, as in the tea-gardens, with a few 
Europeans stationed in charge, he is in error, as there are 
quite a number of places in the tea districts where 
telegrams can be sent to under the above conditions, 
Again, he gives the price of a ars jum at two rupees. 
This gives one the impression that a telegram cannot be sent 
for any smaller sum. There are three prices—viz., eight 
annas = 8d. ; опе rupee = 1s, 4d. ; and two rupees = 28, 8d. 
The eight-anna telegram is called a deferred, and in out- 
lying districts is generally delivered with the day's letters 
instead of being sent on by special carrier. This, however, 
may save a couple of days over the post in transmission to 
some places. The rupee telegram is equivalent to our 
ordinary, and the two-rupee is called an urgent, and takes 
precedence of the other two if the lines are being worked 
full. This is a great advantage. In all cases the address 
is included in the telegram without extra cost. 

2. Electric lighting. From whatI have been told by 
other electricians, most of the rajahs have the electric light 
in their palaces, which are made of anything but mud. The 
several jute and cotton mills run into а considerable number, 
and it is the rule, and not the exception, to have the light 
in the mills, because the spinners and weavers will not 
work in mills that are run by any other light as long as 
there are electrically-lighted mills in the same place. There 
are several mills that have installations of between 2,000 and 
4,000 16-c.p. lamps. Not onlydo the sea-going steamers have 
the light, but also the river steamers (about 200 in number) 
and the steamers which tow the big cargo flats up country ; 
these latter generally run through the narrow and tortuous 
streams of the Sunderbunds by searchlight. I do not 
quite understand what is meant by the term latest and 
improved appliances.” I think Mr. Cecil would find that 
the electrical firms try to keep everything that is required 
quite ро date, and although the Anglo- electrician 
may “lack common-sense,” he still has enough left to read 
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up his work, and oecasiénally to také a trip to England or time the foundations of their policy seem sound, and i£ left 


other countries to see how things are getting on. I would 
also remind him that one can get home now in three weeks. 
As far as atc lamps are concerned, without going outside 
the confines of Calcutta, there are four installations which 
aggregate 500 lamps; these installations are all run off 


private plant. 


3. The electric fan, which “is rapidly becoming popular,” 
has been in use for three years at least, and there must be 
at least 5,000 on the supply company’s mains in Calcutta, 
a considerable number of which are on the day load. 

4. Why on earth sheuld we import standard lamps 
when nearly every house haa three or four standard oil- 
lamps, and it does not require any very brilliant work to 
adapt them! 

5. Batteries for telegraph work wherever possible are 


secondary, eharged either from the office plant or off the 


town mains. 

6. Mr. Cecil has evidently forgotten to visit Madras. 
This town was actually civilised enough to put in electric 
trams in 1895, and I have a distinct recollection of having 
ridden in them three years since. 

7. I don't think there are many mills in the British Isles 
that are run by electricity, and I fancy the cause is ve 
much the same as in India—there is too much capital sun 
in steam to make any radical change at present. 

8. I know several places where motors are in use for 
rinting, tea bulking and stacking, pumps, organ blowing, 
ifts, and coal-cutting and boring. 

In conclusion, if India is all that is horrid and uncivilised, 
why did your correspondent go out there? Besides, during 
the time he made his very extensive study of electrical 
work, he might have deteriorated to the level of the 
“ Anglo-Indian " he seems to object to so much.— Yours, 
etc., A CALCUTTA ELECTRICIAN. 


AMERICAN ENGINEERING COMPETITION—A 
NIGHTMARE. 


S1R,—I think it is doubtful whether the above subject 
can be dismissed as lightly as has been done in your leader 
of April 5; at all events, when dealing with our own 
branch of engineering—electrical engineering. It appears 
that your leader has overlooked the fact that an increased 
turnover is supposed to help materially in the way of 
reducing manufacturing costs. Assuming that this is the 
case—and everything points in this direction—the following 
policy, which seems to have been adopted by our American 
competitors, appears on fairly sound lines. Ап American 
manufecturer has а yearly output of £500,000, which he 
disposes of chiefly in his own country. Не believes that by 
increasing this output he can reduee his establishment and 
working cost per finished article. To dispose of an 
increased output in his own country would be difficult, 
whilst keeping prices up. He therefore decides to double 
his output, and to export £500,000, and sell it at any price 
that will cover the sales expenses and the actual cost of 

roduction, with a portion of the establishment charges. 

e original £500,000 output is sold at home at the 
original prices, bus by virtue of the increased turnover the 
profit on this is an increased one, due, firstly, to the actual 
reduction in manufacturing costs, and, secondly, to а 
portion of the establishment charges being borne by the 
exported half of the output. 

his policy is an old one, and has long been appreciated 
as the one adopted by many American manufacturers, and 
provided the business is well managed there seems no 
reason to doubt that it is sound policy. It will be apparent 
that, in addition to helping to increase the profite, there are 
secondary considerations not to be overlooked, such as the 
establishment of sales organisations for dealing with foreign 
business, which, at a time when business is quiet at home, 
may come to the rescue in disposing of the output. 
Few of our own manufacturers have even thought at 
resent of acquiring foreign business on properly organised 
ines. This is still to come, unless our manufacturers 
intend to remain in a small way and, so far as supplying 
the markets of the world, in the background. 

“ Bluff," as inferred from your article, no doubt plays an 

important part in the American policy, but at the same 


alone may do a lot towards acquiring the lion’s share of 
foreign trade.— Yours, etc., 
BRITISH MANUFACTURER, 


— — — n 


FORTHCOMING EVENTS. 


FRIDAY, APRIL 12, 

Institution ef Junior Engineers.—Ab 8 p.m., ordinary епк. 
Paper оп ''Iron-Lined Tunnelling Construction," by Mr. А. 
Woodroffe Manton. | 

SATURDAY, APRIL 13. 

Institution of Junior Engineers. —At 3.30 p.m., visit the Great 
Northern and City Railway works to inspeet the plant 
described in Mr. Manton’s paper. 

North of England Institute of Mining and Mechanical 
Engineers (Newcastle-on-Tyne).—At 1.30 p.m., council 
meeting ; at 2 p.m., general meeting. 

SATURDAY, APRIL 16. 

Instituten of Civil Engineers.—Ab 8 p.m., ordinary meeting. 
tı Modern Practice in the Manufacture and Distribution of 
Gas,” by Mr. H. E. Jones. 


WEDNESDAY, APRIL 17. 

Society ef Arts.—Ab 8 p.m., '" The Synthesis of Indigo," by 

Prof. Raphael Meldola, 

Institution of Electrical Engineers (Birmingham Section).— 
Ordinary meeting. Adjourned discussion on ‘' Polyphase 
Equipment in Factories,” by Mr. W. Wyld; and, if time 
permit, Mr. A. C. Eborall's paper (read before the Institution 
on the 14th 016.), entitled Some Notes on Polyphase Sub- 
Station Machinery," will be read in brief abstract for 
discussion. 

THURSDAY, APRIL 18. 

Rontgen Seciety.—Ab 8 p.m., ordinary meeting. Discussion on 
" X-Ray Therapeutics.” 

Institution of Electrical Eagineers.— Ab 8 p.m., ordinar 
meeting. Replies of Mr. H. Ravenshaw and Mr. S, F. 

per read at the last 
meeting. Papers to be read: ''Test-Room Methods of 
Alternate-Current Measurements,” by Mr. A. Campbell ; and 
„Note on the Use of the Differential Galvanometer, by 
Mr. C. W. S. Crawley. 

FRIDAY, APRIL 19. 

Institution of Mechanhical Engineers.—At 8 ра. ordinary 
meeting. Mr. Wm. H. Maw will deliver his presidential 
address. 

Royal Institution.—At 9 p.m., Prof. J. J. Thomson on The 
Existence of Bodies Smaller than Atoms.” 

Institution of Civil Engineers. —At 8 p.m. students’ meeting. 
t: The Theory of Cast-Iron Beams,” by Mr. E. V. Clark. 


Walker te the discussion on their 


YORKSHIRE POWER COMPANIES. 


At а recent conference, convened by the Yorkshire Electric 
Power Syndicate, representatives of Heckmondwike, Liver- 
sedge, Ravensthorpe, Batley, Dewsbury, Thornhill, Ossett, 
Birstall, Earlsheaton, Mirfield, Ravensthorpe, and Stain- 
cliffe districts listened to a statement by Mr. A. G. Lupton, 
one of the directors of the company. He said the company 
was formed of 60 shareholders, who proposed to have four 
generating stations—viz., at Methley, Wath-upon-Dearne, 
Thornhill, and at Bingley. А radius of 16 miles from 
each of the four centres practically covered the whole 
of the area of supply, and they would overlap each other 
so that they could help each other when required. The Bill 
asked for power to go along high roads with through cables, and 
the West Riding County Council had no objection except with 
reference to a few bridges, which he (the speaker) thought was 
being amicably arranged. The Leeds Chamber of Commerce 
was helping the company, and also that of Huddersfield, while 
Bradford and Halifax had decided to remain neutral. 
course, their scheme was in opposition to the South Yorkshire 
Company. They had modified one clause in the Bill so that 
they undertook not to go into the radius of a local authority 
without its consent, unless that consent was unreasonably with- 
held, to supply individuals, and they had alse arranged that in 
the case of a local authority being the distributing factors the 
company should not enter that area at all, and in that way, he 
thought, a great difficulty had been met. 

The South Yorkshire Company’s district covers nearly the 
same area. Three generating stations are pro —viz., at 
Thornhill, at Ferry Fryston, near Knottingley, and at 
Wainbwell. 

The prices of both companies are about the same. Roughly 
5 energy is to be delivered in bulk at from 
four-fifths of a penny per unit for quantities of, say, 5,000 h. p., 
up to about дй, per unit for small quantities. 
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COMBINED TROLLEY AND CONDUIT TRAMWAY 
SYSTEMS.* 
BY А. N. СОММЕТТ. 


In many cities where the overhead trolley is or will be 
admitted on surface tramways, there often exists a street 
or a central sone where it is or will be expressly prohibited. 
Again, other cities prohibit absolutely the trolley within 
their limits, but penetrating lines from the suburbs come 
to the limits with the trolley, and from there a change of 
ears must be made to enter the city, or the cars must be 
equipped so as to be able to use another system of traction. 
The general engineering problem in these two cases is 
about the same. Broadly speaking, it is that the electric 
motors, with whieh the car is equipped, must be furnished 
with current from a source other than the overhead wire 
along a part of its route. There is no one well-defined 
system or method of solving the difficulty upon which 
engineers are agreed as being the best. It is natural that 
this should be so, local conditions being such an important 
factor that each individual case must j^ carefully studied 
by itself, so that what would be a correct solution in one 
place might not be justified in another. The three means 
of solving the problems are by (1) aecumulators ; (2) surface 
contact ; (3) open-slot conduit. 

It is not the purpose of the author to discuss the first 
two systems. Аз the result of his experience with 
accumulators, he would advise that, if in a given case 
their installation should seem to be advisable, the contract 
should be drawn in the form of a rental for the batteries, 
on the terms of paying a fixed sum per automobile car 
mile for their use ; this sum should include the entire cost 
of maintenanee and renewal of the batteries for a fixed 
period. Penalties should be inserted in the agreement for 
each trip lost, due to failure in working of the batteries ; 
and their electrical efficiency should be teed up to 
a certain standard, below which the excess waste of energy 
should be paid for at an rate per ampere-hour. 
This method has been employed in France and in Germany 
with good results. 
the user from a poor form of battery for a given work, and 
at the same time to ensure the upkeep of the batteries in 
the best possible conditions; this last is to the evident 
advantage of both buyer ard seller. The batteries should 
be placed under the car body if possible; if this is not 
done, the acid fumes are disagreeable to passengers, and 
the effect will be a diminution of receipts and numerous 
complaints. 

If a surface-contact system should be decided upon, the 
choice of one of the many systems will require careful 
study. If the number of cars using the portion of track 
to be equipped with this system is large, and the com- 

tive length of such portion of track is small, it will be 
ound that the cost of the car equipments for a system 
where the cars carry the magnets is relatively excessive, 
and that a system employing a magnetic switch for each 
contact point will be much cheaper. With the condition 
of а relatively great importance to the surface-contact 
rtion of a line this conclusion as to first cost might easily 
be reversed. The vital questions of working, maintenance, 
and safety have to be given the most careful consideration, 
with the disadvantage that there is at present very little to 
be learned from experience on actual working lines, which 
are either too few or toe recently installed. There should 
be no hesitation about adopting the conduit where financial 
and constractional conditions make it possible, for this 
system has proved itself to be workable. It has passed 
entirely beyond the experimental and uncertain period, 
and can now be adopted without hesitation as an electric 
tramway system for the propulsion of cars. It can fail 
completely, but even partial failure will be the fault either 
of design or of construction, or of both. 

The problem of adapting the plough and track mechanism, 
to change from the overhead line to the conduit system or 
vice vers, has been satisfactorily and carefully worked out 
on several different general principles. In America, where 
the conduit has been generally adopted in the cities of New 
York and Washington, the problem of a mixed line has 


Paper read before the Institution of Mechanical Eingineert. 


It seems the best devised to protect. 


received yery little attention. In Washington, on two 
unimportant trolley lines, the cars run directly into the 
elty on the conduit tracks, but the manner of making the 
change is crude and not worthy of attention. On the Con- 
tinent there are a number of cases of this kind, and they 
are all worthy of attention, the problem having received 
in each case careful study. This, in the author's opinion, 
is only one instance in several where European tramways 
offer now a much more fruitful field for study than American 
tramways, especially во to the engineer called upon to 
instal a system in Europe under European conditions and 
requirements. 

The subject will now be considered in the following 
order; (1) the general type of conduit to be adopted; (2) 
the mechanical and electrical bases on which to construct 
conduit; (3) the special apparatus necessary for a mixed 
conduit and trolley line. 

General Type of Conduit.—The first question to be solved 
in a conduit construction is the conductor system, to 
which is intimately connected the manner of making 
contact. With the limited clearances in a conduit, there 
can be no other practical method than the one of 
installing rigid conductor bars, to which the original 
Budapest conduit owes its success, Apart from that, 
it had no special feature which was of enough import- 
ance to make this line a success where others had 
failed. The conservatism, not unnatural under the 
circumstances, shown in the construction of this road may 
be jadged by the fact that 300 volts distribution was 
adopted, while now engineers have no hesitation in using 
550 volts under similar conditions. The next question is 
whether the conduit shall be side-slot or centre-slot con- 
struction. If the engineer has his choice, he will 
undoubtedly adopt the latter type of conduit. On the 
Continent there is an objection in some of the cities on 
the part of the municipal authorities to the centre slot. 
Therefore in Budapest, Berlin, and Brussels only the side 
slot is allowed, while in the cities of Lyons, Nice, and 
Bordeaux the centre slot has been or is being installed. 
There are some short stretches of centre slot in Parier, but 
the reasons for this were exceptional,and in general this 
city may be classed in the first category also, 95 per cent. 
of the conduit mileage there being side slot. Of the 
45 miles of conduit electric railway constructed in four 
European cities and one American city with which the 
author has been associated as chief engineer, 304 miles are 
of the centre-slot and the remaining 14} miles are of the 
side-alot type. His original opinion of the greater advan- 
tages of the centre-slot construction has been somewhat 
modified by experience, but he still believes that from 
an operating standpoint the centre slot is the better 
construction. 

The inherent difficulty with the side slot is the switch 
at the junction of two slots Figs. 1 and 2 show the two 
cases With the centre slot a comparatively light movable 
tongue ean be hung or pivoted to the fixed tongue, its use 
being simply to guide the plough. With the side slot the 
tongue is much atiffer and heavier, because it must also 
guide the wheels of the car and support them in one posi- 
tion—that is, the entire tongue is movable, and its upper 
surface from point to heel must be level with the wheel 
rail. At its point it should have a certain thickness to 
give mechanical strength. This should be not less than 
jin, which, added to the lin. minimum width of alot, 
gives an opening of 1jin. which is gradually reduced to 
lin. in а length of about 3ft. In the centre-slot construc- 
tion the normal slot width of, say, fin. is increased in a 
length of about 8in., and the maximum increase is about 

in. Another objection to the side slot is that the 

anges of the wheels throw water and mud into the conduit 
and on to the plough. Another is that the slot rail, being 
also a wheel rail, should have a vertical web, which 
diminishes the distance across from rail to rail on the line 
of their base level, thus limiting the plough construction, 
and also making the conductor bars invisible from above, 
which renders the finding of faults more difficult. The 
principal trouble with the side-slot conduit is that con- 
nected with the switch, and it can be avoided by a special 
construction, which will be explained later. The advantages 
of the side-slot conduit are that the additional hand of iran 
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in the street required by the centre-slot rails is avoided, 
and that the maintenance of the paving is thereby simplified, 
every joint of a rail with the paving being a source of 
weakness in the life of the latter. 

Mechanical and Electrical Details to be considered in the Con. 
siruction of a Conduit. —With the broad question of type of 
conductors and of position of the conduit settled, the design 
in detail of a conduit can be undertaken. The first matter is 
that of insulators and their mode of fastening. In the present 
state of the art there can be no question about adopting a 
porcelain insulator, or at least а material which has the same 
general characteristics, The first line equipped in New 
York City used a built-up insulator, a bolt being eovered 


with an insulating compound; it failed, and the type of 
insulator which had proved so successful at Washington 
was adopted. In Brussels the type of insulator used is a 
bolt surrounded by a rubber compound. This is sub- 


Fig. t. Side-Slot Switch. 


Fig. 2. Centre: Slot Ѕилісћ. ` 
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Insulators and Stspended Conductor Rails. (Central Conduit . 
Fig. 3. 


In Washington. Fig. 4. In Paris. 
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where depth is restricted. 
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jected to a severe piercing test with a Rubmkorff coil before 
being accepted. Theat insulators have been fairlysucceseful, 
but they are expensive, and they may also deteriorate by 
exposure to the atmosphere. The iron-clad porcelain 
insulator is strong, durable, and cheap. There can be no 
hesitation about its use. The insulators should be 
vertical, so that they may not offer the chance for the 
accumulation of dirt, which can easily happen with one 
horizontally placed. The first Budapest road had its fault, 
but it was rectified in the later construction in that city. 
Assuming a vertical iron-clad porcelain insulator, the 
method of attaching it to the conduit construction becomes 
important, the depth of the tube being somewhat dependent 
upon this. For the. sake of simplicity they should be 
fastened to the metallic structure, which has the farther 
advantage of keeping the conductor bars at the same 
distance from the wheel raile, except in the special case 
of a centre-slot conduit, where the yoke construction does 
not permit the carrying of the wheel rails. The extreme 
positions of the insulator are: first, with the upper surface 
of the insulator as near the street surface as it can be for 
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mechanical protection, or, say, 2in.; secondly, with the 
upper surface of the cast-iron insulator cover bolted 
directly to the bottom flange of the slot rail. Fig. 3 is an 
example of the former case. The insulator could have 
been reduced in vertical height so as to have carried 
the conductor bara higher, but this height is limited 
by the safe insulation distance required between these 
bars and the slot rail, Assuming this distance 3jin.— 
the depth of yoke seat diminishes it by about 1{1һ, 
leaving 2in. of air-gap—the top of the conductor bars 
will be 10jin. from top of а Tin. high slot rall. Fig. 4 
ів an example of the second case with the same alot rail. 
The insulator has been reduced in vertical height to the 
safe limit of mechanical strength. The corresponding 
distance to top of conductor bar is 14in., or a gain of 
zin. in the conduit depth for the first method of con- 
struction. If the insulators are carried close to the street 
level they must be protected by metallic covers, which in 


Special Shallow Conduit, Pont de l'Alma, Paris. 
Fig. 6. Section | at Casting. 


Fig. 7. Section | of Insulator. 
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Europe are considered objectionable, and in some cases 
they are absolutely forbidden by the authorities, as in 
Paris. Therefore, the second method is the only one 
chat can be used in such cases. Perhaps it should be 
sid that the insulators are protected by metallic covers 
in the second case, but these are paved over so that 
the street surface is in no way altered in appearance by 
their use. 

The limiting conduit depth being often a vitally important 
matter for the crossing of immovable subsurface con- 
atructions, it will not be amiss to take up this question 
more in detail. As just explained, the conductor bar 
carrying height is arrived at by adding the depth of 
yoke seat and the air-gap to the height of slot rail. It 
is possible that the height so arrived at will not give the 
necessary distance for a vertically-hung insulator and its 
mechanical protection. In this case the insulator deter- 
mines the conductor bar carrying height. When this dis- 
tance is determined, the height of bar itself, with the 
necessary clearance to the bottom of the tube, is added. 
The distance 20 determined gives the conduit depth. "The 
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clearance should be from 9in. to 10in. to allow considerable 
room for water and dirt accumulation, which might other- 
wise endanger the operation of the road. But for relatively 
short distances the clearance can be reduced to 4in., where 
the conduit must be reduced in height from any cause. 
The author has used this distance in a number of instances, 
and knows from experience that it is practically acceptable. 
Such lengths of conduits need cleaning often. Fig. 6 isan 
example of a shallow conduit which was designed for use 
on the Pont de l'Alma in Paris. "The depth to top of con- 
ductor bars is 8in,, the height of bars 4in., the clearance 4in., 
and the thickness of the cast-iron continuous tube 1,%1п, 
or a total height of about 17in. Fig. 7 shows a section of 
the insulator at the same construction, and Fig. 8, a plan 
view, gives the appearance of insulator cover in the street. 
This construction, while entirely practicable, had the incon- 
venience in this particular instance of a different carrying 
height of conductor bars from the regular construction of 
the conduit. Special means would have been necessary to 
raise the plough on this stretch of the road. A careful 
examination showed that the construction given in Fig. 5 
was practicable by slightly cutting the masonry arches, 
which was adopted. The conduit construction in this last 
case has a total depth of about 22in., with a 6in. slot rail 
and insulators bolted to their bottom flanges. The conduit 
shown is in actual operation, and it can be safely recom- 
mended for special cases where the depth available is 


restricted. 
(To be continued. ) 


CATALOGUES. 


The Simplex Steel Conduit Company, Limited, of London, 
Birmingham, and Manchester, have forwarded to us their new 
price-list for 1901. This we find is continually extending, as it 
occupies considerably more pages than the catalogue for last 
year. It is not so much in the bulk of their catalogue, how- 
ever, as in the details of their apparatus that the Simplex Steel 
Conduit Company have made improvements. Certain of these 
improved details we are able to illustrate herewith. For 


Fic. 1. 


instance, in Fig. 1 is given a view of a watertight switch, which 
is designed for use with the screw Simplex conduit in posi- 
Мов” here the whole system is apt to be flooded in with 
water. In ‘ds. figure the switch is shown with the 
cover off, while Fig. 2 shows the same switch with the 


Fic. 2 


cover on, but with the cap which protects the switch knob 
unscrewed. When the knob has been screwed on, the whole 
switch is absolutely waterproof. Another feature in which con- 
siderable extensions have been made, is the split connections 


for joining up lengths of tube. Thus Figs. 5 and 4 show 
respectively a tee and split bend designed on this principle. 
These are so arranged that the tubes are gripped tightly when 
the screws securing the two halves of the coupling are driven 
home. We also notice in glancing through the catalogue many 
improvements in the connecting boxes for use with the Simplex 
conduits, and also in the accessories, such as the connecting 


Fie. 3. 


boxes for ceiling roses, etc. One great advantage of the com- 
pany’s system is the careful way in which they have standardised 
all their various parts, which greatly facilitates the erection of 
an installation, and also aids the company in giving prompt 
delivery. 


We have received a catalogue of the Cupron-Element ” 
primary battery, of which the Accumulator Industries, Limited, 
of 14, Silver-street, W.O., are the licensees. The cathode of 
this element consists of zinc, which is practically unattacked 
by the electrolyte when the element is not in use. The elec- 
trolyte consists of commercial caustic soda. The plates are not 
removed from the solution until the cell is completely exhausted, 
and this, according to the work for which it is used, may 
represent months, during which time the element is always 
ready to furnish a powerful and constant current. The con- 
sumption of material is low—about 1:25 grm. to 1°5 . of 
zino only are consumed per ampere-hour furnished, and about 
4 grm. of caustic soda. Although so low a voltage as '85 may 
be considered somewhat of a Pe, this is oounter- 
balanced by its low internal resistance. e main advantage 
of the ** Cupron-Element," as against compressed copper oxide 
or any other forms of Laland element, is that after exhaustion 
it regenerates its anode, which may be used over and over 


The Improved Electric Glow Lamp Oompany, which has its 
showrooms at 105, Queen Victoria-street, E.C., have forwarded 
to us an interesting little pamphlet on street-lighting, in which 
the subject of illuminating the public streets is dealt with in a way 
which will commend itself to all interested in such work. In the 
first place it is pointed out that in side streets the use of aro lamps 
is impossible owing to great cost, and that with incandescent 
gas the distribution of light leaves much to be desired, apart 
altógether from the cost of upkeep of the mantles. In order to 
secure a more uniform distribution of light between any two 
adjacent lamps, the use of reflectors is an absolute necessity. 
The pamphlet then deals with the best means of constructing 
these reflectors, with the not unnatural conclusion that they 
can well be made on the system designed by the Improved 
Electric Glow Lamp Company. We also gather from the 
pamphlet that Mr. Haydn T. Harrison has taken up the 
management of the street-lighting department of the company, 
which is worked from his office at 11, Victoria-street, West- 
mid to which address communications on the subject should 

sent. 


APPOINTMENTS VACANT. 


Clerk of Works.—The Colne Town Council will shortly adver- 
tige for a clerk of works, £2 per week. 

Clerk and Canvasser, Bermondsey Borough Electricity Deparb- 
ment, £140 per annum, April 15. Details in our advertisement 
columns. 

Resident Engineer.—The Sutton Coldfield Town Council will 
shortly advertise for а resident engineer to superintend works, 
£200 per annum. > 

Electrical Engineer as Clerk ef Works, Salford Corporation, 
to superintend the laying of cables, £150 per annum, April 19, 
Details in our advertisement columns, | 


528 


THE ELECTRICAL ENGINEER, APRIL 12, 1901. 


QUESTIONS AND ANSWERS. 


If thou hast knowledge, let others light their candle at it. 


Under this heading we insert questions and answers 
of a practical character relating to central-station work, 
tramway work, or construction work; and for each suit- 
able question offer one shiling, and for the best solution 
of any question we offer ten shillings We also give 
Jwe shillings for every other answer we print. The answers 
to any question should be sent within 10 days after the 
question has appeared. We would call the attention of 
those sending in answers to the fact that the neatness of 
any sketches (which must be in ink) sent in is considered 
when marking the relative values of these answers. All 
formulse should be carefully written to prevent mistakes as 
to symbols, and all loose sketches should be signed by the 
author. The matter must be written on one side only of 
the paper. Questions may be sent at any time. 


(QUESTIONS. 

367. Wanted instructions for making а resistance at a 

moderate oost to break down from 220 to 55 volts for use 

with an arc lamp and capable of carrying a current of 70 

amperes if required. It must be light, portable, and not 

liable to get out of order in travelling.—L. W. G. 

A compound-wound traction generator, 200 amperes 500 

volts, with six poles and carbon brushes, is run in parallel 

with a battery on the line. At regular intervals of six 
bars, black patches, covering from two to three bars, 
appear on the commutator. The battery has not been 
known to back on to the machine. Another machine of 
exactly the same size and make, which runs alternately 
with the machine in question, does not exhibit the above 
complaint. Give full explanation of cause. —J. C. P. 
ANSWERS. 

Question No. 361.—What percentage losses are in modern 
machines usually allowed (a) in the armature, (5) in the 
field windings ; and to what extent are these allowances 
dependent upon the purpose of the generator ? 

Best Answer to No. 561 (awarded 10s. ).—The losses in 
modern dynamos are invariably determined by the permis- 
sible heating and not by efficiency considerations, so that 
the loss stated as a percentage of the output of the machine 
is a somewhat indefinite quantity, and depends largely on 
the extent to which the machine is ventilated and on the 
speed. For the same reason the loss is practically inde- 
pendent of the purpose for which the dynamo is intended, 
except in the case of machines intended for intermittent 
work at considerable overloads, such as traction generators, 
traction motors, and crane motors. In this latter class of 
machine it is quite permissible to let the C? R loss in both 
armature and field, at the maximum load, reach a value 
two or three times as great as that usual for a machine of 
the same size and intended to work continuously at normal 
load. The following table gives approximately the usual 
losses occurring in modern dynamos of various sizes 
running at usual speeds and intended to have a moderate 
temperature rise not exceeding, say, 70deg. F. after six 
hours' run at the load atated : 


Full-load Revs. —Losses as a percentage of the full-load output. 


568. 


outpatin рег /7———- Armature. ——— Field. 
kilowatts, min. C? R loss Iron loss C? R loss. 
1 . 1,500 . 55 beaten GO escis 0 
10. „ 1,000 æ. BAZ senes: ai NOW УАШ О УТТЕ с 5% 
50 es 700 Ты 21 yA 2 ae 24 70 — 2 opos оо 24 % 
100 .. 500 gu a eL „% ne a B 
500 .. 2500 17 .--- „% 86 17 


Тра ratio of armature C? R loss to iron loss varies some- 
what with the number of poles used on the machine, but 
the total armature loss is not appreciably affected by this. 
When, for a given output, the speed is lower than that 
shown in the table, the machine is, of course, larger ; and 
consequently for the same heating the losses will be a 
greater percentage of the output—e g., if the above 100-kw. 
machine is ran at half speed (250 revolutions) to give 
50 kw., the actual C? R losses will remain unaltered, whilst 
the iron loss will go down to about half its previous value. 
The percentages will, therefore, Бе: 


C? R loss in armature...... 4 per cent. of 50 kw. 
Iron loss in armature...... 2 per cent. of 50 kw. (approx.) 
C? R loss in field 4 per cent. of 50 kw. 


Answer to No. 561 (awarded 65s.).—When mechanical 

wer is applied to a well-designed modern dynamo, by 
ar the larger part will be delivered as electrical power at 
the terminals; the smaller part, which may be anything 
between 20 per cent. and 4 per cent., according to the size 
of the machine, will be absorbed in the dynamo in various 
ways, which may be stated as follows: (1) loss due to 
heating of armature winding ; (2) loss due to field excita- 
tion; (3) loss due to hysteresis; (4) loss due to eddy 
currents; (5) loss due to air resistance and friction of the 
brashes ; (6) loss due to friction of the journals. Now, if 
the generator be of large sizo, the total efficiency should be 
96 per cent., and if the friction losses be put down as 
1 per cent., the losses in the armature and fields will be 
3 per cent., and this amount may be said to be equally 
divided between them. 

The losses in the armature are three-fold, as shown 
above—viz,: (a) heating of armature winding; (b) 
hysteresis ; (c) eddy currents in armature inductors. (a) 
and (c) can be to a very great extent minimised by a 
proper selection of the gauge and type of the armature 
inductors, and in large generators should not exceed 
1 per cent. (5) is due to the rapid reversals in the mag- 


netisation of the iron core, and has three fanctions—viz. : 


the number of reversals per second—i.e, the speed of the 


armature; the mass of the core; and, thirdly, the extent 


of its magnetic induction. Now, while the hysteresis loss 
varies directly as the speed and as the mass, it increases 


very rapidly as the induction is pushed up nesrer and 
nearer to the point of saturation ; but this also affects the 


shunt, as a stronger field is required in order to obtain the 
high induction—that is, a greater magnetic force is neces- 
sary—and therefore more loss will result in the field coils. 

If the generator is only of small size, say 1 kw., an 


efficleney of 80 per cent. will be fair; if of 10-kw. sizo, 
88 
it is evident that the size of the dynamo affects the value 
of the loss more than the purpose for which it is to be 
used. The fundamental rule of the conservation of energy 
applies equally in electrical as well as in mechanical engi- 
neering problems, and as lost energy cannot be annihilated, 
it must be dissipated in some degraded form, probably as 
heat. 
1:6 square inches for every watt dissipated in the fields, 
and 1°4 square inches for every watt dissipated in the 
armature, the smaller amount being used owing to its 
motion, and hence greater contact with cooling air. 
then, the cooling areas of the fields and armature are, as 
will often be found to be practically the case, in the ratio 


of 16 to 1:4, it may be taken that the efficlency of each is 
equal. 


per cent. efficiency at least should be obtained, so that 


Now, a practical rough-and-ready rule is to allow 


If, 


Providing the load of the generator is kept constant, it 


does not matter much for what purpose the dynamo is 
used; but if the machine is built to withstand occasional 
large overloads, as is the case with dynamos used for electro- 
metallurgical work, the losses in the armature under normal 
conditions mast be kept very low, so as to permit of 


the overload being thrown on without the armature unduly 
heating.—M. 


Question No. 362.—What is the practical method of calculating 


the ar eee reluctance of dynamos having slotted arma- 
tures ? This little calculation is avoided in most text- books, 
and even in the one or two in which it does occur the 
results are widely different. 

Best Answer to No. 362 (awarded 10s.).—This point has 
never been definitely settled, and probably few designers 
use exactly the same method. All are, however, agreed 
that some considerable addition must be made to the air- 
gap ampere-turne, calculated in the ordinary way, as for 
smooth-cored armatures—viz, using the whole pole-face 
area as the area of the air-gap and the radial distance from 
magnet iron to armature iron as the length of air-gap. The 
actual addition depends on the relative widths of the teeth 
and the slots, and the relation of width of slot to length of 
air-gap, but is independent of the depth of slot within the 
range of depths occurring in prastice. 

he commonest rule is to use an area for the air-gap 
equal to the average of the area of the pole-face and the 
area of the tops of the teeth under a pole-face, whilst the 


length of air-gap is taken as the actual radial distance from 
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the tops of the teeth to the magnet iron. Thus, if A 
ig. 1) is the peripheral width of pole-face in inches; 
the length of pole-piece or armature core parallel to 

the shaft in inches; a the peripheral width of а tooth ; 

and / = the number of teeth under a pole-face + two teeth 
extra to allow for fringing of the magnetic lines at the 
edges of the pole-pieces, the effective area of air-gap 


would be 
(A+ Ux a) L (1) 


and the number of ampere-turns required for the single 
air-gap, whose length is 5, would be 


— Же 
L 
(A +? a) : 


square inches . 


313 x 8 х 


where N is the total flax per pole in C G.S. linee. 


Fie. 1. 


The above method glves fairly satisfactory resulta on 
the whole, but cannot be relied on in all oases, as it makes 
no allowance for changes in the relation of the width of 
alot to the length of air-gap, 8, though this ratio has а 
decided effect on the way in which the magnetic lines 
fringe out over the top of each tooth and into the sides of 
the slots. 

A more accurate, though rather less simple, rule is as 
follows: Assume, what is more or less tho fact, that the 
lines leaving the pole-face are divided up into alternate 
strips at a high density (opposite the tooth tops) and a low 
density (opposite the slot openings). The area of the 
whole of the high-density strips will be? xax L (Fig. 2), 
and the length of the gap will be 6, Assume, farther, that 
the lines leaving the low-density strips enter the armature 
iron by a portion of the sides of the slots equal to 


> inches (b being the width of a slot, as shown in Fig. 2), 


thus retaining a uniform area of air path from the point 
where they leave the magnet iron, up to the point where 


they enter the armature. The area of the whole of these 
low-density paths will be ¿x bx L, and the average length 


of such a path will be D (Fig. 2), and D= (845% We 
ean now combine the high and low density areas into 


a single equivaient area with an average air-gap length 
= 8 inches thus: 


Equivalent area of gap А 
reduced to а single sir-yap p = (t x a x L) + (i xbx Lx >) 
length of ô inches D 


ô 
ud e) "M 


(2) 
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The above assumptions are, of course, not absolutely 
correct, for the lines entering a slot, instead of confining 
themselves to а small portion of the sides of the teeth, 
enter at practically all points of the sides and bottom of 
the slot, thus increasing the average area of this path. At 
the same time the average length of the gap is increased 
by this distribution, and the two effects practically 
neutralise one another, and permit an accurate result to be 
obtained by the above method, . 

As an example of the different resulta given by methods 
(1) and (2), assume a machine with a pole-face А = 12in. 
peripherally and L=12in. wide. Let the single air-gap 
8 lin., and let the width of a slot=the width of a tooth 
in. Then the number of teeth under a pole = 1%, = 18, 
and allowing for fringing we get 4-17. Then by (1) the 
effective alr-gap area will be : 


(12 +17 x °4) x 12 113 square inches ; 


2 
whilst by (2) it will be: 
17 x 12/ 4＋ `4 M. NES S 132 square inches. 
25 +" X 4 
8 
—Q. 


Answer 10 No. 562 (awarded 55.).—Text-book methods of 
calculating the area of the air-gap with toothed armature 
vary considerably, as the questioner remarks, and most of 
them give a reluctance which is too high. The followin 
method has never been published, but is based on well- 
known facts, and is very simple. When calculating the 
area of a gap with a smooth-core armature, it is prend 
to allow for a “fringe” all round the pole-face of widt 
equal to four-fifths of the iron-to-iron space. This figure 
was arrived at experimentally. by Dr. Hopkinson, and is 
universally adopted. In the case of а toothed armature 
each tooth must be surrounded by a fringe of the same 
width. If the slots are not wider than 1:6 times the 
length of the дар, the fringes round two adjacent teeth 
will meet, and the area of the gap can be taken as if the 
core was smooth. It is interesting to note that this is 
about the limit of width of slot that can bs used without 
рос serious eddy currents in unlaminated pole-pieces. 

his shows that with slots of this width the density in the 
alr-gap is uniform, and therefore that the method of calcu- 
lation is correct. In all properly-designed machines, then, 
unless provided with laminated pole-pieces, the armature 
may be considered as smooth for air-gap calculation. 
The correctness of the assumption has been proved by 
experiments on numerous machines. If a saturation curve 
be taken, and the calculated ampere-turns for the air- ga 
be plotted on the same diagram, the saturation curve should, 
at about one-third normal exeitation, approach very near 
to the straight line showing the ampere-turns for the air- 
gap, as the ampere-turns For the iron part of the elreuit 
then become almost negligible. This will show an inaceuraey 
of 2 or 3 per eent. in the calculated reluctance of the air- 

p, and all the tests made showed the calculated values to 

correct. This is the usual method of calculation. In 
the articles by H. F. Parshall оп “ Electrie Generators,” 
which appeared in Engineering, the area of gap is in all 
cases taken as for a smooth armature, and oalculations by 
Mr. W. B. Sayers show the same assumption. The solution 
for any case is as follows: | 


Let 1, = length of gap; 
„ & = width of tooth at circumference ; 
„ WU, = width of slot; 
„ p = piteh of teeth at circumference ; 


then p= Wt + W. 


First calculate the area of the gap under the pole-face mid- 
way between the pole-face and armature surface, then add 
a fringe all round pole-face of width equal to '8i,. This 
gives the area of gap for smooth core. Let this=A,. If 


1, is equal to or greater than 76 „A, is the required ares; 


but if J, is less than = then width of tooth plas fringe 
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on either side equals w: + 1'6 l, and area required 


= A, X ЕЕ. W. 


Answer to No. 568 (awarded 658.).— The reluctance of any 
path is given by the equation 


Е, 
кА 
where R = reluctance ; 
i length; 
А — area ; 
p= coefficient of permeability. 

Now, the coefficlent of permeability being unity for айг' 
the only two unknown quantities are і and A; / is length 
of the path from the iron of the pole-shoe to the iron of 
the teeth of the armature core; but what will be the 
value of А ї Messrs. Hawkins and Wallis give the follow- 
ing rule for the area of the air-gap for à smooth-core 
armature. If D be the diameter of the core, and J, the 
length of one sir-gap, the length of the arc subtending 
the polar angle at the mean radius of the air-gap is: 


os , polar angle 
Op) $60deg. ` 

and the effective area of tho air-gap is 

(A+ 8 +2 %) (0+ '8х21,); 
where w is the width of the pole-piece parallel to the 
armature shaft. The quantity 8 „ 2 J, is introduced in 
order to account for the magnetic fringe. Now, with a 
slotted armature the iron of the core is brought consider- 
ably nearer the iron of the pole, and hence the lines of 
force will flow almost perpendicularly from one to the 
other, so that the effective area will be A x w= À, 

It might be assumed that if the slots are the same width 
as the top of the teeth, the effective area should be only 
half this; but this is not so, as the lines of force will not 
flow in tufts from the polar face, but equally all over this 
area, although they will tend to all congregate in the teeth 
of the armature core, and as the armature revolves they 
will be dragged round in the direction of rotation, and 
then snap across the slot. This dragging round will lengthen 
their path to a certain slight extent, but, on the other hand, 
there will be a certain amount of fringe which we have 
neglected, and one will counterbalance the other, so 
that we may write the reluctance of one air-gap as 


If the figures of any dynamo of which 


particulars have been published are carefully examined, it 
will be found that the above is the correct formula for the 
reluctance of the air-gap.—M. 


R=? =I 
X x 


ISLINGTON ELECTRIC LIGHTING. 


The following is the report from the Lighting Com- 
mittee of the Islington Borough Council, dated March 13, 
1901, which comes up for discussion to-day : 


We have considered your reference of Dec. 7, 1900, instruct- 
ing us to report upon the machinery, plant, mains, and running 
of the electric lighting undertaking of the Council, and to 
employ, if in our opinion necessary, & consulting electrical 
expert for the purpose. We have not up to the present 
deemed it necessary to consult an electrical expert upon the 

ints referred to us. We have viewed the electrical works 

onging to the boroughs of St. Pancras, Shoreditch, Hamp- 
stead, and Hammersmith, and without wishing to in any way 
depreciate them, we have arrived at the conclusion that none 
of them will bear comparison with the works in Islington 
either as regards the durability of the buildings or the quality of 
the machinery. The system, capital expenditure, cost of work- 
ing, receipts, and other important details of the undertakings 
ing these boroughs are compared with similar particulars in 
Islington in Table A, having been extracted from the several 
published accounts for the year 1899 by the borough 
treasurer for the purpose. It is apparent from this table that 
the reasons why the undertaking in Islington has hitherto failed 
to prove as remunerative as the undertakings in St. Panoras, 
Hampstead, and Shoreditch are mainly а small output and a 
relatively large expenditure in capital and wages. By output 
we mean the number of units actually sold, and while calling 
attention to the fact that this item is less in Islington than in 
elther of the boroughs we have named, we deem it rlght to 
point out also that а much larger proportion of it is devoted to 


-. 
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street-lighting, a mode of disposing of electrical energy highly 
advantageous from the public point of view, but owing to the 
difference in the price realised as between public and private 
lighting, and also to the extra cost the former entails in repairs, 
wages, cleaning, carbons, etc., one the least likely to yield 
pecuniary profit. In Islington, out of the total units sold in 
the year 1899, practically 50 per cent. was applied to street- 
lighting, while in Hampstead 8 per cent., in Bt. Pancras 
144 per cent., and in Shoreditch 22 per cent. only was used 
in this direction. The explanation of the relatively small 
output in Islington is that up to very recently the objeet of 
the undertaking has been to supply the more important business 
centres of the borough, and that not only are these scattered 
and at wide intervals, but their hours of consumption are 
limited during the winter months to an average of four or five 
hours per night, and in the summer to probably one or two 
hours. The result is that during the greater part of every 
24 hours much valuable machinery and plant is lying idle and 
producing no return, while the remainder, devoted to street- 
lighting, is for the reasons previously mentioned, notwith- | 
standing the fact that the demand for this purpose is fairly 
continuous, incapable of being supplied at the price the Council 
is at present paying so as to show & pecuniary profit. In both 
St. Pancras and Shoreditch there are, we were informed, con- 
siderable day loads, electricity being fairly in demand in both 
boroughs for driving machinery, while in St. Pancras and 
Hampstead, and especially in the latter borough, the consum 
tion is largely by private householders, and spread consequently 
over many more hours than in Islington. 

With regard to capital expenditure, a referenoe to the table 
will show that the Islington site was more oostly than that in 
any other borough except Shoreditch, and. very largely in excess 
of those in Hampstead and Hammersmith. Ite area is 4,691 
square yards, and in extending it it has been found necessary 
to purchase and remove a number of houses. The original 
advisers of the late Vestry were of opinion (wisely, we think) 
that, having regard to convenience and economy in the delivery 
of machinery, coal, and other materials, it was neeessary to 
obtain а central station in immediate juxtaposition to a railway. 
The capital cost of the site, although it appears high, was, we 
submit, justified. . The buildings consist of a double engine- 
house, having a total area of 1,519 square yards, and two 
boller-houses, each having a total area of 945 square yards. 
There are also a full suite of offices, fitting shops, testing and 
switeh rooms, converter and other stores, smithy, carpenters 
shop, messrooms, etc. The buildings contain machinery and 
plant of а total capacity of 5,500 h.p. completed or in course of 
erection, and there is room fora Тшде: ,000 h.p. without 
extension. There are two chimney stacks of sufficient capacity 
to take all the power required for many years. The principle 
which has been acted upon throughout has been to have regard 
to future requirements, so that in years to come, as additional 
machinery is required, the buildings can be further extended 
without interfering with the original structure. This and 
the fact that they are constructed throughout of the best 
selected brickwork and steel and cement concrete, so as to 
be practically fireproof, accounts for their costliness as 
compared with those in other boroughs. The machinery 
and plant include eight Lancashire and ten  water-tube 
boilers, four engines and alternators of 250 h.p. each, three 
engines and alternators of 500 h.p. each, and three engines 
and alternators of 1,000 h.p. each ; also pumps, water heaters, 
softeners, and other accessorles, with switch-gear regulating 
appliances, instruments, and machine and other tools. Every- 
thing is of the highest quality and constructed of the best 
materials, with а view not only to durability and limitation of 
breakdown, but so as to facilitate repairs in the event of aoci- 
dent. The mains consist of cast-iron eonduits, through which 
are drawn heavy double steel-armoured high-tension cables, 
which act as feeders toa series of transformers laid in boxes in 
the streets. The low-tension distributors, also steel-armoured, 
are laid in earthenware pipes. All the high-tension feeders are 
laid in the form of loops, each starting from the works and 
running thereto, while at intervals along the route switchboxes 
are fixed, enabling any portion of à main to be isolated should 
а fault occur, thereby limiting the interruption of current to а 
minimum number of consumers. This looping back of feeders 
is no doubt costly. The services into premises are connected 
from boxes in the street, instead of being soldered directly to 
the mains. This latter method, which is largely adopted in 
other districts, is much cheaper, but is а frequent cause of 
breakdown. The whole system of mains has been designed to 
specially meet the requirements of the Board of Trade. 

Whether or not the extreme precautions which have beem 
taken to ensure that the buildings, machinery, and plant shall 
be of the very best material, and perfectly sound, are justified 
will depend upon the point of view from which they are looked 
at—viz., that of immediate profit, or that of durability and 
the avoidance of accident—but of this we have no doubt, 
that in the latter respect they will bear comparison with 
any Station in the kingdom. In working expenses we have 
included interest and repayment of loans, an item which has been 
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and intermissions of supply are to be avoided. The real 
distinction between Islington and the boroughs we have named 
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NEW COMPANIES, 


The following compenies have been registered since our lasb 
ue: 


Kenworthy and Co., Limited.—Capital, £2,000. Object: to 
carry on the business of mechanical, electrical, and general 
engineera, etc. 

Fairford and Cirenoester Railway Company, Limited.— 
Capital, £3,000, Object: to construct, equip, acquire, own, and 
work railways, tramways, roads, tunnels, harbours, docks, and 
other works, 


Derbyshire and Nottin Electric Pewer Syndicate, 
Limited.—Capital, £10,030. Object: to carry on in the counties 
of Nottingham and Derby (except those parts of the county of 
Derby which lie to the south of the River Trent, and to the north- 
west of the boundary between the unions of Bakewell and Chapel- 
en-le-Frith) and elsewhere the business of an electric power supply 
company. 

Lahmeyer Eleetrical Company, Limited.—Capitel, £100,000. 
Object: во carry оп in all or any of their respective branches 
the busineeses of electricians, electrical and mechanical engineers, 
cantractors for the erection of electrical and other works and 
plant; also as manufacturers of and dealers in all kinda of 
machinery, plant, equipment, apparatus, and appliances used in 
connection with the generation, distribution, accumulation, and 
employmenb of electricity for the purposes of light, heat, or power. 


CONTRACTS FOR ELECTRICAL SUPPLIES. 


CONTRACTS OPER. 


Piatra Neamtz (Roumania). —The Municipality invite tenders 
for the electric lighting of the town for 30 years. Tenders 
April 2б. 

Tavistook (Devon). —The Urban District Council invite tenders 
for lighting the town from one to three years. Tenders by 
April 16. Details in our advertisement columns. 


Ktrkcaldy.—The Corporation invite tenders for engines and 
dynamos, storage battery, and overhead travelling crane. Tenders 
by April 15. Details in our advertisement columns. 


Metherwell.— The Electric Light Committee invite tenders for 
steam dynamo and switches, and steam, feed, and exhaust pipes, 
etc, Tenders by April 29. Details in our advertisement columns. 


Colwyn Bay.—Tho Urban District Council invite tenders for a 
water-tube boiler, feed pump, injector, steam, exhaust, and feed 
pipes etc. Tenders by April 13. Details in our advertisement 
columns. 

Aberdeen.—The Electric Lighting Committee invite tenders for 
six water-bube boilers and accessories. Preference will be given 
to straight-tube boilers. Tenders by April 27. Details in our 
advertisement columns. 

Zagasig (Bgypt).—The Local Commission invite tenders for the 
electric lighting of the town. Specifications, etc., may be obtained 
from the Public Works Department, Cairo, where tenders may be 
addressed until April 15. 

Partiok.—The Corporation invite tenders for the construction, 
supply, and erection of main switchboard and instruments and 
battery of accumulators and accessories. Tenders by April 29. 
Details in our advertisement columns. 


Sunderland.—The Corporation invite tenders for the supply 
and erection of main steam, feed, suction, and exhaust pipes, 
etc., and additional panels to traction switchboard. Tenders by 
April 26. Details in our advertisement columns. 


Cardiff.—The Corporation invite tenders for poles, bases, refuge 
pillars, etc., brackets, feeder and section pillars, eto., trolley and 
other wire, and insulators and line suspensions, Tenders by 
April 30. Detaile in our advertisement columns. 


Alloa.—The Electric Lighting Committee invite tenders for 
insulated cables, joint-boxes, etc., ү arc lampe, lamp ве 
etc., and sub-station equipment and sundry connections, Tenders 
by April 30. Details in our advertisement columns. 


Dublin.—The Lighting Committee invite tenders for condensing 
plant, pipework, pumps, saperheaters, mechanical coaling 
apparatus, overhead crane, and workshop equipment. Tenders 
by April 22. Details in our advertisement columns, 


Poole.—The Town Council invite tenders for connecting the 
Parkstone section of the borough fire brigade with electric calla. 
Specification, edc., may be seen ab the office of Mr. John Elford, 
borough surveyor, King-street. Tenders by April 16. 


Edinburgh.—The Corporation invite tenders for arc lamp 
carbons, cast-iron pipes, pavement and road box frames, and 
covers, eto., for their electricity supply stations for the year from 
May 15. Tenders by April 20. Details in our advertisement 
columns. 

Poplar.—The Guardians invite tenders for the provision and 
carrying out of the steam, exhaust, hob and cold water 
piping, valves, water-meters, etc., at their new works adjoining 
the union buildings in High.street, Poplar. Tenders by May 1. 
Details in our advertisement columns. 

Portemeuth, The Corporation invite tenders for the supply 
and erection of additional Lancashire boilers, feed pumps. 


mechanical stokers, economiser, steam, feed, and other pipes, 
chequer plating, and sundry ironwork. Tenders by April 16. 
Details in our advertisement columns. 


Oroyden.—The Town Council invite tenders for the excavation 
and making foundations for an engine апа generator ab the Cor- 
poration electricity works, Factory-lane, Croydon. Specification, 
eto., uo ns obtained at the Borough Electrical Engineer's Office, 
Factory-lane, Croydon. Tenders by 18th insb. 


Metropolitan Asylums Board.—The Board invite tenders for 
the supply апа erection of а complete electrical generating plant 
апа a complete boiler plant for heating ab the asylum now in 
course of construetion at Tooting Bec, S. W. Tenders by 
April 24. Details in our advertisement columns. 


Southwark.—The Borough Council invite tenders for the supply, 
delivery, and erection of incandescent lamp brackets, switches, 
and fittings to 168 gas lamp-poste. Specifications, ebc., can be 
obtained at the offices of Messrs. Kincaid, Waller, and Manville, 
29, Great George-streeb, Westminster, S. W. Tenders by April 19. 


Leeds. —The Lighting Committee invite tenders for steam, foed- 
water, exhaust, overflow, blow-off and other pipes, valves, hot- 
wells, feed-water pumps, economiser, etc., in connection with 
engines of 4,000 i. h. p. Specifications, etc., may be obtained from 
Mr. H. Dickinson, manager of the department, Whitehall-yead, 
Leeds. Tenders by April 15. 


Farnworth (Lanos.). —The Urban District Council invite tenders 
for taking up and removing existing pavement, excavation, con- 
oreting, and paving (labour) in connection with the laying of aboub 
four miles of tramway, single track. Quantities may be obtained 
from the engineer, Mr. W. J. Lomax, A. M. I. C. E., 11, Fold-street, 
Bolton. Tenders by April 15. 


Middlesbrough.—The Electric Lighting Committee invite 
tenders for boiler-house plant—one 30ft. by 8fb. 6in. Lancashire 
boiler and accessories; engine-house plant—one 300-kw. high- 
speed steam dynamo and aceessories, together with steam, 
exhaust, and feed pipes, etc.; condensing apparatus —ejecbor 
condenser, with circulating pumps. Tenders by April 30. Details 
in our advertisement columns. 


Barrow-in-Furneas.—The Corporation invite tenders for the 
supply of (A) paper-insulated, lead-covered concentric cables; 
(B) 5 joint boxes, pavement covers; (C) cast- 
iron pipes, etc. ; (D) earthenware conduits and pipes; (E) balancing 
transformer and switchboards. Specifications, etc., may be 
obteined upon application to Mr. C. F. Preeton, town clerk, Town 
Hall, Barrow- in-Furness. Tenders by April 24. 


Palencia (Spain). — Tenders are invited for the installation and 
working of a telephone system for nob more than 20 years; 10 per 
cent. of the annual ре will have to be paid to the Govern- 
ment, Tenders may addressed to the General Post and 
Telegraph Department by April 21. Such particulars as have 
been received may be examined on personal application ab the 
Commercial Department of the Foreign Office any day between 
11 a.m. and 5 p.m. 

Battersea.—The Borough Council invite tenders for the carry- 
ing out of work in connection with the supply of water for 
condensing purposes to their central electric generating station, 
Lombard-road, adjacent to the River Thames, as follows ; electric 
pumps, pipework, etc., for condensing water ; river work, pipes, 
and pits for condensing water supply. Specifications, etc., may 
be obtained on "i. Spem to the Town Clerk, Municipal Buildings, 
Lavender-hill, S. W. "Tenders by April 30. 


Portemouth.—The Corporation invite tenders for supplying and 
laying telephone conduits and cables, copper wire, iron and steel 
stay wire, insulated wires, 1 igh · tension guards, arm 
bolts, nuts, and washers, miscellaneous ironwork, insulators, 
switchboards, batteries, telephone instruments, fixing subscribers’ 
instruments, creosoted poles, oak arms, erecting poles, arms, stays, 
insulators, wires, etc., and silicium bronze wire. Tenders by 
April 30. Details in our advertisement columns. 


Plymouth.—The Plymouth, Stonehouse, and Devonport Tram- 
ways Company invite tenders for the reconstruction of the existing 
tramway lines in Plymouth, Stonehouse, and Devonport, and the 
reduction of the gauge from 4ft, 8jin. to 3ft. 6in., and the bonding 
of the rails for electric traction. The rails, pointe, crossings, tie- 
bars, fishplates, fishbolts, copper bonds, and any granite sette that 
may be required will be supplied by the tramways company. 
Particulars can be obtained on application to Mr. John Glen, C. E., 
engineer, 11, Queen Viotoria- street, London, E. C. 


RESULTS OF TENDERS. 


Halifax. — The Town Council have accepted the bender of the 
Chloride Electrical Storage Syndicate, Limited, Mancheeter, for 
eupplying а battery of accumulators and regulation switch аб 

‚340. 

Wolverhamptem —The Tramways Committee have accepted 
the tender of Callender and Co. for the supply and laying of 
feeders, conduits, and switch pillars for about five miles of tram- 
way route ab £0 710. 

Colne. — The Electrical Committee have accepted the followin 
tenders: J. Hawley, mason’s work, £2,330, 2а. 3d.; Horsfield an 
Jackson. joiner's work, £351. 9а. 9d.; Greenwood and Batley, 
Leeds, 150-kw. steam dynamo, £1,562, 

Burnley.—The Corporation have accepted the tender of the 
Barrow Hematite Steel Company, Limited, Barrow-in-Furness, 
for supply and delivery of steel rails required in the construction 
of about seven miles of double tramway track, at £16,387. 10s | 
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Rotherham. —The Corporaties have aceepted the followin 
tenders: Morgan, Monday, and Co., Alpha Electric Works. 
Sheffield, wiring the baths, £89. 15s. 6d. ; Lomax, Kendall, 
re os Pits Jamee’s-equare, Manchester, wiring the free library, 


Fakenham. — The following tendera have been accepted : 
Messers. Fryer, of London, supplying and laying cables and for 
conversion of lamp-poste, £592. 10s. ; J. Neede, trench work, 
£379. 19e.; Messra, Miller, Son, and Co., various works, 
£167. 108. 2d. 


Аут. — The Town Council have accepted the following tenders 
for electric plant in connection with the electric tram ways: 
Messrs. Cowans, Manchester, switchboard, £1,600. 7s. ; Stirling 
Boiler Company, boilers, £2,471; Electric Power Storage Com. 
pany, accumulators, £1,527; General Electric Company, Man- 
chester, balancers and boosters, £525; Messrs. Alley and Maclellan, 
condensers, £1,220. 


Hastings. —A tender of the British Westinghouse Electric and 
Manufacturing Compeny, Limited, has been accepted for the 
supply of 100 electricity meters immediately required, and of any 
additional meters which might be required during the ensuing 
12 months. The 8 wil supply the Westinghouse inbe- 
grating wattmeter ab the following prices —viz: G- ampere meters, 
£4. 98. 8d. each; 10. ampere meters, £5. 4s.; - ampere meters, 
£6; 40- ampere meters, £7; and the Shallenberger integrating 
wattmeter at: 10-ampere meters, £5. 4s, each; 20-ampere meters, 
£6; 40-ampere meters, £6. 88. 

Sleuthampton. —The ration have received the following 
tenders for supply and laying of insulated electric cables, frames, 
and covers, including excavation and reinstating of road ways, and 
also for three motor omnibuses : 

St. Helens Cable Company, Limited, Warrington 

(acospted) ——————— FCC ss 
Callender’s Cable, etc., Company, Limited, London... 
W. T. Glover and Co., Limited, Manchester 
Siemens Bros. and Co., Limited, Westminster 
British Insulated Wire Company, Limited, Lancashire 
Johnson and Phillipe, Electric Cable Works, Old 

Charlton, Kent . . . . . . 
Western Electric Company, North Woolwich ...... m 
Telegraph Manufacturing Company, Helsby....... TM 
Electrical and General Contracting Company, Limited 


£868 9 
891 13 


z 

со 

— 
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Motor omnibuses (each). 
Daimler Motor Company, Limited (to seat 12 persona 
and driver) ............. F ware 190 0 0 
Motor Manufacturing Company, Limited (to seat 12 
persons, excluding driver) ............. EN . е 565 0 0 
Motor Manufacturing Company, Limited (to seat 11 
persons, including driver) . 468 0 0 
T. Coulthard and Co., Limited.. .... REN . 8600 0 0 
Wolverhampton Cycle and Steam Motor Compan 
% ³ĩ”·i... ͤ .... a 365 0 0 
J. Harvey and Co. (steam) . . . 650 0 0 
Simpeon and Bibby (stem)))⸗ . . . 600 0 0 
BUSINESS NOTES. 
TRACTION. 
Piymouth.—The electric tramway vo Compton is now in public 


use. 
- Colne,—It is anticipated that the Corporation light railway 
order will be signed forth with. 

Revidge.— A report is being prepared on the question of pro- 
viding a tramway for the town. 

Swindon.—Colonel Yorke, Board of Trade inspector, has 
inepected the proposed tramway routes. 


Blackburn.—The work of extending the electric tramways in 
the Audley district is to be commenced ab once. 


Yarmouth.—The Town Council have decided to proceed with 
the work of conetructing the electric tramways. 


Finchloy.—The Urban District Council have sealed their consent 
to the Finchley and Henden Tramways Bill, 1901. 


Workington.— A meeting of burgesses has approved the decision 
A ad Town Council to oppose the West Cumberland Tramways 

Coatbridge (Sootland).—The only opposition which has been 
offered to the proposed burgh tramway as yet comes from 
Clarkston. 

Batley.—The Town Council have approved the engineer’s 
estimate for the construction of the tramways authorised by the 
Tramways Order, 1900. 

Woroester,—The Corporation have signed the agreement with 
the tramway company as to the conversion to electric traction and 
the extension of the tramway system. | 

Rochdale.— The work of laying the tramways comprised in the 
authorised extensions is to be proceeded with forthwith, the work 
to be carried out by direct labour.“ 

Seuthend en-Sea.—The Board of Trade have sanctioned the 
consbruction of tramways by the Corporation in the Leigh district, 
&nd the work will be proceeded with without delay. 


in the trap were thrown out, and one of t 
arm. i 


Ayr.—It has been decided to lay a double tramway track from 
Elmbank-street to Bellersley-hill, subject to the consent of the 


proprietors on both sides of the road being obtained. 


Carlisic.—At the last meeting of the Town Council a resolution 


was passed delegating to the Electricity Committee the control of 


the electrical equipmenb of the tramways of the city. 

Houghton-le-Spring. — The Urban District Council have decided 
to insist upon their surveyor's advice in connection with the pro- 
posed new tramways being carried oub by the company. 

Penge.—The Urban District Council have decided against the 
scheme for an electric tramway in the district. The Croydon-road 
residents have petitioned against the traction proposals. 

Wallasey.—The District Council have entered into formal 
possession of the tramway company’s undertaking, the purchase 
price being £21,240. Major R. R. Greene is the new tramways 
manager, 

Kinver.— The new electric tramways were opened to the public 
for the fireb time on Good Friday. The through fare from 
Coalbourn Brook to Kinver is 3d., but for intermediate stages 
there are four 1d. fares. 

Londen United Tramways. —The trams have been running from 
Hammersmith to Kew and Shepherd's Bush to Esling since 
Thureday week, and the extensions to Hounslow and Southall 
will be opened on July 1. 

Southport —Altogether some 31,8300 passengers were carried on 
the electric tramways on Good Friday, representing a total return 
of £145. Оа Easter Monday the passengers numbered 22 700, the 
total receipte amounting to £124. 

Burnley.—The Tramways Committee have given instructions 
for stepe to be taken for bhe sale of the cars, engines, rails, and 
accessories of the old company preparatory to the reconstruction 
and electrical equipment of the line. 

Halifax —The Tramways Committee of the Halifax Corpora- 
tion, having made an inspection of the tram routes to Queensbury 
and Shelf. have fixed the various stopping-places and the fares to 
be charged. The two routes are divided into three 1d. stages. 


Automobiles.—The Local Government Board will be recom- 
mended by certain counvy councils at an early date to limit the 
в of motor vehicles to 10 miles an hour. The Automobile 
lub is now organising an appeal against the suggested alteration. 


Felkestone.—It is reported thab the Board of Trade have 
intimated that the provisional order to construct tramways from 
$he harbour to the boundary of the borough will be recommended 
to be approved. The order has, however, to be confirmed by 
Parliament in the autumn. 

Baroelona.— The eontract of the Barcelona Electric Railway 
Company, to which we have referred in various issues during the 
last few months, has been given to Messrs. Corady y Cia., and we 
learn that they are open to receive offers from manufacturers for 
engines, accumulators, and cars. 

Cardiff. —A deputation, consisting of the Mayor, the electrical 
engineer, and other members of the Cardiff Corporation, has 
visited Portemouth and inspected the tramways which have just 
been taken over by the Corporation of Portemouth, and are being 
reconstructed for electric traction. 

Sunderland.—The Town Council have sealed a memorial to the 
Board of Trade for leave to borrow a further sum of £31,000 for 
tramway purposes. It has been decided to ran workmen’s cars 
morning and evening upon all sections except the Christchurch 
section, at a fare of ld. for any distance. 


Dundee.—A tramcar accident occurred in Lochee road on 
Saturday last which serves to illustrate the efficacy of the life- 
guard on the electric cars. A woman fell in front of a car, and 
being caught by the life guard was rolled along the ground for a 
short distance. Although stunned she was not otherwise hurt. 


Salford.— Another branch of the work in connection with the 
electric tramways in addition to the laying of the new bonded 
rails has jast been commenced —viz., the erection of the poles for 
the overhead equipment, which has been placed in the hands ef 
Messrs. George Hill and Co., Trafford Electric Works, Manchester. 


Drighlington.—The District Council have sealed their agree- 
ment with the British Electric Traction Company with regard to 
the tramway scheme. We learn that the company are now pro- 
DR & supplementary order with & view to getting powers to 
extend the scheme by running trams down Whitehall-road to join 
the Leeds tramways. 

Bath.—A conference hae teken place on tbe question of the 
proposed electric tramways between the Electric Traction Com- 
mittee of the Urban Sanitary Authority and the promoters of the 
scheme. The latter have promised to use their b endeavours 
to get embodied in the order every ове of the conditions agreed 
upon with the Council. 

Barnsley.— The subject of the tramways which the British 
Electric Traction Company have guaranteed to construct within 
two years was raised at the Town Council meeting on Wednesday, 
when it was stated that there уеб remained 18 months in which to 
complete them. Until that time expired the Council were powerless 
to do anything in the matter. 

Huddersfield.—Major Druitt, of the Board of Trade, has 
inspected an extension of tramway from Fartown to Sheepbridge. 
The Corporation telephone wire аб Westgate snapped on Friday 
last, and falling came into contact with the electric trolley wire 
and touched a horse ina trap. The horse pingen, and the people 

m susbained а broken 
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Bridge still maintains ite ober takings, and that there is not 
the slightest falling off in the weekly returns, With regard to the 
line in Wigan-lane, ib is progressing very favourably, and should 
the weather allow of continuous work its opening before Whitweek 
may be anticipated. The work at the station also is within a 
very short period of actual completion. 


Soothill Upper.—The British Electric Traction Company have 
approached the District Council with a view to ascertaining if the 
Council are willing to purchase that portion of the Dewsbury, 
Batley, and Birstall tramways as lies within the district of Soot- 
hill Upper, on condition that the traction company find the 
purchase money, and then for the Council to lease such line to the 
company for 35 years at £1 per annum. 

Wednesfield.—A deputation from the Urban District Council 
has met the Tramway Committee of the Wolverhampton Corpora- 
tion on the subject of extending the present tramlines in Wolver- 
hampton beyond the confines of the borough to the village of 
Wedueefield. An arrangement has been come to by which the 
committee will apply for powers in an extension order to lay down 
a line from the Wolverhampton boundary to the bottom of New- 
street ab Wednesfield, with further power to extend the line in 
future if so desired. 

Shoreham.—4At the last meeting of the Urban District Council, 
the Chairman referred to the meeting of delegates to consider the 
proposition of the tramway company to run the trams by electricity. 
He mentioned the decision to municipalise the undertaking and 
leb the concern to а company for а period of years. Ib was the 
general opinion of the delegates, he said, that they could borrow 
the money and secure the control of the company and let ib out ab 
a profit. Ib bad been decided ab the meeting of delegates that 
each authority interested should appoint two delegates to ро 
thoroughly into the whole matter. 

Glasgew.—Lieut..Colonel Yorke and Mr, A. P. Trotter, of the 
Board of Trade, accompanied by Messrs. Noble and Stewart, Post 
Office electricians, and Mr. Ballantyne, of the National Telephone 
Company, have inspected those sections of the Corporation tram- 
ways which have been converted from horse to electric traction, 
and on which cars will be running electrically before the opening 
of the exhibition. Little now remains to be done to complete the 
conversion of the whole of the system from horse to electric 
traction. So soon as the Pinkston power station is ready all the 
cars will be running by electricity. 

Croydon.—The conversion of the tramway track for electric 
traction has now been carried out from the borough boundary at 
Purley to the south end of the town, and the work of constructing 
the lines at Norbury is being proceeded with. Progress is algo being 
made in the matter of setting the poles for the overhead system, but 
we understand that some 12 or 15 months must elapse before thecon- 
version of the old and the construction of the new lines for electric 
traction can be effected. When completed, the tramway will be 
somebhing like six miles in length, and will serve а district long in 
need of such а means of communication. 


Rotherham.—The Electricity Committee are negotiating with 
the tramways company on the question of entering into a working 
agreement with them for the supply of electric energy from the 
Corporation electric power generating stabion, and for а system of 
through traffic for tramway cars between the College yard and 
Rawmarsh. It will be recollected that the company recently 
agreed with the Rawmarsh Urban District Council to lease their 
tramways, and they are applying to the Light Railway Com- 
missioners for an order extending the Rotherham and Rawmarsh 
tramway systems as far as Mexborough. 

Blackpool —The work of constructing the tramway along 
Central-drive is expected to be completed in three weeks’ time, 
and the trams running by Whitsuntide. At the monthly meeting 
of the Town Council last week it was stated that the receipts for 
the year totalled to £30,658, against £22,590 for the previous year, 
an increase of £8,068, or 36 per cent. The committee had estimated 
that they would be able to hand over £10,700 to the relief of the 
rates, but so far as could be seen ab present the profite would not 
exceed £8,000 or £9,000. The deficiency was attributable mainly to 
the adoption of the penny stage system and the bad weather. 

Ilkeston. —At the last monthly meeting of the Town Council a 
lebter was read from the North Ward Liberal Association requeat- 
ing that tramways should be at once laid down from Park road to 
Bridge-street, Cotmanhay. It was resolved that the first section 
of lines should be laid along Bath street, South - street, and 
Nottingham-road, to the end of Thurman-street, and tbab electric 
mains should be laid for lighting purposes from the north end of 
Bath-atreet to the east end of White Lion-equare. The engineer 
was instructed to prepare the necessary plans and specifications 
for these works immediately, and meet the committee with them. 

Rickmansworth.—<At the last meeting of the Urban Districi 
Council it was reported that those parts of the Tramway Bill 
affecting the Watford and Rickmansworth urban districte had 
passed second reading in the House of Lords. The part in the 

Watford rural district had been dropped because the Council had 
not given their consent to it. The promoters would, however, in 
May be able to apply under the Light Railway Act for powers to 
construct a light railway to connect the two districts. By taking 
this course ib would not be necessary to get the Rural District 
Council's consent. The County Council had given such consent 
ав was neceesary to enable the promoters to do this, 
Musselburgh.—Correspondence was read аб the meeting of the 
к, оп Та E y тя оте 8 ш, Council, on 
no purpose urgh Town Council to, apply 
for a provisional order for an extension of time for the con- 
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Wigan.—We understand that the tramline to Martland Mill 


struction of the projected tramway between Musselburgh and 
Portobello, had signified their willingness to supporb the pro- 
moting company. The Musselburgh Town Council had been 
advised to oppose the Edinburgh Corporation in the matter by 
petitioning against the order, but the Council had decided that 
more could be got by friendly negotiation than by such a course. 
The Provost and Land Committee were empowered to negotiate 
with Edinburgh Town Council. 

Manchester.— We understand that the бгаб of the Corporation 
electric trams will be running on the Cheetham-hill route about а 
month hence. The districts that will be next in order for an 
electric tramway service are the Rochdale-road and Bury New- 
road. Most of the cars will accommodate а total of 43 passengers 
inside and out, as against 41 in the present horse cars, but for 
seasons of extra pressure others of a lar size will be put on, 
with space for 67 persons. Ib is not intended to use trailers 
except in special emergencies. The Board of Trade regulations fix 
eight miles an hour as the maximum speed of electric trams ; bub 
for a time, until drivers become familiar with their duties, a much 
slower rate than this will be adopted. 


night they will be lighted both inside and out by electric lampe. 
hen the system is in full working order the company promise to 
give a three-minute service. The danger incidental to the break- 
down of the crossing telegraph апа telephone wires, and their 
contacb with the live trolley wiree, has been provided against, At 
the expense of the company the telephone wires have been 
insulated, and in all places of crossing there will be the additional 
protection of а guard wire. Crossing telegraph wires will be 
guarded against the possibility of contact by similar means. 

Sheffüeld.—Tbhe Tramways Committee have resolved that the 
city surveyor be authorised, if the resolution of the Improvement 
Committee as to the widening and improvement of Weedon-streeb 
be confirmed by the Council, to proceed with the laying of the 
tramways between Tinsley and Brightside, in conjunction with 
the improvement and highway work in Weedon-street. The work 
of extension on the Intake route was commenced at the end of 
last month. The committee have expressed their willingness to 
tranefer the sum of £5,000 out of the profits on the tramway under- 
taking to the Finance Committee to be applied in relief of the 
rates, The Tramways Committee have accepted Barrow steel for 
1,500 tons of rails and fishplates. Ab the last meeting of the Town 
Council it was stated that the price of £7. 108. a ton ів a reduction 
of 5s., representing a total saving of £400. i 

Merthyr Tydvil.—Passenger traffic was commenced on Sabur- 
day morning last on the new electric tramways, which have been 
constructed for the subsidiary local company by the British 
Electric Traction Company, to connect the town with Dowlais and 
Cefn Bridge, in which district it will come within easy reach of an 
immediate population of 50,000 inhabitante. The Dowlais section 
is very steep, the gradient rising 341ft. in one mile two furlongs, 
and in one part there is a steep up-grade of 1 in 11. The capital 
of the Merthyr company has been fixed ab £100,000, and the 
purchase price to be paid the British Electric Traction Company 
is £66 000. The service is being largely patronised. From figures 
to hand те: that өп Easter Monday over 12,000 passengers 
were carried, and on the bwo previous days the totel number 
carried was over 16,000. 

Railway Contracts.—The Westinghouse Electric Company of 
Pitteburg has been awarded the contract for the complete motor 
and contro] equipment of all the elevated lines of the Brooklyn 
Rapid Transit Company of New York. This system comprises 
over 30 miles of double-track railway, which is one of the largest 
elevated rapid transit systems in America. "This contract was 
awarded to the Westinghouse Company after a long series of trials 
and teste, each competitor furnishing a number of sample trains. 
These trisls and tests extended over a period of nearly three 
years. The other competing firms were the General Electric and 
the Sprague Electric Companies of America, each of which offered 
an electric system of multiple-unit control in competition with the 
elecbro - pneumatic system proposed by the Westinghouse Company. 
The above result is of direct importance to English railways, as 
the Westinghouse system which has been adopted by the Brooklyn 
Rapid Transit Company is the same as that which the British 
Westinghouse Electric and Manufacturing Company, Limited, has 
proposed for operating the trains of the Metropolitan and the 
Metropolitan District) and other underground railways in this 
country. 


LIGHTING AND GENERAL, 


Durham.—The Council have commenced to pub in the conorete 
foundations at their electricity works. 

Wheatley.—The Urban District Council will offer no opposition 
to the Yorkshire Electrical Power Bill. 

Warrington.—Mr. Mathias has been appointed chief assistant. 
Notice of & vacancy will be found in another column. 

St. Peter's, Rome.—Sb. Peter's was illuminated for the first 
time with the new electric light installation at Easter, 

Penge.— We understand that the Urban District Council have 
come to an agreement with a company for the electric lighting of 
the district. 

Ilkley.—The Districb Council have obtained from Mr. Gibb 
and others the total rights of their electric lighting order for the 
district for £150, 
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Lewes.—A sub-committee of the Town Council has been 
appointed to ascertain the cost and other particulars of lighting 

e town with electricity. 

Burnley.— The Rural District Council offer no objection to any 
of the ratepayers in Reedley coming to terms with the Corporation 
with respect to electric lighting. 

Swindon.—The Town Council have accepted plans prepared by 
Messers. Lacey, Clirehugh, and Sillar for buildings in connection 
with the electric generating station. 

Rotherham.—It is expected that the electric light will be 
switched on to the various buildings prepared to take it in the 
last week in April or the firet in May. 

Limerick. — The No. 1 Rural District Council have agreed to 
support the resolution as adopted at the conference held re Shannon 
Power Bill, noted in а previous issue. 

Ilfracombe. — The District Council have decided to transfer their 
provisional order for the electric lighting of the town to Messrs. 
Edmundsons' Electricity Corporation. 

Manchoster. —W o are informed that all communications for the 
Corporation’s electricity works are in future to be addressed to 
Mr. G. F. Metzger, the chief engineer. 

Dewsbury.—The Chamber of Commerce have agreed to support 
the Yorkshire Electric Power Company on condition that the 
Dewsbury Corporation came to terms with them. 

Motherwell, — The Town Council have decided to erect 
30 addibional arc lamps on the principal streets of the town, and 
to reduce the price of electricity for motive power. 

Heokmondwike.—The District) Council are engaged upon the 
building of an electric lighting station, and in all probability the 
township will be lighted with electricity next season. 

Lytham.—The Electric Lighting Committee of the Urban 
District Council have decided that the question of proceeding with 
the lighting scheme should be left to the new Council. 

Direct Spanish Telegraph Co.—The cable between Marseilles 
and Barcelona is now restored. Telegrams for Barcelona, eto., 
can again be sent by the rapid route vid Marseilles.” 

Newmarket.— The District Council have refused to grant an 
application from the General Post Office for permission to erect 
telegraph poles and wires on Exeter-road and Moulton.road. 

Wallasey.—ColonelJ. T. Marsh has held an enquiry into the 
application of the Urban District Council for permission to borrow 
£12,300 for the purpose of extending the electric lighting system 
of the district. 

Glasgow.—The Glasgow and South-Western Railway Company 
bave completed their arrangements for taking their electricity 
supply for their St. Enoch Station and head offices and hotel there 
from the Corporation. 

Arbroath.—4Ata meeting of the Town Council on Tuesday it 
was resolved to guaranbee one-third of the sum required for seven 
years for the establishing of telegraphic communication bebween 
Arbroath and Auchmithie. 

Exmouth. —A letter from a firm of electric lighting engineers, 
asking if the Council would take the electric current from a station 
about to be erected in the neighbourhood of Exmouth, is before 
the Electric Light Committee. 

Fakenham.—A sum nob exceeding £1,200 is to be expended in 
laying the necessary cables and erecting the necessary fittings for 
the purpose of lighting the town by electricity. The accepted 
tenders will be found in another column. 

Brighton.—The Town Council have decided that the present 
electric lighting poles around the end of the Victoria Gardens 
shall be moved to the opposite side of the road, as ib would be 
inconvenient to use the tramway poles for lighting purposes. 

Yarmouth.—The Town Council have consented to the erection 
of a line of telephone poles to the golf-house on condition that 
they are made hollow, to be used as sewer ventilation shafte. The 
telephone company is to pay a yearly rental of 1s. а year for each 
pole. 

Edinburgh.—The equivalent of 8-c.p. lamps. pite for from 
March 14 to April 4 was 7,078 for lighting and 2,174 for motor 
power, making a total of 9,252 of 8-c.p. This demand constitutes 
a record, the applications for a similar period being usually about 
4 000. 

Longton.—A deputation of the Town Council ів conferring with 
Mr. Menzies, the agent of the Duke of Sutherland, wbo has made 
a suggestion as to supplying the Corporation with electrical 
energy in bulk, they to undertake the distribution throughout 
the town. 

Isle of Dogs.—The report mentioned in our last issue has now 
been considered by the Borough Council, who are becoming 
alarmed at the rapid increase of bbeir li hting bill. As the 
result, the Council have referred the report back for furbher con- 
sideration. 

. —The Electricity Committee have received 117 appli- 
cations for the position of clerk of works for the electricit 
station. The following leet bas been made: Messrs. W. 8. 
Johnston, Sheffield; W. J. Baker, Bolton; and H. B. James, 
Manchester. 

London Gazette.—At a recent general meeting of the Electrical 
Vehicle Syndicate, Limited, Mr. A. Holmes, Portland-road, 
Newcastle-on-Tyne, was appointed liquidator; and a receiving 
order has been made out re J. Brown, 28, Silkeworth-row, Sunder- 
land, on debtor's petition. 

Bromsgrove. — The National Telephone ager eg Ae appeal 
against their assessments in North Bromsgrove and Stoke Prior 


has been settled. 
assessment in North Bromegrove from £5 to £100, and the amount 


at which a settlement had been arrived at is £95. 


last week a re 
lighting and the erection of a refuse destructor was adopted. Mr. 
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The Assessment Committee raised tho telephone 


Battersea.—The Lighting Committee have appointed Mr. 


J. E. Liveey to be chairman of the committee for the ensuing three 


months. 
electricity for a period of two years, the mains will be extended 


to 1, Thurleigh-road at an estimated cost of £66. 


Subject to а consumer's guarantee to take а supply of 


Alfreton. —The Urban District Council last week, after discuss- 


ing а communication showing thab the Board of Trade would not 
grant an electric lighting provisional order applicable to the whole 


ish unless ib was intended to light the whole parish, neverthe- 
ess resolved to restrict the area to the Alfreton Ward. 


Carnarvon.—The Board of Trade have declined to grant a pro- 
visional order to a syndicate to construct electric lighting works 


in the town, in connection with which there was also a proposal to 
make a light railway along the shore to Dinas Dinlle. e appli- 
cabion was opposed ab the recent enquiry by the Corporation. 


Keighley.—The electricity works erected by the Corporation 


are fast approaching completion, and ib is expected thab the 
formal ceremony of switching on will take place about the end of 


the present month. The electric lighting station and the town 


hall are already lighted by electricity generated by the Corpora- 


tion plant. 
Malvern.—At a special meeting of the Urban District Council 
rb by the surveyor upon the question of electric 


Maybury advised the Council to combine the two schemes, his 


estimate being £14,000 for electric lighting and £3,000 for che 


destructor. | 
Sheffield. —During the last six months there have been 29 cases 


in which the light has been cut off or had become defective. These 
defects were caused by water, which obtained access to the street 


boxes. The Electric Light Committee are now substituting over- 


ground for underground chambers in order to remove such 


interference. 

Kirkcaldy.— The authorities are now pushing ahead with the 
various preliminaries concerning tbe carrying out of the electric - 
lighting and tramway schemes. Ав for the former undertaking, 
the consent of the Secretary for Scotland has just been obtained 


for the borrowing of £50,000. Both schemes will be advanced 


simultaneously. 

Spalding —The Postmaster-General will extend the telephone 
system to Spalding and establish an exchange there if nob leas 
than 20 local subscribers are forthcoming. Ib is pro to 
obtain communication with the trunk system by way of Boston. 
It is anticipated that there will be no difficulty in getting the 
number of local subscribers required. 

St. Annes.—The electric lighting installation fis now in use. 
The babbery is not yet fitted, but this will be finished in a fortnight. 
Some 50 or 60 premises are ab present wired ready for connecting 
up. It is anticipated that before Christmas the works will be 
fully loaded up во as to require extensions. The charge is 7d. and 
4d. per unit on the maximum demand system. 


Grimaby.—The Council have adopted a report of the Public 
Lighting Committee recommending that the charge to be made 
for the street arc lighting should be £20 per annum per arc 
lamp, each lamp to be lighted for 3,650 hours in the year. The 

ав lamps affected thereby will be discontinued. ТҺә Highways 

ommittee is to be asked to make the road in the front of tbe 
electricity works. 

New Publication.—Tho first number of Traction and Trans- 
mission, a monthly supplement to Ingincering, published at 2s, 
net, promises well. Its pages, as one might “ге, are largely 
devoted to the. interests of electric traction, both home and 
Continentel practice receiving abbention. Several prominent 
questions relating to electric traction work generally are discussed 
in signed articles. 

Oriental Telephone and Electric Co.—The directors have 
resolved to recommend to the shareholders, subject to final audit 
of the accounts, the payment of a further dividend of 8'40d. per 
share, free of income tax, making, with the interim dividend paid 
on Nov. 1 last, a total of 6 per cent. for the year ended Dec. 31, 
1900. The transfer books will be closed from 15th to 26bh insb., 
both days inclusive. 

Gomersal —At the last meeting of the Districb Council Mr, 
Knowles reported upon the result of the conference recently held 
at Leeds re the South Yorkshire Electric Power Company's Bill, 
and said he considered it would be advisable for the Gomersal 
authority before they took any action in the matter to ascertain 
what the Yorkshire Electric Company were prepared to do, This 
suggestion was accepted. 

Glasgow Telephones.—The Glasgow Corporation telephone 
exchange has been opened. Only a small number of the sub- 
scribers were put in communication at first, but the numbers will 
be increased rapidly each day till the 4,500 who have subscribed 
are all connected. The sum sanctioned to be spent on the 
telephone installation was £121,000. Of this amount about 
one-fourth has already been expended. 

Swansea.—The Electrical Committee are again endeavourin 
to solve tbe question of supplying the Harbour Trust with electric 
light at the cosb which it is at present proposed by the Harbour 
Trust themselves —which they state ab slightly under ld. per unib, 


A sub-committee has been appointed to discuss the question with 


the Harbour Trust, with power to call to their assistance a third 


party to ascertain the present actual cost to the trustees, 


t 
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Trowbridge.— At the last meeting of the Urban District Council 
the Clerk read a letter from Meesrs. Baker, Lees, and Co., dated 
March 19, stating that the Board of Trade had that day forwarded 
the order made by them with а requead that they would lore no 
time in making the necessary deposits of the order in compliance 
with the rules, and publishing the notíce in the local papers in 
which the original advertisement of the order was published. 


Colchester, —The Council have decided to purchase from Mr. 
A. T. Osborne for £3,900 two properties adjoining the present 
electric lighting station, the total area being 797 rquare yards, 
for the purpose of erecting water coolers with condensing tanks, 
and to provide for the extension of the station, which will be 
necessitated at no very distant date by tbe growth of the under- 
taking and the intended construction of municipal tramways. 


Barrow.—The County Council have decided to allow the incan. 
descent street lampa to remain alight a quarter of an bour lorger 
in the mornings of November, December, January. and February, 
without additional cost to the Highways and Ligt ting Committee. 
Applications having been received for supply to five houses Їп 
Ainslie-street and Oxford-street, an exteneion of mains of about a 
quarter of а mile in length will be made ab an estimated сово of 
about £210. 

Bath.—During the quarter ended March 25, 882 8 c p. lamps 
were connected and 67 arc lamps. The to'al number of 8.c.p. 
lamps now connected to the mains ie 28,573. In his last report, 
Mr. Metzger said that he had nob the slightest doubo that the 
large increase of private lighting during the past six months and 
the doubling of the number of street arc lamps would give the 
long-desired credit balance cn tbe working of the new financial 
year just entered ор, 


Stalybridge.—The question of providing a suitable site for а 
generating station in connection with the joint scheme of electric 
traction and lighting for Stalybridge, Mossley, Dukinfield, and 
Hyde was discueeed ad the montbly meeting of the Town Council. 
Application is to be made to the Board of Trade to nominate an 
engineer or inspector to decide the point, the different authorities 
having failed to agree to the Flatts site at Stalybridge, which was 
included in the original scheme. 

St. Andrews. — Аб the last meeting of the Town Council a letter 
was submitted on behalf of Messrs. Crompton and Co., Limited, 
London, as to providing electric light for the burgh. The Provost 
though ib was bigh time they made up their minds on the 
subject. They should themeelves apply for a provisional order 
and then make the best bargain they could with regard to the 
introduction of the electric light. The matter was remitted to 
the special committee for consideration and report. 


Oardiff. —At a meeting of the Electric Lighting Committee on 
Thursday week 4 long discussion took place with reference to the 
proceedings pending against a Queen.streeb tradesman, who was 
charged with having illegally taken eleetric current from the 
Corporation supply. The committee had recommended that as 
the man had apologised the proceedings should be withdrawn, but 
the Council declined to adopt this view. and referred the matter 
back for reconsideration. The case is to be proceeded with. 


Brandon.—The Urban District Council have under considera- 
tion a letter from Messrs. Pease and Partners, Limited, stating 
that the proposals of the Council had been submitted to the 
meeting of directors, togetber with the suggested terms by which 
Messrs. Pease and Partners were to provide and maintain the 
generating plant, and tbe latter had decided that, subject to 
suitable terms being arranged and a proper agreement signed, 
гу hdd prepared to provide the necessary plant for lighting the 

istric 

Middlesbrough.—At a meeting of the Electric Lighting Com- 
mittee last week Mr. Clayden electrical engineer, reported on the 
1780 revenue and expenditure for the incoming year up to 

ch 31, 1902. The income was estimated to reach £3 600 and 
the expenditure on works, etc., £1,750. There would be a profit, 
leaving aside interest and redemption on £45 000, of £1,850. There 
would be a deficit after meeting all the payments for interest 
and redemption, etc., of £850. The chairman thought that was 
very satisfactory. 


Darlington.—The last report of the borougb electrical engineer 
states: ТЬе number of consumers connected during the month 
is 11, making а total of 64. The number of 8 c.p. lamps connected 
during the month is 1.638 making a total of 5 510. I have appli 
cations from 24 intending consumers, who will require 1,404 8 c.p. 
lampe. The number of units generated during the month ie 
8,048, and 444 tons of coal have been consumed, the сово of coal 

r unit being ‘82d. ; 150 yards of distributing cable has been laid 
n Langholm crescent.” 


Barry.—In accordance with the intention expressed by the 
District Council during the proceedings in Parliament in connec- 
tion with the South Wales Electrical Distributiou Bill, the Board 
of Trade were applied to for a provisional order granting the 
necessary power to supply electrical energy in their own district 
for private and public purposes to the Council. The order has 
just been granted with a view to ite inclusion ia a Confirmation 

ill about to be introduced into Parliament and sought by the 
Council, which will embrace other matters of minor importance. 

West Bromwioh.—The Electric Lighting Committee have 
decided to lay a main along the Beeches road. They have 
obtained about 50 applications for electricity in that locality, 
and the estimated cost of putting down the main is £700, which 
will be defrayed out of the loan already sanctioned. Ib is stated, 
in connection with the expenditure in respect of the electrical 
undertaking, that probably considerably leas than the £30,000 for 


whicb sanction was obtained will be required. So far as the work 
has proceeded, the committee are about £1,000 under their 
estimate. 

Halfax.—The Town Council have confirmed the following 
minute of the Electricity Committee: ''That from April 1 the 
charge for the supply of electricity for lighting purposes be ab 
the rate of 4d. per Board of Trade unit to all consumers of under 
7 500 units per quarter, and to all consumers of 7,500 units and 
upwards per quarter tbe charge be at the rate of 3d. per Board of 
Trade unit, with a discount of 5 per cent. on all accounts if paid 
within the prescribed time. Thad tbe charge for the supply of 
electricity for power purposes be at the rate of 2d. per Board of 
Trade unit." 

Sutton Coldfield.— The Electric Lighting Committee reported 
at the last meeting of the Town Council tbat the contractors 
would shortly commence the laying of the cables, and as ib was 
desirable tha» intending consumers should at the same time be in 
a position to have their house service connections made, ib was, 
on the committee’s recommendation, decided to make such house 
ter vice connections free of cost to consumers where applications 
for a supply of current were made before a date to be fixed by the 
committee. It was also decided to appoint a resident engineer to 
superintend the works at £200 a year. 

Brighton.—I has been decided to borrow £455 upon substitutin 
electric light for 304 gaslights in the Pavilion. The undermention 
electricity mains are to be laid : 180 yards in Hartington road, at 
an estimated cost of £90; $0 yards in Bath.street, at £41; 140 
yarda in Park.streeb, ab £59. 10a.; and 270 yards in Wellington- 
road, ab £122 With regard to the lighting of the workhouee, 
which has given cause to so many angry debates it has now been 
decided to take independent expert opinion on the figures given 
by the Welsbach Company. Therefore the chance of the electric 
lighting scheme does not appear to be lost entirely. 


James Keith and Blackman Company, Limited.—We are 
informed thad the Blackman Ventilating Company have now 
acquired from Mr. James Keith, C.E., bis business as heating 
engineer (with departments in gas and bydraulic work), carried 
on ab 27. Farringdon-avenue, and at bis foundries and engineering 
works in Arbroath This union of two of tbe largest businesses 
in ventilating and heating respectively in this country rests largely 
on tbe essential dependence of these two branches upon each other 
for perfect development aud successful use. The name of thenew 
firm will be James Keith and Blackman Company, Limited. 


Barnsley.—Tbe Town Council on Wednesday decided to 
advance tbe salary of the borough electrical озб пса by tbree 
yearly imstalments of £50 each. The salaries of his assistants 
were advanced to £130 and £104 respectively. The output of the 
works during the first year has been 200,112 units or half as much 
again as ib was expected that there would be at the end of three 
years’ working. The department has met all charges, including 
two years’ sinking fund charges of £685 a year, only one of which 
was really chargeable to the pasb year, and has a balance of 
£8 Os lld. to carry forward. Nothing was drawn from the rates, 
and the charges for lighting have been reduced. Hitherto the 
charge bad been 7d. per unit the fireb hour, 3d. per спіб after- 
wards. Io is now proposed to adopt alternative systems of 
charging 44d. per unit, and 7d. per unit the first bour and 2d. 
per unit after the first hour. 

Ambleside.—The Urban District Council have decided to 
transfer the provisional order to the Windermere and District 
Electric Supply Company. subject to bhe following clauses: (1) 
that the Council should have the right to purchase at the end of 
15 years. the purchase price to be 33 per cent. above the value 
under Section 2 of the Act, and that they shall have the right to 
p at quinquennial periods afterwards, the 33 per cent. 

eing reduced proportionately so as to expire altogether at 
the end of 42 years; (2) thas the Ceuncil shall bave the right 
to take ever the company's works within their district. at any 
time during the 42 years at & valuation, allowing nothing for 
good will, severance, or prospective profits, provided the борау 
Bhall fail бо give a satisfactory supply, or provided they sh 
charge more than they are charging to their ordinary consumers 
in Windermere or Bowness, the question of whether the right of 
purcbase in this case bas arisen to be decided by an arbitrator 
appointed by the Board of Trade. 

Southend. — Lieutenanb.Colonel A. C. Smith has held an enquiry 
into the application of the Town Council for sanction to borrow 
£40,030 for the purposes of electric lighting and £350 for the 
erection of shelters on the Lower Esplanade, Westcliff. The Town 
Clerk said there was a very great demand for electric lighting. 
The revenue account showed an estimated income over expenditure 
of £860, the total income being about £6,710. There was no 
opposition. Anm agreement has been arrived at with the telephone 
company, the chief clause of which is: The company are not to 
be ab liberty to place, fiz, or maintain any pole or post in any 
street or public road or thoroughfare within bhe borough without 
the previous special written consent of the Corporation in each 
case " The company are to provide and maintain free separate 
telephonic communication with their Southend exchange from the 
town clerk’s office, borough surveyor's office, accountant’s office, 
medical officer's residence, piermaeter’s office, and the fire brigade 
Bbation, with a right to communicate within the Southend area 
апа outside that upon the ordinary terms, 

Stockton.—A joint meeting of tbe representatives of the Corpe- 
rations of Stockton, Middlesbrough, Darlington, Hartlepool, and 
West Hartlepool was held last week with regard to the opposition 
to the Cleveland and South Durbsm Electric Power Bill, which 
comes before the House of Commons Committee on the 24th inst. 
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| advance of capital to the Charing Cross and City Company: 


Mr. Balfour Browne, K.C., will lead for the promoters of the Bill, 
and the Hon. J. D. Fitzgerald, K.C., will appear for the Hartle- 
pools and Darlington, with Prof. Kennedy as their electrical 
expert, and Mr. Bagley, K.C., for the Corporations of Middles- 
brough and Stockton, for whom Mr. Hammond will give expert 
evidence. 

Barnes.—The Consulting Engineer reported to the District 
Council last week that the chimney shaft was within 3ft. of the 
berra.cotta cap. The brickwork on all the boilers would be 
finished that week, plastering and plumbing work completed, 
and the painter and other trades all well in hand. Messrs, 
Siemens had delivered and fixed all the engines, and had aleo 
delivered the switchboard, which was in position. The fixing of 
the battery was being proceeded with, aleo the auxillary plant 
and steam pipework. The cable work was nearly completed, and 
he had issued instructions for extending the distributing cable 
round Mortlake Green to the top of Guildford place. 


Stock Exchange. — Applications have been made to the Stock 
Exchange Committee to appoint а special settling day in and to 
grant a quotation to City and South London Railway Company 
furtber issue of 10,000 ordinary shares of £10 each, fully paid, 
Noe. 60,001 to 70,000. Tbe committee has been asked to allow 
Willans and Robinson, Limited, further issue of 10 000 ordinary 
shares of £5 eacb, fully paid, Nos. 80,001 to 90,000, to be quoted 
in the official list. The committee has appointed April 17 special 
day for Central London Company provisional scrip certificates, 
fully paid, for £698,201 4 per cent. debenture atock. The com- 
mittee has also ordered the said securities to be quoted in tbe 
official list, 

Electrical Trust.—The Montreal correspondent of the Shefield 
Daily Telegraph on Friday wired that the Montreal Heat, Light, 
and Power Company is organising an immense trust ‘for the 
purpose of monopolising all the electric power and gas business 
in and about Montreal. The capital of the trust is 25,000,000dol. 
The promoters say they can generate electrical power cheaper in 
Montreal than in any other place in the world. Immenee new 
dams are being built at Chambly, and there will be an increase 
of from 8,000 h.p. to 30,000 h.p. in the power-houses within two 
months. Mr. James Ross, one of the directors of the company, 
has been abtending to the financial part of the project in London 
during the past week. 

Airdrie.—At the last meeting of the Town Council it was 
reported that the order for the electric lighting of the burgh had 
now been remittel to the Board of Trade. The Clerk reported 
that the 26 burghs who had petitioned Parliament against the 
electrical power companies’ Bills had not been able to get any 
satisfactory arrangement of the clauses, and nearly all of them 
were arranging individually to oppose the Bill, nob only on the 
clauses, but on the preamble. There were 15 burghs in exactly 
the same position as Airdrie and 11 who had installations of their 
own, and were opposing the preamble. The matter was remitted 
to the Road Commiteee with powers to take what steps may be 
5 to protect the interests of the Council as to roads and 
pipes. * 

Worthing.—A plan has been approved sbowing the precise 

itions in which the arc lamps will be erected. The Council 
ave agreed to the offers received from Messrs. Page and Miles, 
Limited, and Mesers. Bostel Bros., on the terms and conditions 
relating to electric wiring and fittings, and at the undermentioned 
rentals—viz.: Single lamps —9d. per quarter per lamp of 8 c. p., 
16 c.p., 25 c p., or 30 с.р. ; cluasters,of lamps—9d. per lamp per 
quarter for the first lamp, and 3d. per lamp per quarter for every 
other lamp in the cluster, where the cluster is controlled by ono 
switch. i more than one switeh is required for any cluster not 
exceeding three lamps, 9d. for each lamp per quarter ; if more 
than two switches are required for any cluster above three lamps, 
the full charge of 9d. for each lamp. 

Darwen.—Mr. Charles Garnetb has been appointed as chief 
electrical engineer in succession to Mr. Stanley Clegg, who will 
leave Darwen shortly to take up duty as electrical engineer to 


tbe Lincoln Corporation. Mr. Garnett served his apprentice- 


ship with Meers. E. J. Dugdale and Co. in Manchester, and 
whilst with them he had considerable experience in central-atation 
work, for, among other important work, he was engaged on exten- 
sions to the city of Manchester power station—work that eminently 
fitted him for the charge now devolving upon him. From Messrs. 
Dagdale’s establishment he went to the private lighting station of 
a large shipping and wharfinger firm in Manchester as chief 
engineer, and after that he was appointed as an assiatant to the 
engineer to the Oldham Corporation, whence he came to Darwen. 
e wish him svery success in his new sphere. 


Now Iesue.—The Charing Cross and Strand Electricity Supply 
Corporation are making an issue of £250,000 4 per cent. debenture 
Mick ab par. Tbe Company has an authorised capital of £800,000, 
of which £500,000 has been issued, and has power to supply electric 
energy in the parish of Sv, Martin in-the-Fields, the area formerly 
ander the authority of the Strand District Board of Works, part 
of the area recently included in the Sb. Giles’ district, and in tbe 
city of London. That undertaking is being worked asa separate 
branch of the Company's business, and the necessary works are 
being constructed by the Charing Cross and City Electric Company, 
Limited, to whom tbe requisite capital is being supplied by this 
Corporation by way of loan. In addition contracts have been 

e with various local authorities who are to be supplied in bulk 
from a station at Bow. The Corporation proposes to use the 
preceeds of this issue for the following purposes: for the building 
and equipment of the sub-stetion at St. Martin’s-lane; the ereotion 
of a larger general office ; extension of mains; for the purpose of 
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and for provision of additional working capital. 

Belfast.—Tbe Gas and Electric Committee having considered 
the reference to them regarding the supply of current to Messers. 
Harland and Wolff, Limited, have resolved that the principal 
committee be recommended to offer to supply current to Messrs, 
Harland and Wolff on the following terms—viz.: the maximum 
demand to be поб greater than 1 000 e. h. p. (746,000 watts), 
Celivered at the Council's main terminals, at Мевагв. Harland and 
Wolf'a worke, Queen's Island; the minimum quantity to be paid 
for to be 2 100,000 units per annum; the price for the first 
1.000,000 unite per annum to be 141, per unit; the price for the 
additional 1,100,000 units per annum to be $d. per unit; a contract 
to be entered into to teke the above supply for seven years. 
Subsequently it was resolved that furbher consideration of the 
terms of eupply current to Messrs. Harland and Wolff be post- 
poned dud the present, This resolution has been confirmed by the 
Council, 

Beaford.— The Council have approved of the application for a 
telephone license by the Eastbourne Corporation for a local 
exchange area to be coterminous with the Eastbourne parlia- 
mentary division. The General Purposes Committee's last report 
acknowledgea the receipt of a letter from the Board of Trade, 
stating that an exbeneion of time to June 30 had been granted to 
the undertakers of the provisional order for the supply of elec- 
tricity in the district of Seaford ; and that if tbe provisional order 
were transferred to the local authority they could enter into а con- 
tract with any company or persons for the execution and main- 
tenance of the work. A letter was received from Mr. Edward 
Bedford, stating that the syndicate accepted the terms offered by 
the Council for the transfer of the provisional order. The Board 
of Trade also wrote stating that any conditions for the transfer of 
the provisional order which might have been agreed upon in the 
draft deed of transfer must be submitted to the Board of Trade by 
the undertakers for approval. Letters were also received from 
F. J. Warden Stevens offering to introduce а company for carrying 
oub and maintaining works for the supply of electricity in the 
district of Seaford. 

Cheltenham.—Colonel Langton Coke has held an enquiry 
into an application for a further loan of £6 150 for electrical 
purposes. Up to tbe present sanction has been obtained to raise 
£122 000, and £110,000 of this has actually been spent. The 
present application is $o provide additional plant (including twe 
traction generators for the supply of vraotion power to the tram. 
way company) and for main extensions, The borough electrical 
engineer stated that іп 1896—the first year that the works had 
been in operation—the number of customers for the ligbb was 101; 
now the number was 490. The unita sold to private customers in 
the first year were 47,000; the number at present was about 
300,000. Commencing with two arc lampe, the number of such 
lamps now in the streets was 260, and it was intended to bring 
the total up to 440. As to the working profits of the undertaking 
(exclusive of interest and sinking fund), there was a deficit of £620 
on the first year, the next year a small profit was made, in the 
following year a profit of £1 250 was made, in the succceding year 
the profit was £2,150, and in the next roughly £3,300. Details of 
the proposed expenditure having been given, the inspector closed 
the enquiry, no one being present to object to the outlay. 

Hammersmith.— The last report states that 23 additional con- 
sumera have been connected, representing a maximum of 1,376 
8 c.p. lamps; these added to the number previously reported, 
show a total of 847 consumers taking current from the mains, A 
report was also submitted relating to a letter from the Secretary 
of the General Post Office. stating that the Postmaster-General is 
unable to accept certain of the conditions attached by the Council 
to their consent to the opening of roads for laying telephone 
cables; that the Postmaster-General, whose works are for the 
benefit of tho public, has а etatutory right te the use of the 
sbreets, and cannob agree to restricb his right to such user 
by the acceptance of conditions which are not imposed by 


the Telegraph Acts; and thab he was bound by statute to 


make good any damage done in the laying or maintenance 
of his telegraphs, and to pay all reasonable expenses of keeping 
the street or public road in good repair for six months after the 
same is restored, so far as such expense may be inoreased by the 
opening or breaking up of the street. Ib is nob proposed to take 
any action upon tbis letter. Application is to be made to the 
London County Council for loans for carrying out the under- 
mentioned works: condensing scheme, £10,000; new electric 
cable (Hammersmith-road, etc.), A loan of £13,530, part 
of the loan of £15,500, is to be taken up аб once; the term of 
payment is 42 years. We notice that the Council have been 
obliged to give instructions for three summonses to be taken out 
against consumers in respect of the non-payment of accounts for 
electric current supplied for the quarter ended Dec. 31 last. 
North Shields.—The new electric works erected by the 
Tynemouth Corporation have been opened by the Mayoress of 
Tynemouth (Mrs. Jacob Daglish). The plant consists of three 
large Lancashire boilers, with superheaters and economisers, and 
three 300 h.p. engines and dynamos, and is sufficient to supply 
about 15,000 lamps and the tramways as ab present worked. One 
of the principal featares of the station is a Klein water-cooling 
tower, which obviates the necessity for large ponds, and was 
supplied by Mr. E. F. Jarvis, of Middlesbrough. The engines 
were made by Messrs. Belliss and Co., of Birmingham, and the 
dynamos by Messrs. Holmes aud Co., of Newcastle, and the Wesb. 
inghouse Company. The mains were laid by Messrs. Siemens 
Bros., of London. Messrs. Lacey, Clirehugh, and Sillar were 
the consulting engineers, and Mr. Charles Turnbull, the 
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resident engineer, superinbended the erection of the works. 


At the opening ceremony Councillor Irvin traced the history of 


the 5 from 1891, when the provisional order for lighting 
the town by electricity was first obtained. In 1899 the matter 
came prominently before the Corporation, especially in reference 
to the tramways. Having described the works, he said the 
Corporation had ordered another engine of 1,000 h.p., which 
would practically duplicate the present power station. They 
were equipped for any demands that might be made in the town 
either for motor power or electric lighting purposes. The light 
was giving every satisfaction, and they expecbed the work for the 
first year would something like pay itself, if not absolutely leave 
a profit. The Mayoress was subsequently presented by Councillor 
Irvin with a handsome gold brooch set with diamonds and rubies, 
the centre cluster of diamonds representing an electric lamp. 


COMPANIES’ MEETINGS AND REPORTS. 


BROMLEY ELECTRIC LIGHT. 


The annual meeting of shareholders was held at Bromley last 
week, Mr. F. E. Gripper preeiding. 

The report ste that the progress made by the Company 
during the year had been satisfactory, tho lamp connections in 
Bromley having increased from 7.337 to 18,396, whilst 4,987 were 
being supplied in Chislehurst. The sale of current had increased 
from £2,858 to £4,044. 'The result of the year's trading, including 
the balance of £1,020. 18s. 24d. brought forward from last year, 
showed a profit of £3,029. 5s. 11d., and after payment of debenture 
and loan interest amounting to £1,945. 14s., and writing off the 
whole of the preliminary expenses amounting to £243. 158. 8d., 
the amount available for dividend was £835. 6a. 3d. The directors 
recommended the payment of a dividend at the rate of 4 per cent. 
for the year, and that £400 be placed to a reserve fund for the 
renewal of plant, leaving а balance of £125. 13s. 2d. to be carried 
forward. Large extensions had been made to the works durin 
the year, the buildings having been enlarged, and additio 
engine and boiler power added, and a large condensing plant put 
down, which would enable a considerable reduction to be made in 
the coal consumption. 

The Chairman, in moving the adoption of the report and 
accounts, said the average price they had obtained for the light 
this year was only 434. per unit—4°7d.—while last year it was а 
little higher, being 4'81d., so that they had been selling the 
current ab a slightly cheaper price than last year. The cost of the 
current was only 2°7d. this year, while it cost 3:74, last year, so 
that they had made a considerable reduction in the cost of pro. 
duction, having produced a good deal more, and he hoped that 
nexb year they would find thab the cosb would be considerably 
2e саша they would produce still more and coal would be 

eaper. | 

Мт. D. Grinsted seconded the motion. 

In reply to questions, the Chairman said that now they had 
about 20,000 lampe connected, and the present station, when fully 
equipped, would be sufficient to supply 60,000 lamps. 


e report was ultimately adop and a dividend of 4 per 
cent, declared, 


CITY OF LONDON ELECTRIC LIGHTING. 


An extraordinary general meeting of the shareholders of this 
Company was held at Winchester House on Wednesday for the 
purpose of confirming resolutions for altering the Company's 
articles of association which were unanimously passed ab a general 
meeting of the Company held on the 21st 016. 

On the motion of Mr. G. Herring (the cbairman), seconded by 
Mr. F. W. Reynelds, the resolutions were unanimously agreed to. 

Sir David L. Salomons, Bart., having resigned his seat on the 
Board in consequence of ill-health, Mr, George Herring has beon 
unanimously elected chairman. 


BABCOCK AND WILCOX. 


Ab the general meeting of the proprietors held on Wednesday 
ab tbe Company's offices, Wátrihedoa areal, E.C., Mr. John 


Dewranoe, who presided, remarked that in tho first balance-sheet 
iseued since the reconstruction of the Company there were one or 
bwo in form. The reserve fund of £130,000, on which 
they prided themselves in the old company, had unfortunately 
been ruled out in the reconstruction of the Company, but it was 
now represented by certain assets which had been purchased by 
the new Company. They would now start a new reserve fund by 
placing the profit made in the interval of reconstruction, the 10a. 

mium on the new issue of £90.000 of shares. The year had 
been one of exceptionally hard work, and he hoped the share. 
holders would be satisfied with it. He moved tbe adoption of the 
report and accounts, 

Sir Wm. Arrol, M.P., seconded the motion. 

In reply to shareholders, the Chairman said there were nob 
wanting a great many croakers who thought we were on the 
brink of a great depression in trade. Personally, he did not think 
so, and he was of opinion that when the рине abmoephere 

an increase. But if there was to be a 

shrinkage the Company жон be well able to bear it. As to their 
enormous hopes. They had had % 

encouragement by the fact that the Commibtee of the 


Admiralty had placed the Company's name at the head of the 
list. That recommendation had already borne fruit, and he 
hoped it would continue to do so. More than that he could 
not say ab present. 

The motion was agreed to. 


FOLKESTONE ELECTRICITY SUPPLY. 


In our last issue we gave an abstract of the report of the 
directors of the above Company for the year ended Dec. 81, 1900. 
Herewith we give abstractes of the revenue account and 
balance sheet, and statement of electricity generated, sold, etc., 
for the same period. 


REVENUE AOOOUNT. 


Dr. Generation of Electricity. £ s.d. 
Coal or other fuel .- £1,794 14 6 
Oil, waste, water, and stores. 139 15 11 
Proportion of salaries .....-.-.-.-... 345 0 0 
Wages and gratuities . 376 3 9 
Repairs and maintenance... 292 11 8 
——— 2948 5 10 
Distribution of Electricity. 
Proportion of salaries . 80 0 0 
Wages and gratuities smm sa oos na 160 10 9 
Repairs, etc., of mains. 8 118 8 
Repairs, etc., of transformers, etc. .. 1317 6 
Repairs, etc., аб distributing stations 5 3 8 
soe enon 211 10 6 
Public Lamps. 
Attending and repair 62 6 4 
Renewal of lamp 200 6 2 
———— 262 12 6 
Rente, Rates, and Taxes. 
Rents payable. -. 41 18 6 
Rates and taxes and insurance ....... 261 7 9 
303 6 3 
Management Expenses. 
Directors’ remuneration .............„.. 375 0 0 
Salaried... oe soe ous o eee cas om men» 415 11 б 
Salaries of collectors. 15 18 0 
Stationery and printing. 188 17 9 
General establishment charges. 174 6 4 
Auditor of Company... 5 5 0 
Auditor under the order. 23 19 4 
1,198 17 10 
Special Charges. 
ee incurred „a.a su san s os sas ooe oa cm 62 14 8 
Balanoe do NED revenue . 2,930 6 2 
£7,917 12 9 
Cr. £ a d. 
Sale of current, less discounts... .. . 5,828 19 3 
Public lighting... . . . 1,650 1 5 
7,379 0 8 
Rental of meters and other apparatus “е 120 8 6 
Rents receivable .. ТРЕ ТЕТ £ 36 10 0 
Transfer fees s oe o oo o os cee 3 UR 5 0 0 
Sundry fees for testing, edo 313 6 
Profite on installations .. erret 373 0 1 
£7,917 12 9 


GENERAL BALANCE SHEET. 


Dr. Liabilities, £ s.d. 
Capital accoupt—amount received... 75000 0 0 
Sundry tradesmen and others... . 2057 4 1 
Sundry creditors on open accounts ................._ 950 18 6 
Balance at credit of neb revenue account........... 2,345 2 4 
Reserve fund account ....... "———— 400 0 0 
Temporary loans... m 2,000 0 0 
Suspense account—balance of debenture premiums 99 9 7 

£82,852 14 6 

Cr. Assets, £ sd. 
Capital account—amounb expended for works .... 75,150 2 6 
Stores on hand.... .. 102515 5 
Sundry debtors for current supplied... .. 3,294 13 9 
Other debtors OS OED OE 0.06 0 099 09 648 о см осо 6.00 оли осн о 0€ вем о ом осн о ее 74 13 10 
Cash at bankers and in hand.. 1.344 4 6 

£82 852 14 6 
STATEMENT OF ELEOTRIOITY GENERATED, SOLD, ЕТО. 
Quantity gaase а dE 11 к 5,566 
; ublic 3 ; 
Quantity sold Private Pu nis by meter... 201.800) 381,776 
Quantity used on works.. . . . . 133,790 
Total quantity accounted for.. —.—. - 515,566 
Number of public lampe... em serene oos. 66 
Total maximum supply demanded (kilowatts) ............. 3296 


BLACKHEATH AND GREENWICH DISTRICT ELECTRIC 
LIGHT. 


The report of the directors to Dec. 31 last states that the Com- 
pany commenced the supply of electricity from ite own generating 
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station on Feb. 14, 1900. This was mach later than was originally 
intended, and the delay involved a serious loss of revenue. Part 
of this loss to the extent of £1,200—has been recovered from the 
contractors as compensation for delay in the delivery of the 
machinery. The business is steadily increasing. The number of 
lamps connected on Feb. 14, 1900, was equivalent to 5,957 of 
8 c.p., and on Dec. 31 was equivalent to 14403. Daring the same 
period the number of consumers increased from 132 to 342. On 
31 the connections amounted to an equivalent of 16 520 
8-c.p. lampe, and applications for a further 4.907 8-c.p. equivalents 
have been received, making a total of 21,427 8-c.p. connected and 
applied for. The issue of 44 per cent. debenture stock, to the 
amount of £100,000, authorised in July last, was fully subscribed. 
The generating station having been in operation for lees than a 
yonr the accounts show bub a small profit, but bho increasing 
emand justifies the directors to expect a profitable development 
of the Company’s business in the immediate future. 


BUENOS AYRES AND BELGRANO ELECTRIC TRAMWAYS. 


The directors’ report for 1900 states that the total receipts on 
revenue account amounted to £127,097 and the expenditure to 
£89,137, leaving a balance of £37,960. After providing for 
debenture interest and placing £3,000 to credit of renewals 
fund, there remains £16,911 at credit of net revenue aceount. 
An interim dividend of 3 cent, on the A preference 
shares was paid in October last, absorbing £6,000, and the 
directors now recommend additional dividends on the “А” 
preference shares of 3 per cent., making 6 per cent. for the 
year, and on tbe “В” preference shares of 24 per cent, These 
will teke £9,437, leaving & balance of £1,474 to be carried forward 
to the next account. The arrears of the cumulative dividend on 
the B preference shares amounted on Dec. 31 last to 17 per 
cent. (17s. per share). Deducting the dividend now recommended, 
the arrears will amount to 144 per cent. If the improvement in 
the traffic receipte experienced since the completion of the electric 
equipment of the line be continued, as there is reason to expect, 
the directors hope to be able to further reduce these arrears out 
of the working of the present year in addition to meeting the fuil 
“В” erence dividend for the year. Horse traction was not 
entirely superseded by electric traction until Meg 10 last, so that 
the disadvantage of the concurrent working of both systems of 
traction prevailed for the greater part of the year. The average 
premium on gold in 1900 was 131 per cent., as compared with 
125 in 1899. The above report will be submitted to the meeting 
to be held on the 19th inst. 


PROVISIONAL PATENTS, 1901. 


6883, Improvements in protectors for overhead electrical 
tramway wires. Leonard Cooper, jun., 55, Markeb- 
street, Manchester. 

6883. Now or improved means or apparatus to be employed 
in or for the covoring in or fixing of roofs to tho tops 
of electric tramoars, Charles Henry Wilkinson, Market- 
place, Huddersfield, 

63096. Improvements in telegraph apparatus. Oscar August 

Berend, 2, Basinghall-avenue, London. 

Improvements in automatic electric circuit breakers, 
August Eckstein and David Barclay Mellis, Peel Works, 
Adelphi, Salford, Manchester. 

6445. Improvements relating to switch mechanism more 

especially applicable for use in electric motors. 
Harry Lamm, 45, Southampton-buildings, Chancery-lane, 
London. 

6054. А new or improved grid or electrode for retaining 
plumbio oxides in accumulators to prevent disin- 
tegration during charging and discharging. Edward 
James Clarke, 165, Queen Victoria-street, London. 

6460. Improvements in electrical signalling a 
steam, eleetrical, and other railways. 
Bartelmus, 6, Bank-street, Manchester. 

Maron 28, 

6531. Improvements in electric ignition devices for explosien 
motors. Bryson Milligan Turner and Richard Tilden 
Smith, 46, Lincoln’s-inn-fields, London. 

6554. A new or improved means of 
in eleetromotors. Charles Ashle 
Edward Henry Tyler, Norfolk 
Strand, London. 


for 
Rudolf 


the ourrent 
Carus-Wilson and 
ouse, Norfolk-street, 


Maron 29. 
6587. Improvements in watertight electric bells August 
Eckstein and Herbert John Coates, Peel Works, Adelphi, 

Salford, Manchester. 
6504. A new or improved method ef and apparatus for 
electrical wires or cenductors. Walter 
Henry Weguelin, 77, High-road, Willesden Green, 
London. 
6507. Improvements in apparatus 
telegraphy. Sidney George 

London. 

Improvements in aro lamps. Hugo Bremmer, 
Buckingham-street, Strand, London. 


for use in wireless 
Brown, 9, Patney-hill, 


6615. 18, 


6617. Improvements in charging devices for electremobiles. 
The British Thomson-HoustonCompany, Limited, Bush- 
lane House, Cannon-street, London. (Caryl D. Haskins, 


United States.) (Complete specification.) 


goods, and in apparatus therefor. George Edward 
Heyl. Dia, 6, Lord-street, Liverpool. 

Improvements in and relating to automatio mag- 
netic circuit  breakers. William Robert Lake, 
Southampton - buildings, Chancery - lane, London. 
(William Maxwell Scott, United States.) 

to automatic 
William Robert 
Chancery-lane, 


Lak 


mage 
e, 
London. 


45, Southampton-buildings, 
(William Maxwell Scott, United States.) 

Relay for tolegraphio purpeses. Christian Albrecht 
Theodor Jensen and Hermann Samuel Reimarus 
Sieveking, 77, Chancery-lane, London. 

Improvements in the process of electrically pulverising 
metals. William Longman, 164, Tokenhouse-yard, 
London. (Paul Bary, France.) 

Improvements in heater cut-outs and helders for 
electrelytic incandescent lamps. John Robert Quain 
and Thomas Thomson Turnbull, 25, Gladsmuir-road, 
Whitehall Park, London. 


Maron 30. 

Improved double-action electrie bell. Bertil Brander, 
The National Telephone Company’s Factory, Nottingham. 

Improvements in electrical measuring instruments, 
Crompton and Co., Limited, and William Arthur Price, 
The Arc Works, Chelmsford. 

Improvements in means for driving dynamo-eleotric 
machines. Alfred Atkinson Jordan and Albert Charles 
Oakes, 6, Bream's-buildings, Chancery lane, London. 

Improvements in means for applying the active 
material to the plates of storage batteries. Theodore 
Pescatore, 322, High Holborn, London. 

Improvements in and connected with the distillation or 
utilisation of tar, pitch, petroleum, and other 
hydrocarbon mixtures, and the extraction of carbon 
suitable for the manufacture of electrodes, calcium 
carbide, and other industrial products. Leon Gaster, 
37, Essex-street, Strand, London. 

APRIL 1. 

Au improved electric fre alarm, which might also be 
applied to notify overheated bearings in machinery. 
Ebenezer Barnard and Harold George Steadman, Stour 
Cottage, Christchurch. | 

Improvements in electrical switches, Arthur Denby 
Smith, Sunbridge-chambers, Bradford. 

6776. Improvements in alarm apparatus for engine room 
telegraphs or the like. Alfred Ward Hi d the 
Anti-Collision Alarm Telegraph Compeny, Limited, 34, 
Castle-street, Liverpool. 

6780. Improvements in vessels for use with electrical liquid 
resistances. Hugo. Hirst and Henry Bevis, 71, Queen 
Victoria-street, London. 


6726. 
67238. 


6739. 


0781. 


6760. 


COMPLETE SPECIFICATIONS ACCEPTED. 
To be published on April 27. 
1900, 


146. Starting or controlling apparatus for electric motors. 
McGurty and McEwan. 

2919. Measurement of electric powor and energy. Arno. 
(Date applied for under International Convention, 
July 5, 1899.) 

6244. Plates for secondary electric batteries and electrodes 
fer electrolytical purposes. David. 

6564. Reflectors fer electric incandescence lamps. Gaertner. 

6866, Electricity distributicn om the multiple - voltage 
system. Spence. 

7784, System of distribution and collection of current for 
electric traction. Davis. 

$111. Parts of telephone instruments. British Electric Works 
Company, Limited, and Brander, 


Electric heaters, Alexander Ritchie Leask and Percy 
Morgan Belliss. 

9579. Telephonic apparatus.  Veysey. (Date applied for 
under International Convention, Oct. 24, 1899.) 

Flexible electrical conductor from any point of which 
а current may be taken. Halford. 


10363. Electric contacts. Halford. 

13967. Systems of electrical distribution, British Thomson- 
Houston Company, Limited, (Rice.) 

22693. Electric ignition devices for explosion engines, 
Osborn and British Motor Traction Company, Limited. 

1901. 

2488, Apparatus for disinfecting the transmitters and 

receivers of telephenes. Axtell. 
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3047. Apparatus for regulating pressure in eleetrio 
connected to storago batteries. Highfield. : 

$988, Dynamos and ethor electromagnetic machines. Howitt 

and P. R. Jackson and Co., Limited. 


3313. Purifying beverages and liquids by means of 


manganates under influence of the electric current. 
Thompeon. (Soc. Mangano Electrique pour la purifica- 
tion des eaux eb des boissons.) 

$388. Contact-makers for electric igniters. Thompson. 
(Boiron. ) 

3397, Commutator brushes. 
Dumas, and Palairet. 

$576, Electric switches or couplings, Spies and Norden. 


4768. Electric bell circuit for mechanically-driven ploughs. 
Meissner. 


pn me e 4 


TRAFFIC RETURNS. 


Siemens Bros. and Co., Limited, 


Returns for Increase Total receipts for 
Line week half-year. 
Ending |1901. |1900. decrease. 1901. | 1900. 
£ £ £ £ £ 
Aberdeen Corp’rat’n' Apl. 6| 589| 593 — 4| — — 
Birmingham Trams. ,, 6 4. 2094, 28 71 55,727 — 
BlackburnCorp'rat'n| , 5 533 417 + 116 | 5,622 5,0135 
Blackpool Corporatn. „„ 4 150; — — 150 — 
Blackpool. Flest wood ,, 6 384| 200 + 178 2.268 2 279 
Bolton Corporation.. ,, 7 1, 699 1.0170 + 682 18,442 — 
Bradford City Trams Mar. 24 350 + 450 | 9,167 | 4,189 
Bristol Tramways Co. Apl. 5 4.027 2,738 +1,289 | — — 
Carlisle Tr'mw'ys Coj „ — — — — 
Central London Ry. | „„ 6 6.6544 — 84,889 | — 
Оу & South London| ,, 7 1, 79301, 380 + 413 [28,144 17,319 
Cork Е. T. and L. Co.] „ 4| 380| 322) + 58 | 4,621 | 4 127 
Dover Tramways ..| ., 6 221| 160 + 61 | 2,219 | 2,028 
Dublin & Lucan E. R. Mar. 30 788 73 + 5 923 763 
DublinU.T.,elec.cars; Apl, 5 |3,205|5,016,* 1,8099 — — 
Dublin S. D. Electric ,, 5 714,753“ — 1.0390 — — 
ee 8 н 1 " мт А ed t red 21,608 |17,164 
w ration ,, — — 
Т, Ж Corporation Mar.11| 776| 598| + 178 |37 247 29,2 269 
Huddersfield Corp’ „ 30] 701| 601| + 100 36.050 39, 953 
Hull Corporat’n 8. Apl. 6 1,7244 — 1,600b — 
Liverpool Corporat'n Mar. 30 8, 0797. 173 + 906 101. 733087. 283 
Liverpool Overhead Apl. 7 1, 6071, 317 + 290 20,813 19,454 
Portsmouth ea aes „ 6 575 — — — — 
St. Helene Tram — —| — — — — 
т: Согрога „ 7]|3816 — — — — 
uthampton Trams 4| 624] 369 + 255 — — 
Southport Oorporat'n Mar. 30 4405 — — 7.4160] — 
Swansea Tramways.. Feb. 22 | 381] 244 + 137 2, 766 1,784 


& Fortnightly. 


2 Since April 1, 1900. d From July 18, 1900. 
* Queen Victoria’ в Visit, 1900. 


MISCELLANEOUS, 
The following traffic returns are also reported : 


Barcelona, £170 increase. 

Barcelona Ensanche y Gracia, £53 decrease. 

Brisbane (Feb. 20), £107 increase. 

Buenoe Ayres and Belgrano Electric (month of March), £3,258 
increase (?). 

Calcutta (April 6), £38 increase, 

Cape Town (month of February), receipts, £13,594 ; expenditure, 
£5,712. 

Mexico Electric (month of March), receipts, £17,150; expendi- 
ture, £9,900. 

Perth Electric (April 5), £460 increase. 

Port Elizabeth (month of February), reoeipte, £3,043 ; expendi- 
dure, £1,803. 


COMPANIES’ STOCK AND SHARE LIST. 


Name. pow Last price. 
Electric Railways.— 
Central London, Ordinary .. g 10 „ 9-9 
— Pref. Half-Shares e as c те no з =з Фо ee MD GO as эе Ge me A er + 
Оңу and South London, Consolidated Ordinary ..——..— 100 = 60 
оо == ae оо 6 0 O-O aD 9 9 оо GUB оз оо ms ео (UB DO то во эе евр hed x 
t per cent. Debenture Stock . — — a- ... se ao ~~. 100 „ 112-117 
— per cent. id Stock “!llllll «34 100 . 182.187 
— 99 '96 э ө 99 $9 ео a oF o $9 о — as 100 еф 188-187 
Liverpool Overhead, 5 Combs Pre. — ~ 18% 
Waterloo and City, Ordinary g 100 .. 04-97 
Telephones. — 
National Telephone, Ordinary ......—........———-.- 6 
——- 6 per cent. Cum. First Pret CFF 10 uH 
t per cent. Cum. Second Prem: = 10 — 10-19 
— § per cent. Mon. Cum. Third ec „ „„ 2 „ „6 „ ͤ„%6 5 4-4 
—— рег cent. Deb. Stock, Ned. 625 552 6 25 „„„%„„6„ 100 aen 
— cent. Deb. Btock, Bod. MU 100 90-03 
Омоти end Ооюрапу.. .............. 1 tll 
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Commereial and Industrial.— 


Alliance Electrical Co., 5 per cent. Cum. Pref., Nos. 1-70,000 1 

Aron Hlectricity Meter, 6 p.c. е Pret. Shares, 1-128,000 1 
oen «A эсе 2 во COD am em an 

— cont. y c — Es Debeniures == = mae 108 

Beltish ted Wire, Ord. , 1-7 ‚008 ame e те эю oe an om m vo ow 5 

—— 0 pet cent. Cum. Pret., 1-40,000 оо om me om om те om Gee = 6 

— — b per cent. Mortgage Debentures .... ~ — = =» = == 100 

British Westinghouse Elec. and Mar af., 6 per cent. Pref. 5 

Brush Electrical Engineering, ary -————T——— € - Ж 

—— Non. Cum., 6 per cent. Prof. ac on on on oo ~o =o oo оз an 2 

per cent. Debenture Btock.. . wane 100 

cent. ud Debenture Stock eo 100 

Callende AB raped! Debentures... n. a= =e =e aw ae as an an om om то an 8 

— Soe . Ee Ll EE = б 

Orompton and Co. € е ow (6 we e a om o € e» an œa (nO Q 9 D тз O O ae em aD 8 

6 Cont. Debentures .. =.» s = = = «m a ss am + == 

Baison and Swan United, Ordinary = e =e «e =e =s – ~ as =e a 8 

6 per cent. Debentures - 5 

рк си Deb, Stook, Red em осо em em es =з со оо в EJ 100 

6 per cent; Second Deb. Stk., Prov. Oris 

Blectric Construction, ишы, Ков. 1 to 112,100 7 

~ 7 per cent. Cumulative Pref. I... 3 

6 per cent. Perp. let Mort. Db. — — ~ 2 100 

Giffre Electro-Chemical and Power, Ord., 20, 001. 180,000 — 1 

W. T. Benley's Telegraph Works, Ordinary 53 i a а» B 

per cent. Prefer ene -——— 5 

per cent. Debentures .... =e — a =e ~e ao = == e. 100 

India Bub r, Gutta Percha, and Telegraph Works ...... 10 

sper con t. Dobent ure =» < 100 

I кызбы tatroction ane Maintenance .. .. .. .. = — onan M 

Telegraph иет Ordinary... oe no =» wm mo oxo one we 5 

5 per cent. Cum. Pre. d = D 

Willans and Robinson, Ordinary, 1-80,000 r ̃Ul =» =o 6 

—— per cent. Cum. Pref., 30,001-60,000 ....— = = = б 


—— á} per cent. Firat Mortgage Debenture Stock, Red. 100 


Electric Lighting and Supply.— 
Blackheath & Greenwich District Ordinary 1,201-101,200 — 1 


43 per cent. Deb. Stk. Certs., Red. and Conv. L 76 
Bournemouth En and Poole, odor a A xo ME ed өлен саанан as 0 
1 Renters Btook: ' Bed. FF 100 
пазро ле 3 Ordinary f 3 
cent. Preference. 6 

Calcutta Elsotric Supply сор, Ordinary, Nos. 1- 10.000 — — ~ 5 
Charing Cross and үка sia URS RE өтө ed каг QU төш ааа æ.. B 
Obelsea · 5 Барр көзө E Ä 3 É 
de ondicare bentures .. .............. ec eos 100 

Olty of ty of Lon 333 tM MM RUE 10 
——— 6 рег dent. Cumulative Prof. „a ne mm oe n o o = oo mo o 10 
— — b per cent. заза Soe. ванае ее 100 


оо E I 10 
per oont. Cum. Pref. 
— ё} per cent: Debentures Prov. Oerts. All TT d. 100 
Bdmundsons' Electricity Corporation, Ordinary, 1-17, 400. 
——— 6 per. cent. Cum. Pref. . . 
cent. First Mort. Deb. = 00 
Blectrio Ut. & Tracta. Co. of Aust., Ld.,6 p.c. Cm. E, 1-30,000 6 


Folkestone Blectricity Supply, Ltd ‚ Ord. Nos. 1-10,000.. - 6 
Move Electric g, Limited, Ord., 1-11,000 .......... 5 
Kensington = "ivre ae and Nottlog Bill ........ 100 
Kidderminster and Dist. Elec. Lighting ana Traction, Pref. 10 
London Blacirio, nb ued cs шй de Deco vu жө A EO ME ыз V. 8 
cont, РГӨ. isco ccena ek ð K эжей»; $ 
í per cent. lst Mortgage Debenture Stock, Eed. 100 
Metropolitan, Ordinary —......... ~o =e no ao нә Sb wo mo co nd = 10 
» 85, 001-98, CT. mo oa 09 ao 6 
— per cent. um ret Могчда ue Bel Stock . ~ 100 
cent. Mortgage Debenture, Red .......... 100 
Notting Electric Lighting 55 10 
Oriental, 1870. .. 1 
Shares... «c 4„ͤ4„r ~o mo 5 
644 Shares, New |.......... cm — 4 
Oxford s ary, 1-96 and 407-10,810 b Ё 
River Plate Electric Light and Traction, Deb. 100 
Royal Electrical Company of Montreals $100 
t cent. t Shares M Debentures $100 
Smithfield Markets Electric Supply rd., 1-12,000 . 6 
— 6$ por cent. Debenture Btock eoa ao mo ae mn am me mo еа 
Bouth Lon on, Ordinary осо „%% Gub ос „»» GUB GF GO О 0 0 „ 99 a 6 
84. James's and Pall Mall, Ordinary, 101.2000 6 
— — 7 per cent. Fri „ 5 
2) per cent. Deb. п ою оз OF 0s оо ФЕВ GR шэ co nA GD со OF OF OD 100 
Westminster, Ordinary = on «s ~s ne =e =o mo wee ~o oo ao mo oo no ac cm 5 
Electric Tramways. 
Blackpool and Fleetwood Tramroad— - 10 
Brisbane Tramway Invest., Lim., Ord, 1-75,000 = 5 
b per cent, Cum Pref., N “76,000 3 5 
— é per cent. Deb. Stk., Red. Fre rts. all pd. 100 
British ritish Columbia Electric Railwa Oo.. Gra. Nos. 1 1-20,000 10 


y 
Non-Cum. 5 per cent. Pref., Nos. 25,001-88,600 10 
——— 4} per cent. 1st Mt. Debe., Nos. 1-5,250 of 240 each 40 
British Electric Traction, Ord., 1.800,000 & 60,001-90,000 .. 


—— per cent. Cm. Pf. 80, 001-60, — ao ow ow ome ow 
—— 5 cent. Барот. Debenture Stock ....... 

B, Ayres & Belgrano Tram AE Cm. PË ,1-40,000 5 
— ' B" 6 per cent. em. PE —— 
—— per cent. Deb. Stock, d ra оо 9.9 эз озо GO оо то 09 зе еэ 100 

Prov. Cert., all paid _...................... = ~ 100 

Cape Electric Tramways, Shares, Nos. 1-400,000 -. e .. ~o o» 1 

Dublin United Tramways (1896), 'Ord., Nos. 1-00,000 ...— 10 

6 per cent. Pref., Nos. thin 1.60,000 cae RS dade ~ 10 
8} per cent. Mort. Debs , 1-3, eri Red.. 100 

Kidderminster and District t Lighting and "Traction, Pref... 5 

Lendon Street ин, Nos. 1-81,000 ..........— ...... é 

London United Trys., 6 per cent. 1 Mt. Db. Btk., Prov. Crts. 100 

New General Traction, iu àgæv?Q da d b 

0 cent. Cum, Pref. ...... .. — 10 

Oldham, Aston, and Hyde raided Ordinary a. =. a» ~ a 10 
— D cent. Cum. Pre 10 

Potteries Electric Traction, Ordinary, 26,007-40,000 ...... 10 
— 6 cen Cum. Pret., 1-20,000 оо оо =» ap MP as as «e as 19 


PEECUOL RC Etat atheer rr III tt iini 


$f. 8 


THE ELECTRICAL ENGINEER, APRIL 19, 1901. 


NOTES. 


City and Guilds ef London Institute.—Wo are 
pleased to note that his Majesty the King has graciously 
consented to become patron of this institute, of which, as 
Prince of Wales, he has occupied the position of president 
since 1881. 


Society of Arts.—His Majesty King Edward, who, as 
Prince of Wales, has been president of this society since 
1863, has now graciously consented to become patron of 
the institution. The King’s profile will also continue to 
figure on the medals of the society. 


Books Received.—We have received a copy of the 
second and revised edition of Mr. Stuart A. Russell’s work, 
entitled “Electric Light Cables and the Distribution of 
Electricity,” published by Messrs. Whittaker and Co., of 
Paternoster-square, E.C., at 10s. 6d. 


Practical Engineering.—Tho award of certificates 
to successful students of the Crystal Palace Company's 
School of Practical Engineering for the Easter term took 
place yesterday in the lecture theatre of the school Mr. 
R. E. Cooper, a member of the council of the Institution of 
Civil Engineers, occupied the chair. In the course of the 
afternoon a number of the visitors availed themselves of the 
opportunity to inspect the several departments of the school. 


Arc Lighting for Sponge Fishing.—We learn from 
a note in the Scientific American that a submarine electric 
are light will soon be experimented with to aid in the 
sponge fishery off the coast of Florida. At present the 
sponges are obtained only from a comparatively small 
depth, as the sponge fishers can only see to a limited 
distance by the aid of a water glass, and if this distance 
could be increased larger areas would immediately be 
opened up where sponges have been growing unmolested 
for years. 

Franklin Institate Journal.—The April number of 
the Journal of the Franklin Institue, of which we have 
received a copy, contains the continuation of the interesting 
paper by Mr. George W. Colles on The History, Theory, 
and Characteristics of Rotary Transformers.” The paper on 
Apparatus for Power Distribution from Central Stations,” 
by Mr. Charles F. Scott, which was read before the institute 
just 12 months ago, is also printed in this issue, which also 
contains some notes on “How should Boiler Heating 
Surfaces be Calculated ?” 


Chemical Society.—A ballot has been taken on the 
proposal to change the day and hour of the ordinary 
meetings of this society to Wednesday at 5.50 p.m. In 
all, 1,900 cards were issued to Fellows, and 1,000 answers 
were returned. Of these, 581 were unreservedly in favour 
of the suggested change, while an analysis of the replies of 
those Fellows who have contributed papers to the soclety 
shows that 188 have voted for the change, and 78 against 
it. On the face of these figures, we may expect to hear 
that the meetings in future will be held on the day and 
hour given above, although it is not so stated in the 
Proceedings of the society which gives the report of the 
committee appointed to enquire into the matter. 


Traction Accumulators.—According to the New 
York Journal, Mr. Edison has succeeded in making a new 
accumulator which is ever so much lighter than the older 
types, in which the active materials employed are lead 
oxides. According to the paper in question, Mr. Edison 
uses plates of copper and cadmium separated by asbestos 
sheets. Only a small quantity of liquid ie said to be 
required, and it is also stated that for equal outputs the 
new accumulators only weigh half what lead aecumulators 


-Frank J. Addyman ; 
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do. The other advantages claimed are durability and 
cheapness, but all these are, of course, subject to trials 
under commercial conditions. We should have been 
more pleased if the news of Mr. Edison’s success with a 
copper-cadmium accumulator had come through a technical 
paper. 

Electricity in Building Work.—We are pleased to 
note that Messrs. Turner and Sons, who are erecting the 
new town hall in Cardiff, are introducing electrical plant 
to aid them in the construction of this large building. А 
25-h.p. steam-engine is to drive a dynamo, from which tho 
derricks, of which six will be required in various parta of 
the building, will be worked. We gather from the note in 
the local paper that this is the first time that the firm have 
tried electrical driving, but we see every reason to believe 
that they will save very largely by so doing. The use of 
one boiler instead of six is in itself a great saving, and 
there will also be no need to hoist coal and lower ashes, 
In this alone considerable economy will be effected, but for 
ease of control and also speed of hoisting materials, we 
should expect still farther advantages beyond the money 
actually saved. 

Polytechnic Conversaziene.—The annual conver. 
sazione and prize giving of the South-Western Polytechnic 
Chelsea, S.W., will take place to-morrow evening, when 
Sir Wm. H. Preece will distribute the prizes and certifi- 
cates to the successful students of the evening classes and 
day colleges for men and women. This will alao be made 
the occasion of the formal opening of the fine new buildings 
of the polytechnic. Amongst the attractions of the evening 
will be lectures on “ Wireless Telegraphy," by Mr. W. H. 
Eccles ; on ‘Modern X-Ray Photography,” by Mr. 
and on “Great Achievements of 
Engineering," by Prof. Pullen; while two concerts are 
arranged for by the Polytechnic Choral Society and 
Orchestra respectively. The whole of the laboratories, 
engine-rooms, workshops, etc., of the polytechnic will be 
open to inspection during the evening, and cooking by 
electricity " is among the subjects to be demonstrated. The 
chair will be taken at 7.50 p.m. by Mr. R. C. Antrobus. 

Cost of Electrical Power on Railways.—With 
a view to showing how cheaply electrical power may be 
generated for electric railways, the Street Railway Review 
gives a very comprehensive table of figures from four 
stations in the States. In each case the output was 
measured by a wattmeter. The most favourable instance 
gives the total cost of electrical output per kilowatt-hour 
at ‘280d., made up thus: ‘168d. for fuel; Ad., labour; 
‘016d., supplies, oil, ete.; '015d., water; and 026d. for 
repairs. The monthly output (kilowatt-hours) is extremely 
large, the figure being 2,109,400. The quantity of water 
used is put at 5 501b. per pound of coal, and the lubricating 
oil ‘50 gallon per 10,000 kilowatt-hours. For the same 
output 1:55 gallons of cylinder oil are necessary. In all 
four cases bituminous fuel is used, taking 1:25lb. per kilo- 
watt-hour, the cost of which is 6s. per ton.of 2,000lb. In 
the other three instances given in this table the total 
cost per kilowatt-hour is stated to be 292d., '524d., and 
‘320d. 

Trinidad Indiarubber.— On Tuesday last at the 
Colonial Institute, Sir H. E. H. Jerningham, K.C.M.G., 
read a paper on Trinidad and its Future.“ Amongst the 
interesting experiments which are being trled in Trinidad 
is the growing of indiarubber on a large scale. We gather 
from the remarks in the paper that the indiarubber trees, 
which have been planted on an 8,000 acre estate, have not 
yot reached the stage at which they can be tapped for 
indiarubber. The company owning them, however, is in 
the meantime making profit out of cocoa and cocoanut 
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trees, which on certain parts of the estate will be removed 
when the iadiarubber trees are matured. The author 
quoted the opinion of Prof. Bovallius to the effect that the 
land in certain parts of Trinidad was quite as favourable 
to the growth of Heavea and Castilloa as any ground 
he had seen on the Orinoco River. We trust that the 
experience of this company will induce others to plant up 
estates in order to supply the ever-increasing demand for 
indiarubber. 

High-Voltage Transmission Lines.— A short 
note in the Railway and Engineering Review states that a 
company in California, which controls several power-houses, 
and is supplying electric current to towns and mining 
districts in Yuba and Nevada counties, has nearly com- 
pleted a line to Oakland and San Francisco that will be 
140 miles in length. On some of its existing lines the 
company is transmitting at 16,000 and 24,000 volts; but 
the transformers will be capable of giving 40,000, 50,000, 
or 60,000 on the Oakland route. Operations will begin at 
40,000 volts, and the higher pressure will be resorted to as 
soon as the line losses exceed 10 percent. The line is 
being constructed with а view to standing 60,000 volts 
regularly. A comparatively short line at Telluride, Colo., 
now carries at 40,000 volta, and an 83-mile line between 
San Bernardino and Los Angeles, Cal, carries 10,000 h.p. 
at 55,000 volta, though a test pressure of 50,000 volts has 
been carried. 

Illumination of Niagara Falls—Thore is a 
proposal in the States to illuminate Niagara Falls during 
the coming summer by electricity. The beauteous effect 
obtained from such an illumination has beon well demon- 
strated for several years at the Falle of the Rhine at 
Neuhausen, where it is & widely advertised attraction of 
the place. The American scheme eannot therefore be 
termed novel, although it will no doubt be carrled out on 
a grander scale than at Neuhausen, at which place the 
falls are only illuminated for а fow minutes each evening. 
The Michigan Central Railroad Company is proposing to 
llluminate Niagara Falls, which it is anticipated will in 
consequence afford & view of unprecedented grandeur. 
Teste having convinced the officials of the marvellous effecte 
which might be secured, arrangements are in progress for 
the erection of a number of coloured lights and searchlights 
on the high banks on the Canadian side overlooking the 
falls. The electric power will be derived from the rapids, 
according to a note in the Railway and Engineering Review, 
and the illumination will take place during the passage of 
all trains after dark, special stoppages being allowed for in 
order to permit of the passengers viewing the scene. 


Tariff Disputes.—Thore is considerable evidence that 
the large and powerful trusts which are being organised in 
the States will in the long run become antagonistic one 
to the other. Amongst the largest of these is a trust 
which controls the sugar industry, and by its influence 
import duties were recently increased on all the beet sugar 
imported into the States from abroad. One of the nations 
which supplied a amall amount of sugar to the States was 
Russia, and in that country the increase of import dutios 
was resented in a prompt and effective manner by the 
raising at once of the import duties on all machinery 
received from the States. Thus we gather that the 
increase on electrical apparatus was over 30 per cent, 
which is practically equivalent to keeping American-ma:le 
engines and dynamos out of Russia. The Electrical World's 
comment on this is that having ourselves, in this count: y, 
inflicted heavy duties of corresponding amount on the po or 
foreigner, we begin to see how it feels when the tables are 
turned." Our interest lies in the fact that the poor 
American is the sufferer, even more than the foreigner 


whose goods are refused admission into the States. The 
question is how long the American people will be content 
to pay enhanced prices for most of their requirements, in 
order that the trusts shall be protected from competition 
by outside nations. 

Instruction of Tramway Drivers.—Now that the 
introduction of the new system of electric tramways into 
the city of Manchester may be expected to take place very 
soon, the all-important matter of instructing the drivers in 
the handling of the electric cars has been promptly taken 
up by the Corporation. Arrangements have been made at 
the depot of the tramway company, where daily a number 
of men are receiving a course of instruction which should 
amply prepare them for the intricacies of the road, under 
the able direction of Mr. Elsey, who has had some 11 years' 
experience in these matters. From a conversation which 
this gentleman had with a representative of the Manchester 
Weekly Times, we gather that the men are first initiated 
into the details of handling the vehicles on a stationary 
car. When they have thoroughly understood the con- 
troller, and can with certainty adjust the latter to its 
correct point, can make and break the connections properly, 
and generally have a grasp of the details necessary, they 
are permitted to try their hand on a live car, which is 
given a trial trip in the private yard of the company. 
Instructions are also given to the men as to how to act in 
all cases of emergency, and how to take home а car that 
might happen to break down in the streets. It may be 
added that each driver is furnished with a volume of 
instructions giving these details, with particulars as to the 
construction and handling of the cars, 


The Metropolitan District Rallway.—The Globe 
bas recently been publishing certain information respecting 
the olectrification of the Inner Circle, which appears, on 
the face of it, to have the evidence of truth. For instance, 
on Saturday of last week, its financial editor announced 
that an agreement had been come to between the Metro- 
politan and the Metropolitan District Railway Companies, 
in connection with which Mr. Yerkes’s name is mentioned. 
It is said that, while he will not be again in this 
country until June, active steps for obtaining electric 
plant for the District Railway will be taken at once. 
It is also added in the note in the Globe of that 
day that it is proposed to adopt uniform fares for 
all distances, so that the line could compete with the 
Central London Railway. The latest news is to the effect 
that the resignation of Mr. James Staate-Forbes, who for 
so many years has been the chairman of the Metropolitan 
District Railway, is soon to take place, and that he will be 
succeeded by Mr. R. W. Perks, M.P. This recalls the 
first rumour to the effect that Mr. Yerkes had obtained 
the controlling interest as the largest shareholder in the 
Metropolitan District Railway, with which rumour Mr. 
Perks's name was associated. The whole difficulty in con- 
nection with the change over has been one of finance, and 
we trust that this will quickly be overcome. It is 
certainly to the interest of all shareholders in the under- 
taking that the line should be speedily put into a position 
to compete against the rivals which are springing up 
around it, and which in certain cases are already playing 
havoc with their traffic. 

Franchises.—It is exceedingly difficult to persuade 
the American that he is not able to obtain concessions or 
franchises in this country to construct either railways or 
tramways without conforming with the Acts of Parliament 
which have been passed to govern such undertakings. An 
American engineer, for instance, is now said to be in 
England arranging for a franchise for a railway between 
London and Brighton. The first announcement we saw of 
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his coming to this country added that he expected to make 
this rallway entirely over private ground, and without 
crossing the public highways We do not think his 
success so far as thie is concerned is likely to be 
great. In the States, frequently it is the practice to 
construct the works and to get the necessary per- 
mission afterwards. In fact, it is done even by the 
corporations themselves when they are constructing such 
important undertakings as waterworks, in which serious 
interference with private rights is involved. In tramway 
undertakings it seems to be quite the usual practice in 
small towns for large companies to construct the lines, and 
have cars running, before those who would interfere with 
them are able to get injunctions to restrain the invaders. 
A case in point recently occurred in a New Jersey village, 
in which the local street railway company was extending 
its lines without the permission of the borough council. 
The council accordingly sent men to tear up the track, but 
this was prevented for the time by an enterprising linoman 
making connection between the trolley wires and the rails 
already laid. "The resultant shocks to anyone handling the 
rails suspended the work until the police arrested the 
ingenious official and made him undo the connection. 


The Institution’s Calcutta Section. — Indian 
Engineering has the following paragraph in its issue for 
March 23: “The Calcutta Section of the Institution of 
Electrical Engineers was inaugurated recently by the 
chairman, Mr. F. G. Maclean, who delivered а very 
interesting address. We are glad to welcome this society 
to India, but would have been better pleased if the 
inanguration had been that of an independent Indian 
institution. India is a vast continent, and its interests 
are so vast as to demand the existence of an independent 
association. When many of the Colonies find it to their 
advantage to have home rule in this direction, surely 
India wouid also find salvation in managing her own 
affairs." We fail to see what advantages the Calcutta 
Section would gain from home rule in the sense advocated 
by our contemporary. Under the existing arrangement 
every member of the new section of the Institution of 
Electrical Engineers will receive annually the Proceedings 
not only of the London institution, but also the best of 
the papers read and discussed at the various branches of 
the institution in Great Britain and Ireland. In the same 
way the best of the papers read in Calcutta will be 
published in the Journal of the parent institution. The 
members in India will thus receive in single volumes the 
most up-to-date information as to the progress of electrical 
engineering in the British Empire. They also enjoy, from 
what we know, a very full amount of home rule, in that 
they arrange their local affairs without any interference by 
the parent institution. In fact, we think the plea for 
independence is a plea for isolation, which evidently has 
not been endorsed by the electrical engineers in India. 

Ipswich Engineering Society.—On Monday last, at 
a meeting of the Ipswich Engineering Society, Mr. James 
Hall read а paper on the evolution of the modern dynamo. 
From the account we have before us of the lecture, the 
subject was treated in а masterly way, and we are also 
pleased to note that the author did not try to crowd the 
whole range of continuous-current dynamos, single-phase 
alternators, and polyphase machinery into the one lecture. 
Instead of that, he devoted himself to the first of the early 
machines, out of which the modern dynamos have been 
evolved, and he showed that in these earlier types alter- 
nating currenta were generated Afterwards, the need for а 
commutator was found. The author proceeded to describe 
the various means of exciting continuous-current machines, 


and then referred briefly to alternators. It was hinted at 


the end of the paper that a further communication on 
polyphase machinery may be given to the society at a 
later date. In the discussion which followed, Mr. W. 
Reavell, the president of the society, complained of the 
low standard voltage adopted in the British and American 
navies. He thought that the 80-volt standard should at 
least be increased to 110, and that more electrically-driven 
auxiliaries should always Le introduced, as a great number 
of the steam auxiliary engines used in big battleships were 
exceedingly wasteful of steam. We do not think, 
however, that Mr. Reavell’s idea that a higher voltage 
would te of use for the powerful searchlights is correct, 
as 80 volts is quite sufficient for the largest searchlight, 
Any increased voltage means additional loss in existence, 
and this, we think, is why the 80-volt standard was 
adopted some years ago. The meoting closed with a 
vote of thanks. | | 

The Oockerton School Board Judgment. — 
Certain members of the School Board have been publicly 
stating that the effect of this judgment would be to 
prevent the working classes from obtaining the instruction 
they need in science, art, and other subjects, ignoring 
entirely the good work which is being done by other 
educational authorities, particularly in our larger towns 
Some interesting figures are given in a letter in the Times 


of April 15 to show how the School Board continuation 
classes in London have interfered with the educational 
work being done by the polytechnics. For instance, since 
the introduction of free evening classes by the London 
School Board, at a particular polytechnic where the number 
of students prior to that event had been uniformly pro- 
gressive, the numbers have now fallen from 9,116 to 
7,674—i.c, a loss of 1,542. At one of the School 
Board free evening schools conducted close to this poly- 
technic there was not long ago a certain technical class 
numbering 39 students. Of these 39, no less than 10 
were former students of the polytechnic class on the same 
subject who had been tempted away by the free classes of 


the London School Board. It is interesting to note that 


the fee charged for this subject at the polytechnic in 
question only amounted to 14d. per lesson. Again, a student 
who till recently attended this polytechnic in preparation 
for the London University matriculation examination, and 
who won one of the Society of Arts prizes for English litera- 
ture, has left this polytechnic in order to attend a free 
evening School Board class in Latin, as, she says, she does 


not see why she should pay for instruction in that subject 


at a polytechnic when she can get it free from the London 
School Board. This is surely a striking case in point, fairly 
bearing out the writer's contention that the Board School 


continuation classes have had a detrimental effect on the 
work of the polytechnies. 


Wireless Telegraphy.—In the early stages of the 
voyage of the “Ophir” with the Duke and Duchess of 
Cornwall and York on board, Marconi's system of wireless 
telegraphy was subjeeted to some severe trials. On one 
occasion, when the vessel was rapidly leaving the Rock of 
Gibraltar far behind, the Dake and Duchess were receiving 
final messages of thanks and congratulation from those 
on shore, and when the fortress was quite out of sight the 
“ Andromeda,” one of the accompanying men-of-war, was 
sent forward at full speed to open communications with the 
ship stationed in Bougie Bay, and thence with Malta, 
Another striking example of the capabilities of wireless 
telegraphy occurred when the “Ophir” and HMS.“ Diana” 
were south of Crete, the “Andromeda” having gone 
ahead to open communications with Port Said. At this 
stage a message was received from the King of 
Greece, which had been received on board the “ Vin- 
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dietive,” somewhere off the northern coast of Crete, 
and by her transmitted to the “Diana.” The Dake of 
Cornwall immediately replied by the same means, the 
message being delivered to his Majesty in Athens vid 
Crete. Up to the present wireless telegraphy at sea has 
been practically confined to warships, but we understand 
that the Cunard Company contemplate utilising Marconi’s 
system on their Atlantic steamers. It is said, however, 
that some improvements are necessary before all the possi. 
bilities of the system can be fully developed. While on 
this subject we notice that an important series of experi- 
ments in wireless telegraphy are now being carried out 
between France and Corsica by the Marconi Company in 
the presence.of representatives of the French naval, military, 
and postal authorities. A mast 130ft. high has been erected 
at La Brague, near Antilles, on the French side, while the 
Corsican station is situate at Calvi. The distance between 
these two places is 125 miles, and most satisfactory resulta 
are said to have attended the first attempts ab communication 
а few days ago. 


Electricity v. Steam.—Mr. W. J. Stevens, writing 
under this heading in the Ratlway Magasine, throws more 
light on the effect which the competition of the Central 
London Railway has had on the two Metropolitan under. 
ground railways. In the first place, the Central London 
line offers a clear atmosphere and clean rolling-stock, and 
secondly, it adopts a uniform fare of 2d.—the one factor 
Leing, in the opinion of the writer, as important as the 
other. Having only one class to maintain instead of three, 
also, leads to a saving of time in training and detraining, 
and makes for economy in rolling.stock, clerkage at 
booking-offices, and the collection of tickets. Taking the 
case of the Central London Railway, there is apparently 
nothing to be gained as regards working expenses by the 
use of electric traction, the expenses per train-mile on that 
line being about 6d. more than those on the District 
Railway, and rather less than 4d. more than those on the 
Metropolitan. As Mr. Stevens points out, however, a 
reduction in the cost of electric traction may be looked 
for in the near future, whereas the two steam underground 
railways have already attained the irreducible minimum. 
From a considerable mass of statistics given by the author, 
we gather that the number of passengers carried on the 
District Railway during the six months ending Dec. 21, 
1900, as compared with the corresponding period the 
previous year, showed а decrease of 1,229,582, which 
represented a loss in receipts of £14,747. "Taking the 
same six months, the number of season-ticket holders fell 
off by 1,709, being & loss of £4,168 to the company. On 
the Metropolitan Railway the effect of the Central London 
competition is even more apparent. The number of 
passengers, including season-ticket holders, earrled during 
the second half-year of 1900 showed a decrease of no less 
than 2,966,842 on the corresponding six months the 
previous year, the receipts accordingly showing a decrease 
of £26,246. In conclusion, the author says that the 
shrinkage in cab traffic, though very appreciable to 
the cabmen and proprietors, may be ignored in this 
competition. 

Modified Induction Motor.—The digest of the 
Electrical World for March contains an abstract of an 
article by Grob, giving the theory of a three-phase induc- 
tion motor, in which stator and rotor are connected in 
series. The two rotary fields must have the same speed 
in space ; for that reason the rotor must have double the 
speed of the stator field and the rotor field must rotate in 
the opposite direction, The author gives briefly the theory 
of such a machine and shows that it exerts a torque. It 
ls a synchronous motor and not self-starting. He compares 
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the properties of the same motor, in the one case con- 
nected as an ordinary induction motor, in the second case 
as a synchronous motor, and assumes that the utilisation 
of the copper and iron are the same in both cases. This 
condition requires the double voltage for the synchronous 
motor; the speed is doubled for the synchronous motor ; 
the no-load current is reduced to one-half; the maximum 
torque із doubled; the angle of phase is reduced 
to one-half; the efficiency is nearly the same. He 
also gives a comparison of both motors at equal 
speed. The voltage and the no-load current are the 
same; the overload capacity is about doubled with the 
new connections ; the power factor has slightly increased ; 
the efficiency is about the same. Rotor and stator may 
also be connected in parallel, but the two circuits must 
then be well balanced. A set of two such motors, coupled 
together, can be run at four different speeds ; both motors 
in parallel, each with stator and motor in parallel; both 
motors in parallel, oach used as ordinary induction motor ; 
the rotor of the one motor, used as ordinary induction 
motor, supplies the current to the second motor, in which 
stator and rotor are in parallel; both motors run as 
ordinary induction motors, the secondary of one supplying 
current to the primary of the other. The four speeds have 
the proportion 2:1:2:4. The author remarks, in con- 
clusion, that the same method can also be used for two- 
phase motors, but not for single-phase motors. He has 
not yet confirmed all of his theory experimentally, but a 
first experiment shows that a motor connected by his 
method runs and gives the maximum torque according to 
the theory. 


Lighting ef Artisans’ Dwellings.—We give else- 
where in this issue a report by Mr. James K. Bock on the 
question of the electric lighting of artisans’ dwellings in 
West Ham. It will be seen from the report that when the 
West Ham Council decided to instal the electric light in 
certain of their new tenements they fixed on à charge of 
6d. per week to cover the cost of electric light, which could 
then be burned by the users of the tenements for as many 
hours as they liked. In order to ascertain how far this 
price was remunerative, Mr. Bock has carried out experi- 
ments on three blocks of tenements for the quarter endiog 
September last, and for the 14 weeks ending Jan. 4 this 
year. The experiments were made by placing a single 
meter and maximum demand indicator in each tenement, 
the charge being estimated then at 7d. per unit for the 
first hours average use per day of the maximum 
demand, and 2d. per unit for all over this quantity. In 
the summer quarter the average price per tenement per 
week required by the meter ought to have been respectively 
71d., 74d., and 74d. for the three blocks of tenements in 
question, and in view of the saving in not having a 
meter in every tenement there is not much to choose 
between this and the price obtained ef 6d. per tenement 
per week. In the winter quarter, however, the matter 
was very different. According to the meters the average 
charge per tenement should have been respectively 143d., 
153d., and 13d., which is more than double the revenue 
actually derived. In view of the great difference against 
the electric lighting undertaking, Mr. Bock has advocated 
the introduction of prepayment meters in each tenement 
with à charge of 4jd. per unit. We think he is right 
in so doing, as there is no doubt that with a fixed charge 
the consumer will keep his lamps burning when they are 
quite unneeded. The experience at West Ham is likely to 
be repeated elsewhere, and we should not be surprised to 
find that in the long ran the installation of a meter for 
each artisan's dwelling will be found to answer best both 
in the interests of the electric light undertakers and of the 
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consumers using the light. Any averaging of the cost 
only tends to waste, as there is no inducement offered to 
make the consumers economical with their lighting. 


Government Telegraphs.—At a recent meeting of 
the Industrial Commission in Washington, Mr. T. F. 
Clark, a prominent telegraph expert in the United States, 
gave evidence on the question of Glovernment control of 
the telegraph lines of that country. The major portion of 
Mr. Clark’s evidence was concerning the wisdom of State 
ownership, and he reviewed the conditions that exist in 
Great Britain, in Switzerland; and in Belgium, where all 
the telegraph lines are owned by the Government. He 
pointed out that the conditions in the States were 
exceedingly different from those in Europe, stating, for 
example, that there are only 67 people for each mile of 
telegraph wire in the States, whereas in England there 
are 130 people to the mile. In Switzerland the number 
reaches 220 persons, and in Belgium 321. He also added 
that he had found from investigation that there are in the 
United States 1,100,000 miles of telegraph wire in use, 


whereas in the whole of Europe the mileage was only 


1,580,000. Another comparison was made by Mr. Clark 
as to the number of telegraph stations, which, in the 
United States, total to about 29,000, whereas in Great 
Britain only 10,816 towns and villages are so connected. 
In our opinion the most essential feature of comparison 
was made at tho end of his evidence, in which he 
expressed the viow that unless the Government ownership 
were undertaken by а permanent civil service the result 
would be disastrous, and no good would come out of the 
matter. In other words, if in the States it be ultimately 
decided that the Government shall take over the whole of 
the telegraph lines, then the control of tho system must be 
in the hands of а permanent staff, both in the central 
offices and also in various local offices. It is usually the 
case in the States that all Government officials are changed 
after every presidential election, provided that a change in 
party has taken place, and we quite agree with Mr. Clark 
that any such procedure would mean atter ruin to a 
telegraph undertaking. 


Oape-to-Cairo Telegraph. —In a recent issue of the 
Daily Telegraph Mr. Lionel Decle has an article on Northern 
Rhodesia, in which he briefly sketches the progress that bas 
been made with the trans-African telegraph line in that 
country. Everyone, he says, looks upon the accomplish- 
ment of the scheme now as a matter of course, but few people 
are aware of the advanced state of the work and of the 
difficulties which have had to be surmounted. "When the 
line was first pushed north of Salisbury, before the 
Matabele rebellion, it ran towards the north as far as 
Mount Darwin and thence turned tothe east towards Tete. 
When the Mashonas rebelled, this lino was destroyed by 
them. Many of the iron poles were pulled down, and some 
of them were actually used as cannon by the rebels. When 
peace was restored the line had to be rebuilt, and a new 
and better road was selected, which starts from Umtali 
and goes almost due north. Experience having shown 
that wooden poles were soon attacked by white ants, it was 
decided to erect the line entirely on iron poles. So long 
as wagon transport could be used difficulties were but 
slight, but when the line reached Inyanga, 200 miles south 
of Tete, wagons had to be replaced by human porterage, 
the tsetse fly being prevalent there. Іа the spring of 1898 
784 miles had already been laid from Umtali to Bandawe, 
on Lake Nyassa, with a branch line running to Chiroms, 
the Anglo-Portuguese frontier on the Shire River. Sinco 
then 500 miles have been added, and, as already stated in 
these columns, the southern extremity of Lake Tanganyika 
u already in telegraphio communication with the Cape, 


another link connecting Fort Jameson with the main wire. 
The writer states that there are few lines in the world 
which are so well and so permanently laid, and interrup- 
tions are of comparatively rare occurrence. The line from 
Lake Nyassa to Fort Jameson was erected at a cost of $51 
per mile, including expenses of transport of plant from the 
coast, surveying, clearing, and erecting it, which shows 
how the cost of laying a line in the interior of Africa may 
be reduced under careful management to a very low figure. 
To this must, however, be added the original cost of the 
plant. In the opinion of Mr. Decle the prospects of the 
regions which the line crosses make its ultimate success a 
certainty. 


Proposed Autemobile Restricticns.—The decision 
of various county councils to recommend the Local Govern- 
ment Board to limit the speed of motorcars to 10 miles an 
hour has aroused the manufacturers of automobiles in this 
country to action. In a weighty appeal against the pro- 
posed recommendation, they point out that altogether 
capital to a total of £3,345,612 has been subscribed for the 
purpose of the motor industry, which would be most 
seriously damaged if any further restrictions of the use of 
such vehicles were imposed. The state of things in this 
country in regard to this matter {s compared with the 
existing conditions in France, in which country the maxi- 
mum speeds have now been fixed at 18} miles an hour on 
country roads and 124 miles where there {s considerable 
traffic. Furthermore, the petitioners state that they have 
evidence that in cities and towns whore. electrically. 
propelled tramways are in use the speeds of these tramcars 
frequently exceed 15 miles per hour, and they often travel 
up to 20 milas per hour. As to this statement, wo can 
only say that we do not know of any case where olec- 
tric trams would be allowed to run at such a speed as 
suggested. Of course, the point which must be con- 
sidered is whether the proposed restrictions would bave a 
detrimental effect on the industry itself, and in this appeal 
the manufacturers state that they are convinced that 
unless the movement is hampered and practically destroyed 
by legislative restrictions there will very shortly be estab- 
lished in Eogland an industry of vast proportions, giving 
employment at high wages to many thousands of persons 
and producing vehicles which will be of untold benefit to 
all classes in the United Kingdom. Yet, it must be 
admitted, the automobile industry in the land to which its 
origin can be traced as far back as the thirties, is consider- 
ably behind the progress made on the Continent. The 
export of automobiles from France in 1900 was at tho rate 
of £333,000 per annum, and a good portion of this came 
to this country. The answer of the British manufacturers 
to this position is that it was not until the restriction 
imposed years ago on road locomotion were removed, 
to dome extent, by the Light Locomotives Act of 1896 
that they had a chance of competing on even terme 
with forelga manufacturers. In an interview with а Daily 
News representative, Mr. C. Johnson, the secretary of the 
Automobile Club, said that invitations for the automobile 
demonstration in May had been issued to no less than 
4,400 members of county councils, and he expressed the 
firm opinion that when they realised how safely the 
machines could be used, and how instantaneously they 
could be stopped, these gentlemen would change their- 
present opinions upon the subject. We think the 
petitioners have certainly a very strong case to urge, and 
trust that the Legislature will not, without earnest con- 
sideration, impose restrictions which cannot but tend at 
least to hinder an industry which gives at the present 
employment to such a large portion of the working 
community of the British Isles, 
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including rent of meter. The difference in cost, therefore, 
between gas and electric light would be £4. 2s.; and 
although this seems large, yet when the longer life of 
curtains, pictures, and furniture, and the less frequent 
necessity for painting and whitewashing is taken into 
account, not to speak of the very great benefit to health 
the difference becomes very small—in fact, the advantages 
рс by using electricity more than counterbalance the 
noreased cost. Of course, with current at 3d. or 4d. per 
B.T.U., the difference between the cost of electricity and 
as is decreased, or the cost becomes equal. In Brighton, 
or instance, electric light is cheaper than gas, and is there- 
fore used in the smallest shops, while small dwelling-houses, 
at rents of £20 and £25 per annum, are wired for electric 
light instead of having gas-pipes put in while building. 
The first cost of an installation, however, sometimes pre- 
vents the householder from putting one in, although he might 
be quite willing to pay the extra annual cost for light, as 
against gas. The installation of 10 lamps mentioned above 
would cost £10, and the tenant might hesitate to spend 
this lump sum, especially as he would have to leave, at an 
rate, part of the installation behind him in case of removal, 
This difficulty ie, however, overcome by such concerns as 
the National Free Wiring Company, who will put in a 
On the score of health, electrie lighting is far more | complete installation free of cost in the first instance, and 
important for small houses than large ones, as small rooms | charge for the use of the same a rent of about 1d. for each 
во soon get hot, stuffy, and unhealthy when lighted by gas | B.T.U. consumed, as registered by the meter. Several 
or oil ; in a room 14ft. by 12ft. the writer recently noticed | corporations have also commenced to hire out fittings to 
a difference of 5deg. F. in the temperature just below the | their customers at a nominal rent. Electric wires in private 
ceiling and against the wall less than 4ft. lower down, | houses should be run in steel conduits, as the risk of fire 
after three hours of lamplight but with no fire in the | is much less when the wires are carried in this manner 
room. This gives some idea of the overheated state into | than when run in wood casings; besides which, the cost of 
which small rooms soon get when using the ordinary | labour in wiring is from 30 to 40 per cent. less. In some 
artificial lights; but those who are obliged to sit for several | cases it might be possible to draw the wires into existing 
hours in such rooms during winter evenings will need no gas-pipes, by altering the sharp bends and introducing 
telling that gas or oil are not the proper illuminants to use | Junction boxes at intervals; but the insulation of the wires 
in such confined spaces, while the blackened ceilings and | would probably be damaged by the burrs on the ends of 
dingy curtains prove that the bad effects of the light are | pipes unless the greatest care was exercised. 
not confined to human beings only. Yet the small house- f by using the electric light the occupiers of small 
holder puts up with these disadvantages, considering that | houses benefited in health and comfort, the suppliers of the 
electric light is quite beyond him; he may earn his living | light would also benefit from a pecuniary point of view, 
in an electrically-lighted office, may be able to afford more | a8 such customers would be very profitable ones. The 
for light than he is paying, and may even have an electric | maximum demand for current from the class of houses in 
light cable laid in the street before his door, yet he seldom | question would not occur until most business places were 
seems to think of taking up the question of electric lighting | closing, and would continue until 11 or 12 at night, thus 
seriously. This may be because he considers 1t dangerous, | flattening the peak of the load curve at the lighting station 
as even now a great number of people imagine that they | and increasing the load efficiency of the plant. Of course 
might be killed or serlously injured by touching any kind | 16 would not pay to lay cables down a street to supply one 
of electric wire; but the objection which probably weighs | or two small customers only, and electric light companies 
heaviest with most people is the trouble and expense | and corporations should therefore canvass thoroughly all 
involved in wiring and fitting-up their houses for the | the streets of smaller houses in their districte, leaving at 
electric light; and as they have very little data to go upon, | each house little pamphlets setting forth in the plainest 
they are apt to form very exaggerated estimates of the | manner the advantages of the electric light, together with 
cost, besides imagining that the house will have to be | the approximate cost of installing same or hiring fittings, 
partially pulled down to run the wires. and the actual average annual cost of current per 16-c.p. 
Now, а small seven-roomed house—such as are rented | and 8-c.p. lamps, etc. 
in the suburbs of London at about £30 per annum—could To charge by meter for the small quantity of current 
be fitted up with an installation to give a quite sufficlent | required in the cases we are considering would be 
degree of illumination at a cost of £1 per 16-c.p. lamp, | expensive for the lighting company, and might result in 
this sum including lamps, plain but sound fittings, switches | a dead loss to them, as sometimes the meters will not record 
and accessories, wires, and labour in wiring and fixing. | very small currents. One system of charging which has 
Such an installation would consist of two 16-c.p. lamps each | been tried is to charge a fixed price per annum for each 
in the front and back sitting-rooms, one in the hall, one in | lamp fixed ; this gives satisfaction to the customer, as he 
the kitchen, one each in the first and second bedrooms, one | always knowa how much he has to pay, and can burn 
8-с.р. lamp in the third bedroom, and one 8-e.p. lamp in | his lamps as long he likes; it affords means, however, 
the bathroom—or 10 lamps in all, equivalent to 18 8-c.p. | for unscrupulous persons to cheat the supply company. 
lamps. Now, a central supply station, charging, say, 6d. | Another system, especially applicable to new houses, is for 
per B.T.U., will receive an average revenue of about 63, | the landlord to put in a complete installation, including 
per 8c.p. lamp per annum; but as this average includes | lamps and fittings, and to charge a slightly higher rent to 
shops and business premises as well as private houses, we | cover cost of current and hire of fittings, so that the tenant 
may take the cost to the small householder at 6s. 6d. per | has no need to trouble about the light at all. This system 
8-с.р. lamp per annum, as he burns his lamps for longer | is giving great satisfaction in many blocks of flate in 
hours than & shopkeeper or the tenant of an office. In | London; large blocke sometimes have thelr own generating 
the case under consideration, with an equivalent of 18 |station in the basement, in which case the current can be 
8-c.p. lamps fixed, the annual cost of current would come | produced very cheaply. 
to £5. 17s. at 6d. per B.T.U.; and if we add 10s. for| The value of the small customers mentioned at the 
meter rent, the annual cost would be £6. Te. The cost of | beginning of this article to the supply company or cor- 
gas at 5s. 6d. per 1,000 cubic feet for the same number | poration depends upon the number of them in a given 
of burners as electric lamps, and to burn for the same | length of street; if the number who now use gas were 
number of hours, would come to about 82, 58. per annum, ! to use electricity instead, they would probably be the most 


ELECTRIC LIGHT FOR SMALL HOUSES. 
BY R. D. SUMMERFIELD, A.M.LM.E. 


The question of electric illumination for the class of 
small dwelling-houses, occupying in point of size the 
position between the workman’s five-roomed cottage and 
the detached villa, is one which 1t is earnestly to be hoped 
will soon have more attention paid to it, both on account 
of the enormous number of people who would be benefited 
by being able to light their houses by electricity as cheaply 
as by gas or oil, and also on account of the great impetus 
which would be given to the electric light industry if all 
such small houses now using gas were to adopt electricity 
instead. The class of houses mentioned above constitute 
а large proportion of the dwelling-housea proper in most 
towns, but as yet very little has been done in the way of 
supplying them with electric light. This is chiefly owing 
to the very limited demand for light from such houses, 
causing the electric lighting companies and corporations, as a 
rule, to pass them by with very little consideration, and to 
make small effort to develop business in this quarter ; 
but if whole streeta of such houses could be induced to 
make use of the light, they would become most profitable 
customers. | 


- 


THE ELECTRICAL ENGINEER, APRIL 19, 1901. 


547 


valuable class of customers. But it does not pay to take 
a main down a long street to supply only one or two such 
customers, and supply companies, therefore, generall 
demand a tee that a certain number of units 
be consumed before they will lay a main in a new district. 
In one large London suburb the corporation require a 
tee that they shall receive a return of at least 
15 per cent. per annum on their outlay before they will 
make an extension of mains. Where a main is already 
laid in а atreet, the supply company can afford to connect 
almost any customer, as the average cost of such connec- 
tion varies from 50s. or 60s. for shops, where the pavement 
only has to be crossed, to £5 or £6 for private houses with 
gardens in front. In the case of the small houses under 
consideration, the total cost of a connection from the street 
main to the house meter would come to about £4; and if 
the revenue per 8-c.p. lamp per annum from such houses 
is taken at 6s. 6d., one lamp would cover the interest on 
in outlay and the proportion of the meter inspector's 


8. A 

For some of the latter figures in this article the writer 
is indebted to the officials of the Croydon Corporation 
electric light department. 


COMBINED TROLLEY AND CONDUIT TRAMWAY 
SYSTEMS.* 
BY A. N. OONNETT. 
(Concluded from page 627.) 


Fig. 9 is a view of this conduit during construction. 
One side of the cast-iron tubes is here shown specially 
curved to fit the centre longitudinal arch so as to avoid exces- 
sive cutting of the masonry. ‚ 10 is a view of another 
special construction over the steel railway bridge of the new 
line from the Gare St. Lazare to the Invalides. This conduit 
construction rests directly on the ateel beams of the bridge, 
and s from one to another of them ; it, therefore, had 
to be in the form of a bridge itself, and a bullt-up beam 
construction was adopted. ere the regular yoke con- 
struction is used these project from 6in. to 8in. below the 
tube depth, which is no y from 24in. to 28in., depending 
upon method of insulator suspension, as already explained, 

ving, roughly speaking, extreme depths of metallic 
Structures between the limits of 17in. (Fig. 6) and 36in. 
A careful examination of a proposed route should be made 
to see if the sub-surface constructions would permit the 
building .a safe practicable conduit. With this broad 
question settled in the affirmative, there is no good reason 


why the expense and annoyance due to the removal 
an онер of many sub-surface obstructions should 
not be avoided by advantage of the possibility 


of varying the depth req for the conduit. This only 
becomes a grave matter where the question may involve 
the complications due to shanging the ng height of the 
conductor bars to get the minimum depth of conduit. It 
may be suggested that the conductor bars could be carried 
at this minimum height for the entire construction, but an 
examination of Fig. 6 will show that it is only possible 
with a slot rail of about 4in. high, which is only practicable 
with asphalte paving. 

It may not be amiss to say a few words about the 
switches, because in practice they are responsible for most 
of the interruptions in service. A misplaced switch has 
the result of guiding the car in one direction and the 
plough in another. The latter can become twisted in the 
conduit in a variety of ways, but with the too sure result 
of interrupting the traffic for a time, which, in the author's 
experience, may vary from 15 minutes to two hours. This 
bare statement is sufficlent to demonstrate the necessity of 
so designing the switches as to reduce to the strictest 
minimum the possibility of such accidents. There are two 
distinct cases to be considered. The first is where the track is 
alone switched, the slot being continuous. Fig. 11 is a photo- 
graphic view of such a switch for a centre-slot construction. 
Fig. 12 is a sectional view of a counterweight mechanism 
which can be adjusted to close the switches automatically, 
зо that the track should be always open for the passage of 


* Paper read before the Institution of Mechanical Engineers. 


the cars using the conduit track. Fig. 15 is a section of 
the same mechanism for the сазе of а side-slot conduit. 
This precaution should always be taken, but it may fail. 
When this арен it is usually due to something solid 
having fallen into the switch, and in consequence the 
tongues fail to return to their normal position. In the case 
of the centre-alot construction, the danger of an accident 


Fi¢. 9.—Special Shallow Conduit; Pont de l'Alma, Paris (under construction). 


can be avolded if the ploughs aro hung on slides, which 
permit their travelling completely across the car. If the 
ends of these slides are left free of all obstruction from the 
truck or otherwise, the plough will drop off when the car 
has reached a certain distance on the wrong track. But 
the motorman generally perceives his error before that 


Fie. 10.—Special Construction Over Steel Railway Bridge, Paris. 


occurs, and simply stops and reverses the car, with the 
result of no interruption worthy of mention. Even 
in the worst case of losing the plough the car is simply 
"dead," and can be pushed in by the succeeding 
one. A trap should be placed conveniently at each such 
switch, so that the plough can be taken out with no loss of 


Fig. 11.--Stding Without Condult, Paris. — 


time. It the accidents are only of this nature, they are 
not worthy of any serlous attention. But in the case of 
the ordinary side-slot conduit, this result cannot be 
attained. The tongue there in one position covers the 
slot. In case of a false position of the switch, an ассійепо 
will happen which almost surely must result in а serlous 
interruption of the саг service. То avoid this difficulty, 
the author suggests that before the switches are reached 
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the slots should be deflected to the central position. 
Figs. 14 and 15 show how it may be accomplished. 

ja the second case, with a slot switch, the slot tongue is 
a necessity. The author recommends for the side-slot 
conduit the same deflection of the alot to the central 
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FIG, 12, — Counter-welght Mechanism for Closing Rall Switches 
Automatically, Paris, —For Centre Slot. 
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tion. This serves the purpose of being able to avoid 
the side-slot slot switch, the constructional difficulties of 
which were enlarged upon in the first part of the paper. 
The danger of an accident with this switch is limited to 
the case where the point of the slot tongue is directly in 


With one movement of the handle the three tongues are 
thrown in unison. For a dense traffic, it is advisable to 
put a switchman at such slot-switch points, to reduce to a 
minimum the danger of accidente and of interruptions of 
service. The author feels confident that the accidents at 
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FIG. 18. —Counter-welght Mechanism for Closing Rall Switches 
Automatically, Paris. —For Side Slot. 


switching points will be almost negligible if the construc- 
Чоп above indicated is followed. 

Special Considerations for а Mixed" Line.—' The first 
decision to be made for a line pam conduit and partly 
overhead is whether the plough shall be carried continually 


Deflection of Side-Slot to Centre-Slot at Switch, Panis. 


Fig. 14. General Plan. 
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irection as 


A “head-on” collision can then take place. 
if the tongue is not thrown in the same 
the track tongues, the sameslight interruption may happen as 


above explained—providing, of course, that the system of 
plough slides there mentioned is in use. Fig. 16 shows 


FIG. 16.—Deflection of Side Blot to Centre Blot, Paris. 


the case of a side-slot conduit deflected to the centre of 
the track at a slot switch. There are no mechanical or 
electrical difficulties in this case, the results of actual 
operation in Paris having demonstrated this statement 
Fig. 17 is a view of a slot-switch operating mechanism. 


Z. E. 


on the car, or removed and replaced at each junetion 
point of the two systems. The latter is the simpler 
method. A roomy manhole containing a man to do this 
work is all that is needed ; but it needs no argument to 
prove that it is an undesirable and expensive method to 
adopt. One is then impelled to a method whereby the 
plough is always carried on the car, as the trolley is, to 
effect which the plough must be raised or lowered at the 


Fic, 17,—Tramway and Condult Switch, Paris. 


junction pointe of the two systems. The most natural and 
the neatest solution is to raise the plough through the 
slot with no special arrangement in the latter. This has 
been successfally done in Berlin and Brussele. In the 
former city the plough is equipped with a wheel at ita 
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lower extremity, which runs up an inclined plane; and the 
contact shoes working on horizontal axes pass through the 
alot by being depressed to a vertical position. The wheel 
then runs in the groove of the wheel rail, and it is raised 
elear of the track by the turn on a crank given by the 


= C i S- 


ОРА = 7. 


М 


PE» 


A 
it 


, 


е 


at ve 375 


l 
AC 
t 
* 


Fig. 18. 
Trap · door Mechanism for Plough, 
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flappers press against the conductor bars. The contact 
may be made on the vertical or the upper face of the 
bars, according to the way the road is designed. The 
flappers are not thick—in fact, the whole construction of 
the plough is very much cramped, for it must pass 
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motorman. At the same time the conductor loosens the bow 
sliding trolley, and the operation is complete. : The entire 
changecan be made without stopping the car. No more perfect 
contrivance to accomplish this purpose could be devised. 
In Brussels the plough is raised by the motorman, the 
inelined-plane feature being discarded. A wheel trolley is 
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used, 20 that а atop is necessary to catch the trolley wire. 
Both of these systems involve the use of what the French 
call '*elapete," which in English may be called flappers.’ 
These are hung on horizontal axes around which is a 
eoll spring, one end of which {s fastened to the fixed 
axis and the other to the flapper. The springs make the 


? 


through the 1}1п. slot. The plough of this form is with- 
drawn easily, but it has to be specially weighted to make 
it descend, for it has only its own weight to overcome the 
tension of the flapper springs, so that they will take the 
vertical position necessary to pass through the slot. 

There could be no good reason for not adopting one of 
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~ Plough, with raising and 
lowering device, Paris. 
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the above plough designs for а side-slot conduit with 11in. 
slot—for a contre-slot, with in. width, their use ls out of 
the question—if no other complicatione were involved ; 
but the plough is one of the most difficult problems con- 
nected with the conduit system. The saccessful installa- 
tion of two bare conductors in an open-slot conduit is not 
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as serious a matter as to take the current from these bars 
through the slot to the car motor. A plough must be 
atrong enough mechanically to resist the shocks and wear 
and tear of ordinary usage, while not so atrong but that it 
will yield before injuring the conductor-bar system in case 
of an accident. At the same time it must be electrically 
efficient under the most difficult conditions imaginable ; 
bare collectors of current are connected to leads, which 
must be covered with insulation and mechanically pro- 
tected by metallic wearing plates, the total width of 
which do not exceed iin, with a 310, slot, this being 
the ordinary condition with а centre-slot conduit. The 
plough is often drenched with water and covered 
with slime and mad, which run down its sides from the 
open alot. The conditions are certainly severe for an appa- 
ratus to carry successfully a 500-volt circuit. No form of 
plough yet designed is so perfect that any of its advan- 
tages may be sacrificed to gain other features which can 
by any means be dispensed with. In the author's opinion 
the design of the plough should have the first considera- 
tion, and the conduit and special apparatus connected with 
a road should be built “around” the plough as the base. 
The flapper form of plough construction is weak mechani- 
cally. The friction of, and shocks due to, uneven joints 
in the conductor bars tend to twist the flappers about their 
horizontal axes. At the points where the bars are inter- 
rupted, such as at slot switches or at crossings, the shocks 
of this nature are very considerable. In actual practice 
the flappers are often wrenched off at these places. When 
released from their fixed position against the conductor 
bars the flappers take a position which is variable, depend- 
ing upon the tension of the coil springs, which naturally 
cannot always be the same. А pex age surface exten- 
sion piece has to be fastened to the ends of the conductor 
bars to guide the flappers to their normal position 
against the bars. These pieces give considerable trouble, 
and their use should be avoided, if possible. This form of 
construction does not permit the use of а fuse to connect 
the contact shoe with its lead; consequently a short-circuit 
in the body of the plough, not being protected by the car 
fuses, would short-circuit the line, and thereby stop the 
car traffic until the faulty plough could be discovered and 
raised out of the slot. The author belleves it to be 
indisputable that other forms of plough are much more 
efficlent, but none of them have the advantage of being 
able to be withdrawn from or lowered into the conduit with- 
out a в trap construction at a fixed point. Neverthe- 
less, if the reasoning above given is true, one of these 
types of plough should be adopted, and it could be only a 
question of choosing the best existing one and adopting it. 

In the light of present experience, the bəst plough is 
one having soft cast-iron shoes, pressed lightly against 
the vertical faces of the conductor bars by semi-elliptic 
springs horizontally placed. The shoes preferably should 
be carried by horizontal links, which take all the shocks 
to which they may be subjected, leaving the springs free 
to do the work only of pressing the shoes outwardly. In 
this way the risk of deforming the springs isavoided. The 
links should be constructed so as to limit the outward 
course of the shoes. The conductor bars at switches and 
crossings are simply cured slightly outwardly. The shoes 
are connected to the leads by copper fuses. This plough 
construction is simple; in actual resulte it has proved itself 
to be efficient. It certainly is an improvement upon the 
" ppor "type. The trap construction in ite simplest form 
would be one in which the lids required to be lifted before 
the arrival of the car, and to be pat back In place after ite 
departure. This would be rightly considered a crude and 
laborious operation. Fig. 18 shows a form of trap which 
is operated after the car has reached ite position. One 
throw of the lever opens the trap, which is so counter- 
weighted that the effort necessary for this is almost 
. This trap construction has given excellent 
results in France, where 40 of them are in operation. 
Where the flapper form of plough is used, the plough 
is lifted by means of an apparatus similar to a brake 
staff, which is placed on the platforms. The plough 
is connected to this staff by means of cables, which are 
guided by conveniently located sheaves. On account о! 
the width of slot of the side-slot conduit, made necessary 


by the fact that it must be wide enough for the wheel 
flanges, the flapper form of plough has only been adopted 
for this construction of conduit. The ploughs are raised 
in guides attached to the side frames of the truck. In 
Brussels and Berlin the ploughs are not mounted on slides 
permitting a lateral motion across the car. The two slots 
of a double-track construction being located on the interior 
rails, it is necessary to two ploughs, with a ae 
and lowering mechanism for each. If the requirements o 
the road demand cross-over switches from one track to 
another, a third conduit is necessary for a short distance 
at such points. The deviation of the slot to the centre 


Ете. 20.—Method of Laying Feeder Cables in Conduits, Parin 


with the necessary plough-carrier construction entirely 
obviates the difficulty of two ploughs and of a third 
conduit. 

The use of the slides seems to the author to be a 
valuable feature of conduit electric railroads, for the 
various reasons that have been given in the paper. There- 
fore the following explanation of a raising and lowering 
device for. the plough, which will permit this slidin 
feature, is given in detail. Fig. 19 gives three views o 
such an apparatus.” A are the side bars, B the top bar of 
the truck, and C the brake rods, which must be placed 


Ете. 21.—Car Equipped with Plough Apparatus, 


outaide the wheels as here shown. D is the plough, shown 
in position on the side-slot conduit. It slides from 

position to that of (1) on the centre slot, or of (2) the posi- 
tion of the slot of the other track when crossing from the 
interior conduit on one track to the similarly placed conduit 
on the other track. The slide-ways are shown by the bars, 
E. The bars, F, prevent the plough raising or tilting in the 
conduit, except in the cen кеш (1) where the cast- 
ing, G, held in position by the lock, Н, performs the same 
function. The sliding bars are held in position by the steel 
castings, I. The projecting central piece, J, braced as 
shown, holds the plough in its raised position. The whole 


THE ELECTRICAL ENGINEER, APRIL 19, 1901. 


551 


= P re is sup by the channel beams, K, which are 
bolted to the side bars of the truck. In this way the 
vertical variation in height is limited to the small move- 
ment in the journal-box springs of the truck. The plough 
it raised in the following manner. The fixed screw, L, is 
tarned by means of a removable crank placed at M. The 
block, N, makes the course from one end of the screw to 


Fia. 22.— Truck of Car (Fig. 21) Equipped with Plough Apparatus. 
the other. In the fi the block is in its position with 
the plough raised. This piece carries the two rollers, O, 
over which heavy link chains run. The latter are statlonarily 
fixed at one end, P, and at the other end to the casting, G. 
The piece, G, is raised by an amount which is twice that of 
the course of the block, N. The latch, В, automatically 
locks the block, N, in place when It reaches the end of its 


Fie. 28.—The same, 


course. This prevents the trepidation of the truck from 
lowering the plough when it is in ita raised position for 
the overhead trolley section of the road. e box, S, 
covers the double-pole switch which puts the car leads in 
circuit with the overhead or the conduit line as the case 
may be. This is done automatically with the raising or 
lowering of the plough by means of the rod, T, which 


Fia. 24. — The same. 


is moved by the block, N, when this is near the end of 
its course in each direction. Fig. 21 is a photographic view 
of а car equipped with this plough apparatus. Itis given 
to show that externally the whole apparatus is near! 

invisible. Figs. 22 and 23 are side views of the truc 

alone so equipped, and Fig. 24 is an end view of the same 
truek. The author is indebted to Mr, E. W. Mix, the 


chief engineer of the Société des Etablissements Postel- 
Vinay of Paris, for his invaluable assistance in the design 
and manufacture of the apparatus above described. That 
it has been successful is largely due to his efforta. | 

It is a good plan to form the piece M so that it will 
only fit a controller handie, which can only be removed 
from the controller on the “off” position. In conse- 
quence, if the handle is used to raise or lower the 
plough, there can be no movement of the controller 
until the operation is finished. Generally there are 
two traps at the junction points of the two systems, 
one for each track. The conductor of the car can operate 
the trap, but it is preferable to have a man specially 
stationed for the purpose, if the car traffic is at all frequent. 
In practice the operation is as follows: when the car has 
stopped with the plough over or under the trap—a mark 
on the track gives to the motorman the exact position 
to stop—the motorman gives his controller handle to. 
the trap-man, who opens the trap, and lowers or raises 
the plough, closes the trap. and returns the handle to the 
motorman. At the same time the conductor lowers the 
trolley from or raises it to the trolley wire. The whole 
operation takes on the average 10 seconds when the men 
become accustomed to it. If these junction points coincide 
with regular stopping places to load or discharge passengers, 
the loss of time due to this operation is inappreciable. 
The only arcing at the conductor bars and at the automatic 
switch, S (Fig. 19), is that due to the lighting circuit. 
This is too small to have any injurious effect upon the 
plough shoes, and the construction of the switch with a 

ulck break is such as to remove any danger there also. 

f electric heaters should be used requiring rather large 
currents, it might be necessary to cut them out of circuit 
during this 5 The car wiring for the mixed system 
is only slightly more complicated than for one system alone. 
The conduit circuit belng completely insulated, the ground 
wire must be removed from the controller. Two wires are 
run from the controller to two points on the double-pole 
switch, S (Fig. 19). These two points are thrown in by 
the switch with one pair of points connected to the two 
plough leads, or with another pair connected to the trolley 
pole and the earth. 

In the electrica] apparatus the only special precautions 
to take due to the use of conduit is, first, to have the field 
coils insulated for 500 volts, With an overhead line the 
difference of potential between the field and the carcase of 
the motor is that due to the drop in the fields. But with 
the conduit it can happen that one pole of the conduit 
circuit is grounded, and that the fields are directly con- 
nected with the other pole. This would give 500 volts 
difference of potential between the carcase of the motor 
and the field winding. All standard motors should stand 
this condition, but it should not be omitted to be specified 
by the buyer. Second, when electric brakes are used, 
special insulation precautions are vitally necessary for the 
brake coils. A grounded conductor bar can subject these 
to 500 volts pressure during the entire time the car 
is on the conduit section. Not only is the annoyance due 
to burning up of the coils to be considered, but also that 
due to the short-circulting of the line. An interruption of 
this kind is overcome by lowering the line voltage by 
means of a rheostat at the station, so that a current, the 
amount of which is controllable at the switchboard, ma 
be sent through the fault. This excessive current, will 


burn the plough fuses, thus clearing the line at the expense 


of leaving the faulty car “dead,” to be hauled in by the 
succeeding one. With a combined trolley and conduit 
line the conduit section should have a separate circuit. 
It may be possible to operate it successfully with a grounded 
return, but few engineers would care to propose it. It is 
much better to increase the operating factor of safety by 
having both sides of the circuit insulated. In case the 
conduit section or sections are reasonably close to the 
power station, this may be done with a sepsrate dynamo 
located there for the conduit circuit or by means of a motor- 
generstor. If the cost of the leads to the conductor 
rails from the station is excessive, the motor-generator 
set may be stationed near the conduit section, and operated. 
from the overhead circuit. The proper solution may be 
one of many different ones depending upon the local 
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circumstances- governing a specific case. As a result of 
actual testa, it has been found that the conductor bars of 
mild steel electrically connected with two bonds at each 
joint have a capacity of about one-eleventh of 
copper bars of the same cross-section. These bars can be 
largely increased in electrical carrying capacity by attach- 
ing to them bare copper cables for this purpose. It can be 
readily seen what an economy this method affords over 
that of laying insulated cables in ducts. Fig. 20 is a view 
of the method of laying these cables as employed in Parit. 
The cables there shown have a cross-section of 250 square 
millimetres, or about 500,000 circular mils. The cables 


are electrically connected to the bars at very short distances 


apart to avoid electrolytic action between the two metals. 
Cost of Conduite. — Тһе question of the cost of conduits 


must be treated in a general way, local circumstances being 
ө factor in the determination of cost that no 


such а 


other method is 


track than the centre slot. In the lal work there is an 
economy in the side slot also as ordinarily built, as there 
are fewer frogs with three rails than with four. But if the 
slot is deflected to the centre, as has been recommended in 
the paper, the economy cannot be realised ; on the contrary, 
the cost will be somewhat greater, due to the cast-steel 


deflecting pieces and the bent slot rails. It is generally 


stated that a conduit road costs twice as much as an over- 


head trolley road. This statement may be misleading, owing 


to the fact that an overhead trolleyroad may be very variable 
in its cost, depending upon pavement requirements, over- 
head construction adopted, and many other local conditions, 
such as the regulations for the return current by the rails. 
But the construction of the conduit part of a road 18 quite 
independent of these factors—that 1s, for an overhead trolle 

road which would cost £5,000 per mile of single track ; it 
is quite probablethatthesame road with the conduit construc- 
tion would cost £11,000 for the same length—that is, the 
conduit, properly speaking, would cost £6,000 in excess of 
an overhead trolley road. If the overhead trolley line 
should have a first cost of £10,000 per mile of single track, 
there is no reason why the use of a conduit on such a line 
would double the cost as in the first instance. Roughly 
speaking, the cost of a conduit in this latter case would be 
£16,000. To arrive at an approximate comparison of the 
cost of the two constructions, it is fair to assumo that the 
cost of paving and of the wheel rails is the same in both 
cases. For the conduit there should be added per ‘mile 
of single track approximately the following material and 
labour: 105 tons of slot rail, 40 tons of conductor rails, 
210 tons of cast iron, £2120 excess for bolts, etc., 
porcelain insulators $355, 1,400 cubic yards excess excava- 
tion, 1,200 cubic yards of excess concrete, 8600 excess 
labour for track laying, £400 sewer connections. Cross- 
ings, turnouts, and special track work in general cost 
200 per cent. more on an average for the conduit than 
for ordinary track. A cost which is wholly indeterminate 
is that of removing sub-service obstructions, This, as has 
been explained, can be often reduced by varying 
conduit depth to suit special cases. Considering alone the 
items above enumerated they will amount to between 
$5,500 to £6,000. Deducting the cost of an average 
overhead construction, it can roughly be said that a conduit 
road will cost from £5,000 to £5,500 more per mile of 


single track than a trolley road under the same conditions, . 


to which should be added the increased cost of special track 
work, and the removal of underground obstacles. Under 
ordinary conditions the difference in cost will vary between 
the limits of £7,000 and £9,000. 


APPENDIX I. 

Details of Cost in United States.—Table 1 gives the actual 
cost per single-track mile of the conduit roads instailed by 
the author in 1895-6 for the Metropolitan Railway Company 
of Washington, D.C. 


Cost of Metropolitan Railway Oompany, Washington, D.C, 
Straight track... „ 101,660 feet. 
Curved track 


„„ ы о ms о тео es ‚190 » 


110,850—say 21 miles of single track. 


ble. Some notes as to details of cost 
will be found in Appendices I. and II. "The side-slot con- 
duit can be built for about £500 less per mile of single 


the 


Кайа and s bars : = в. а. | 
Wheel Тай En: 5 15 0 per ton. 
„ ———— 8 8 T 
Guard rail for curve . . 9 10 0 „, 
Conductor rail . . o cn o a 8 8 0 i 
Joints complete.... . ... 0 4 10 each. 

E в. d. 

Per mile single track ..........-——.—.. mo s me . ons 1,858 6 8 

Cast iron (yokes, insulator frames, covers, etc.), 

215:5 tons ab £5, 15s, 7d. ....... oe sms . sesan o . 1245 8 2i 
Bolts, tiebars, clips, et .. . . . ͥ 312 10 0 
Bonds for conductor rails -. . 97 18 4 
Track laying (all labour and hauling) ........ ......... 589 3 4 
Temporary track.. . . = 33 6 8 
Excavation of all kinds, except for cable ducts, 

2 507 cubic yards ab 3s. 1024. ........................ . 488 610 
Sewer pipes laid and brickwork for duct manholes. 99 7 6 

le ducts : | 

паа 19-way duct at a 3 

416, „ "n B. 4 ° 
оза 4 „ „ а, 24d. £4,894. За, 9d. ... 233 1 1 


113fb 2 „ „. ls. 5d. 
Excavation for cable ducts, 9,207 cubic yards ab 
За. 44. = £1,534, 100 erem . - 73 1 54 
Concrete, firsb grade, for conduit (one barrel Port- 
land cement, 12 cubic feet sand, 224 cubic feeb 
broken stone), 765 cubic yards per mile at 
(e d dd г v 
Yoncrete, secon e, for paving base, etc. (one 
barrel Cumberland cement, 10 cubic feet sand, 
20 cubic feet broken stone), 514 cubic yards per 
mile at 18s. ld 
Stone paving, using old setts, 42,126 
agane yards at 3s. 3d. es 
Asphalte pavement, 91,716 square 
yards at 6s. 04, 


1,115 12 6 


eas 0099 at OES ооо 0 69 OEE 0 69 OE ав 009960 590009090929 99 о Oe 


£6,845 9 6 
27,700 17 6 


Special track work and curves . 
Extre bills of etreet contractor... | — S 


Removal of sub-surface obstructions ...............—... 


239 11 8 
666 13 4 


Total cost per mile of single track. . £9,945 15 1 


The metallic structure cost less at that date than it 
would now. The temporary track is a very low item, the 
authorities having permitted a flat strap-rail to be laid on 
the pavement (mostly asphalte) by means of flat tie-bars 
with special seats at their extremities. It should be 
stated that this city is an exceptionally favourable one 
for the construction of conduit roads, the streets being 
wide and with little trafic upon them, and the supervision 
belng that of the thoroughly trained engineers of the 
United States army. The author has been given a pamphlet 
containing some diary notes kept by Mr. William C. Gota- 
hall, engineer in charge of construction of the Second 
avenue Railroad Company, of New York. The pamphlet 
concludes with the following estimate of the cost of this 
road per mile of single track. It should be stated that 
this estimate is not Mr. Gotshall's, but the work of the 
compiler of the pamphiet : 

Total Cost per Mile of Single- Track, 


Open Conduit уе Second- 
avenue Railroad Company, Compiled from Diary of 


. €. Gots hall. 


track work, £1. 10s. 114d. per linear foob ...... . £8,173 0 0 
Insulators бв. 8d. each. . . 8 199 9 7 
Ironwork, excluding yokes, 7s. 4d. per linear foot... 1, 375 7 0 
Cost of iron yokes, 7 tons ab £5. 446. ‚168 8 10 
Concrete, j cubic yard per linear foot, 8s. 2d. 

J!. dC 808 10 0 
Haulage on yokes and ironwork ..... ...... quu Em 17 1 8 

Total without paving. . . . £11,841 17 1 


The above total does nob include cost of feeder duct. 


In comparing this cost with that of the Washington 
conduit, it should be borne in mind that the items of cost 
of special track work, feeder ducts, paving, bonds, sewer 
connections, temporary track, are not included in this 
estimate, while they are in the Washington costs 8 
The cost of concrete is put down at 8s. 2d. per cubic 
This low cost is evidently an error of compilation. Other 
information in the pamphlet seems to prove that this cost 
should be from 83 to 3 times this amount. 


APPENDIX II. 


Estimated Cost in England.—The author ventures to 
submit the following estimate of cost per single-track mile in 


England at ruling prices of material and under fair average 
conditions. The construction here figured upon is a centre- 
slot conduit with yokes spaced 3ft, біп, centre to centre, 
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the yokes of the same weight and general dimensions of 
those used on the Paris lines. Yokes need not be inordi- 
nately heavy, but they should by all means be close together 


to preserve the slot width, a much more Important matter | 


for a conduit electric than for a cable road. 


Estimated Cost of Single-Track Mile of Conduit Electric Tramway in 
England for Average Conditions (December, 1900). 


Wheel rails, 90lb., 141 tons per mile £ s.d. 

Bb £j uenit oou RES eo UTI . 2987 0 0 
Joints, 0 67 ton ab £8 ..................... 2 5 8 0 
Slot rails, 6616, 105 tons at £8.. ....... . 840 0 0 
Conductor rails, 281b., 44 tons ab £8 ... 362 0 0 

———— 2184 8 0 
Haulage, 290°67 tons ab 4s, ....... 5 Е 58 2 0 
Bolts, washers, keys, etc., 4:16 tons ab А 
JJC e Ó 418 0 
Tiebars, 13:5 tons at £15..... ............. . 20210 0 
PNE 277 8 0 
Insulators complete with clip, 755 at 6s. 2d. ......... 232 16 0 
Cast yokes and insulator pit covers: yokes, 2101Ь. 
‚ Spaced 3fb. 610, centre to centre, 210lb. 

* 1,510=317,1001b. —141:5 tons. Insulated pib 

covers, 11710. each, 755 x 117 288,8351b. 2:39 tons. 

Total, £181:5 tons ab #10............................. . 1815 O O 
Haulage, 181 :5 tons at 48. . ..... акаа 36 0 
Bond =н Q . зы аан xin it - 110 0 0 
Concrete for tube, 1 cement, 24 sand, 5 stone, 

0'2 cubic yard per 1 linear foot 5,280 x 0 2=1,056 

„FCC P . 1.478 8 0 
Concrete for paving, 1 cement, 3 sand, 6 stone, 

0°10 yard per 1 linear food X 5. 280 218. 528 

XEL А e € — € — 633 12 0 
Wood paving, 6.373 square yards at 118в.............. . 3,505 3 0 
Excavation, 2 950 cubic yards ab 56... “ 737 10 0 
der 5 manholes for HM: EER Е 0 

g uding average amount special 

track work, 5,280 ab 3 . sa 792 0 0 

. track (one track laid and repaved o 
e of street with turnouts) at £1,350 per mile 

of street (divided into two tracks for double - 

track construction). . . . 675 0 0 
Special track work of cast steel construction with 

hardened centres... . ͥ . 1,128 0 0 
Obetructions (necessarily very indefinite). . 1,000 0 0 
Feeder duote................... „ коныз e: 800 0 0 
Extras and contingencies ................. ....—.. 3 630 0 0 

£10,493 13 0 


Certain costs, notably those for temporary track, feeder 
ducts, obstructions, special track work, and curves, must 
be largely hypothetical, but the author belleves that for 
average conditions and for this type of construction this 
figure will be reasonably safe, except for the item of 
sub-surface obstructions. This may be small or again 
inordinately large, depending upon local circumstances. 

In closing, the author wishes to emphasise one point: 
the transmission system for a conduit road being wholly 
an insulated one can be calculated for the most economical 
Чгор S ondas which is not the case of an overhead line 
wi return. Considerable saving, either in copper or 
boosters or botb, can so be effected, which should be put 
to the credit of the conduit system in any estimate of the 
cost of such a system. 


DISCUSSION, 


The President (Mr. W. Н. Maw) thought the paper was a most 
interesting one, and on a subject of very great importance. They 
were only just commencing the application on a large scale of 
electric traction in this country, and this paper came at a moat 
de time. They were all very anxious to find out the defects 

the present systems of electric traction, and he hoped, therefore, 
that the paper would have a thorough discussion. 

Mr. J. 8. Rawosth said they were all aware that the London 
County Council were proposing to put down the conduit system 
of tramways in South London, and that, he believed, would be 
the first example of the sort in England. From his youth 
upwards there had been a violent antagonism to tramways in 
England, especially on the part of those who owned or rode in 
carriages, and the tramways in this country had been carried 
forward and brought to their present state of efficiency, or 
inefficiency, principally by the power and ability of companies. 
The main objection was to the rails in the roads. He thought 
they would agree with him that if they decided to put down this 


conduit system or any other system, ib must be one in which the 
surface of exposed iron was less than the width of a horse’s hoof. 
Mr. Connett 


d explained that ib was possible to put down the 
conduit system with a slot of only Zin. He was very glad to hear 
this, for аб Budapest the slot in some places was wide enough for 


a cab to geb in. In Brussels there was one line on which the slob 
measured from ljin. to lgin. in width, but in some places it was 
much wider. 


They were not going to have that sort of thing in 
England, and the aim of all engineers in this work must be to 
reduce the exposed surface of {гоп as much as possible. 


average, he calculated 
removed for less than £8.000 a mile. The underground system 
require у careful consideration and practical 

bdo e 
conduit; and he advised that it would be better to follow what had 


already been done than to try aomethiog new, which might result 
in approximate | 


Delieved 


Zin. wide, and as they had many miles in operation, he thought 
there could be no doubt that a Zin. slob was very practicable. 


question no doubt, but he did no 
expenditure of пуш like £8,000 a mile, as stated. The author 
had not touched at all He 


thought a good deal might be done in that direction if 
could find some way of 
the cars. If a subsidiary contact system could be devised, it 
would be a capital thing for the centre of towns without riek of 
underground obstructions. 
Connetb had done the tramway industry a great service by 
bringing forward this paper. ö 
Mr. M. Holroyd 


conveying the electrical en 
same ix 3 


y 

damp, he thought it better to have the overhead 

was one point nob touched upon in the paper, and that was the 

quen of obstructions under the streets of our Hogias cities. 

qo ое eg 

п out the underground work—the g o 

water Lips eto,—in this country, апа he thought hat the 

difficulties from this source would be very great indeed, and would 

lead to heavy expenditure in laying the conduite. Taking an 
that these obstructions could not be 


ience on the 


experien 
ple who were entrusted with the design of the 


ure, 
Мг. Е. W. Monkhouse had had the advantage of most of 


the systems to which the author had referred. The Buda 

system was the oldest in the world, having been in operation since 
1881, and if he mistook not, the form of plough used there was 
about as cheap an article as could be constructed for that pur- 


it cost 7s. 6d. With regard to the width of the elot, he 


that the New York conduit systems had a slot. only 

With regard to obstructions und und, that was a very serious 
t believe ‘that it would entail an 

upon the surface-contact system. 


venting live contacts being left behi 


He thought, however, that Mr. 


Smith was pleased to find that what he had 
ago—viz , the condult system 


ventured to eo some 12 years 

tor the prin al towns and cities and the overhead wires for the 
suburbs—had now been 
elob was much too wide to be adopted in any of our cities, and tho 
object muet now be to reduce this as much as possible, and to 


recognised. It was true the Budapest 


construct the surface of the conduit in such a way that ib would 
be sufficiently strong and уеб would present no broad surface for 
the horses’ feeb. A method he had adopted in a particular case 
was this : The surface of the conduit consisted of channelled steel, 


ery to 
paper, giving numerous little details which mig 
those engineers who had charge of the design and construction of 
tramway conduite, 

Mr. E Kilburn Soott thought there was something to be said 
in favour of the side-slot over the oentre-slob system. Up to the 
present the side slots had always been laid along the two interior 
rails, and that had made it necessary to have two ploughs. Bub 
there was no occasion for this. The side slots could well be laid 
down the same side of each track, and one of the two ploughs 
could thus be done away with. The side slot would not be 
more expensive. This system had been put down in Berlin, the 
width of the slot being I Rin. Mr. Connetb mentioned in his 
paper that owing to the various junobions of the lines, the slot 
must be zin. wider at these places. If the slot were jin. in width, 
that would bring it up to ljin. ab the junctious, The author gave 
a description in his paper of a means of raising the plough verti- 
эрЁ his was nob necessary. He thought the plough could be 
made to go to the side of the conduit, and so be clear of the con- 
ductor. It was in these little points of construction that Mr. 
Connett had done a very great service to electrical engineers in 
bring them to their notice. | 

Mr. W. R. Cooper asked for information as to the cost of main- 
tenance wioh the conduit system per car mile. The author had 
only given the capital cost. 

Mr, James N. Shoolbred hoped it would now be recognised by 
corporations that ib was possible бо combine the two systems of 
electrical traction. The paper pointed out in a simple and clear 
manner that the change from the trolley to the conduit system 
could be made with comparative ease, With ds ap to the extra 
cost of the conduit system, he thought that ought nob to be taken 
into consideration in determining which was the better system to 
adopt. At the present time several oorporations—notebly Liver- 
pool— were trying this system of overhead trolley wires right into 
tbe middle of their towns, and in consequence there was an outcry 
on all hands against streets had 


th in which the princi 
deen defaced, With reger to details, ib bad been pointed out 
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that Brussels had the ad vantage over other cities in that bhe change 
could be effected without stopping the car. That might seem a 
matter of considerable importance, but ib was not nearly as 
important as it ap to be at first glance, especially when 
it was considered that the point at which the change would take 
lace would naturally be an ordinary stopping place for passengers. 
ith regard to Manchester, he thought it would be a great pity if 

а mistake occurred, such as was uade аб Liverpool, in causing the 
very 5 to he defaced by the overhead trolley wires. 


Mr, E. Carter said there was one point which was nob 
touched upon in the paper—vis., the fact that the conduit system 
nob only away with the alleged unsightliness of the trolley 


of the gas and water 
us elec. 
cte, and the 


in 
necessary in order to prevent electrol 
ral ot this 


the first thing to settle was the height 

bars. In one illustration given by the 
were only 2in. allowed between the surface 
and the top ef the insulator. Another instance 
y the author, in which the insulator was fixed on to the 
ht down the top of the conductor bar so low that 
of the conduit was very great indeed. Ib was quite 
to design other forms of insulators differently fixed in 
e depth might not be so great. It remained to be seen 
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ird and 
water was really necessary. In London there was a conduit line 
at Brixton for cable system, and ab its lowest point the cable 
was in. from the bottom. There was no difficulty in working 


working of the sid street traffic, 

Mr. Alfred Baker asked the author his opinion with regard to 
the design of the yokes. In America the conduit was on the 
centre-slot construction, the slot itself being about jin. in width, 
and the yokes were designed not only to form a tubo, but also to 
carry the running rails. He should like to know whether the 
author would advocate the use of such a yoke in this country if 
the centre slob were adopted. 

Mr. Cennett, replying on the whole discussion, dealt firet with 
the width of the slot. The question depended entirel npon 
whether the side or the centre slob were adopted. All side slots 
were wider than the centre slote. In Paris, 
struction, the slot was about 1jin. wide, but with the centre slot 
the width could have been reduced to zin. Iu New York the 
width of the slot was fin., and the same аб Washington. About the 
width of the conduit surface a special construction could reduce that 
very readily. He himself believed in giving a fairly width, 
an кың де the road operating at all times. In Paris, for instance, 
the authorities objected to another band of iron in the street, 
and for that reason ib was n to devise the side slot. He 
personally thought the centre constraction was the better and 
more simple, but the side slot was all right, although he must 
admit ib was much harder to uphold the insulation of the plough 
with the side slot. In Paris they had had more or less trouble 
through the ploughs breaking down. After a snowstorm the dirt 
and water got into the conduit, and considerable damage was done 
in consequence. They had taken precautions now to take the 
ploughs out of the conduite every night and dry them before 
replacing them, and since then they had had no trouble at all. In 
his opinion the ото slots on the two interior rails made the best 
constru 


of the operation of the conduit system, he would give п 2 а ун 
nes in Brussels. 


believed 
10 was necessary to have Sin., 910. or 10in. He might say that the 
case was one entirely different from & cable road. It was bebber 
to have & Rood depth of conduit rather than have it too shallow, 
which might reeult in a partial failure. As regarded the yoke, 
when he was in America, in the earlier constructions they never 
thought to make any yoke which did not carry both slot and 
тары rail, but one had only to go to the Continent to see that 
this was «кошы, unnecessary. The iron which was taken to 
the а, ` Le entirely thrown away. For himself, he 
never again. 
А vote of thanks was soqorded the author, 


- 


side con- | 


ELECTRICAL WORK AT THE FBONT. 


Earl Roberts in his dispatch to the Secretary of State 
for War, dated April 2, gives a general résumé of the good 
work done by the various departments of the army in 


South Afriea, and of the difficulties which had to be 
overcome. Special attention is paid in the dispatch to 


the great asume d of maintaining а continuous service 
of supplies over the large areas involved. Great credit 
is given to the various officers engaged both in repairing 
and maintaining the railway lines, and in organising the 
disembarkation and forwarding of the stores. The 

given of the quantities of material which had to be 
handled day by day are most interesting, coupled with 
the fact that these supplies were practically always to 
hand when wanted. It is, however, with the telegraphs 
and signalling that our readers are more closely concerned, 
and we give the following extracts from the report to show 
Earl Roberts’s appreciation of the work done by these 
branches of the service: 

" Army Telegraphs.—The duties performed by the army 
telegraphs under Lieut.-Colonel R. Hippisley, RE, 
throughout the war have my entire approbation. No 
portion of the army has had more work or r 
responsibility than this branch. With a per of 25 
Officers and 1,221 operators, linesmen, ete. (of whom 
4 officers and 153 non-commissioned officers and men have 
died or been invalided), nearly 24 millions of messages 
have been dealt with during the past 15 months, some of 
containing as many аа 4,000 words. The telegraph systems 
taken over, repaired, and maintained exceed 5,500 miles in 
length, with. over 9,000 miles of wire. In addition, 
959 miles of air line have been erected and 1,148 miles of 
cable laid. Great credit is also due for the quick way 
repairs to the lines, so frequently interru by the 
Boers, have been carried out. This is most dangerous 
service, as there is always а chanoe that the enemy may 
be lying In wait near the break, but there has been 
throughout the most unhesita 
formance. The young officers 
have also often had pe 


to be too small, and the absence of signallers with the 
Militia and Royal Artillery has necessitated men being 
attached from other branches from which they could ill be 
spared. The electric searchlight used for signalling pur- 
poses in connection with the relief operations of Ladysmith 
and Kimberley was of great service, and was provided by 
the naval authorities.” 


Later on in the report, after describing the rearrangements 
which had to be made in the field transport, Karl Roberts 
saya: '' An account of the transport in South Africa would 
be incomplete without a reference to the steam traction 
engines and trucks, which were sent out in charge of 
Lieutenant-Colonel Templer, 7th Battalion King’s Royal 
Rifle Corps. These were first landed in Natal, and after- 
wards transhipped to Cape Town, where some were 
employed for carrying stores from the docks, the remainder 
being utilised at Kimberley, Bloemfontein, Johannesburg, 
and Pretoria. At these centres, where coal and water were 
readily obtainable, the engines proved a valuable adjunct to 
animal draught, but owing to the absence of fuel they could 
not be used on the line of march, or to haul supplies to 
bodies of troops encamped more than 20 miles from a coal 
depot. From a military point-of view, the defect of steam 
traction lies not only in the impossibility of working it 
unless coal and water are available at each halting place, 
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but in the $ of the fuel and water which each engine 
has to drag along, thus expending much of its tractive 
force. This defect would be greatly lessened if an efficient 
oll motor could be substituted for the steam motor, as in 
that case no water would be wanted, while the coal would 
: гер Me Ьу а more portable and concentrated description 
of fuel." 


BIBKENHEAD TRAMWAYS PLANT. 


The eee eee represents two of Messrs. 
Ernest Scott and Mountain’s enclosed high-speed steam 
engines and dynamos which they have supplied in connec- 
tion with the electric tramways for Birkenhead. These 
have been erected at the sub-station which the Corporation 
have recently erected in New Chester-road, adjoining the 
destructor buildings, and are to supply the electric current 
for the tramways for the southern portion of the borough. 
The plant consists of two of Messrs. Scott and Mountain's 
enclosed compound central-valve, self-lubricating high-speed 
steam-engines, each having cylinders of the following dimen- 
sions: diameter of high-pressure cylinder, 11}in. ; diameter 
of low-pressure eylinder, 20in.; stroke, 10in., at a speed 
of 360 revolutions per minute and a steam pressure of 
1401. The engines can each develop 240 i.h.p. when con- 
densing with a vacuum of 24in. The engines are each 
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Tuesday last, M. Darboux, the ent secretary of the 
Paris Academy of Sciences, pending: Delegates attended 
from some 16 scientific bodies in Europe, the following 
being the list of cities represented: Amsterdam, Berlin, 
Brussels, Budapest, Christiania, Góttingen, Leipzig, London, 
London, Munich, Paris (Académie des Inscriptions et Belles 
Lettres, Académie des Sciences, and the Académie 
des Sciences Morales et Politiques), St. Petersburg, Rome, 
Stockholm, Vienna. London was ably represented by 
Prof. H. E. Armstrong, Prof. A. R. Forsyth, Sir Michael 
Foster, K.C.B., Sir Archibald Geikie, Prof. E. Ray Lankester, 
Sir Norman Lockyer, K.C.B, Prof. A. W. Rücker, Prof. 
A. Schuster. 

M. DARBOUX opened the sitting with an admirable 
speecb, explaining the object of the work of the Inter- 
national Association, which has been in existence for 14 or 
15 months. He attributed the original idea of association 
for scientific research to Lord Bacon, recalling the curious 
conception of the College of the Six Days’ Work or the 
House of Solomon, which, however, was never realised. 
To-day, such was the range of scientific activity, no such 
scheme could ever be realised, and only the common agree- 
ment and reciprocal support of the nations could suffice 
even to undertake the solution of the problems which 
were now imposed in all their [multiplicity on the atten- 
tion of the world. Such agreement had been secured 
for а certain number of special questions, such as the 


——À nan 


Fie. 1.—View of the Birkenhead Tramway Generators. 


fitted with a governor of the throttling type fitted with 
by pass the steam to enter the low-pressure 
n der direct in the event of a sudden overload being 
thrown on the engine. Steam separators, with connecting 
pipes and cocks, are also fitted, as well as indicator gear 
and the usual accessories. The engine is fitted upon a 
combination bed-plate of cast iron, which is arranged to 
take the generators. 

The generators are of Messrs, Scott and Mountain’s 
four-pole type with slotted drum armatures, each giving 
an output of 275 amperes at 550 volta. These dynamos, 
when running as shunt machines with all adjusting resist- 
ance of the magnets cut out, will be capable of giving an 
output E M.F. of 600 volts at the normal speed. Each 
dynamo is complete with two shunt-breaking switches and 
resistances, two shunt-regulating switches and resistances, 
two series diverting switches for adjusting the strength of 
the compounding coils on the machines. The same firm 
have also just completed four similar sets for the Darlington 
Corporation of 400 h.p., three sets for Worksop Corpora- 
tion, three seta for Worthing Corporation, and three sets 
for the Hill-of-Howth electric railway in Ireland. 


— —— 


LEARNED SOCIETIES' CONGRESS. 


The first sitting of the congress of the International 
Association of Learned Societies was held in Paris on 


International Bureau of Weighte and Measures, the Inter- 
national Geodetic Association, the Association for the Map 
of the Heavens, and notably the international catalogue of 
scientific literature due entirely to the initiative of the 
Royal Society The task that they had undertaken might 
appear difficult, but it had become absolutely necessary, 
and the spirit actuating them ought to give them the 
assurance that they should succeed by their united efforta 
in overcoming difficulties, The association! would 
render to civilisation and science a service of which 
it was impossible to exaggerate the importance. Thanks 
to it the man of science devoting his life to the 
most delicate or the most abstract researches would 
cease to feel himself isolated, while still preserving 
that independence which was the greatest good and the 
primary need for the investigator. By uniting in the 
different academies all those who were studying the same 
subjects, by giving them, if they wished it, the opportunity 
of joining in a common work, by drawing the attention of 
the Governments to all the schemes the speedy realisation 
of which was necessary or desirable, by indicating to them 
also the means of executing these schemes in the most 
favourable conditions and with the greatest possible 
saving, and by proposing and preparing through the 
common understanding of savants in the domain of theory 
the agreements of peoples on the basis of practice and 
facts, their association was destined to become rapidly one 
of the most powerful instrumenta of concord and of 


progress, 
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The chairman having concluded his remarks by declaring 
the first general assembly of the association open, the 
burean was chosen aa follows: Hon. presidents, Dr. 
Mommeen, M. de Goeje, Sir Michael Foster, M. Berthelot, 
and M. Gaston Boissier; acting president, M. Darboux ; 
vice-president, Dr. Diels; secretaries, MM. Gomperz and 
Moissan. 

Among the items on the list of works for examination 
was a scheme relative to the mutual loan of manuscripta, 
and a committee, constituted as follows, was appointed to 
consider the question: M. Léopold Delisle, Dr. Mommsen, 
Prof. E. Ray Lankester, M. E. Perrier, M. de Goeje, and 
Herr Krumbacher. Another committee, composed of Dr. 
Diels, M. Darboux, M. Picot, M. Gréard, M. Lindemann, 
and Dr. Mommsen, was appointed to examine the idea of 
the publication of a complete edition of Leibnitz." 

Later on, Count de Franqueville, the president of the 
Institute, gave а reception at his residence, the Cbáteau 
de la Ninette. Daring the course of the evening the 
orchestra performed Balfe’s overture to the “ Bohemian 
Girl," in the honour of the Royal Soclety of London. 


ACCUMULATOR TRIALS. 


The testing of accumulators is not such a simple matter 
as it seems to those unaccustomed to the work, and the 
value of the results arrived at depend rather largely on 
the procedure adopted in carrying out the tests. Amongst 
other things, it is highly essential that a large number of 
charges and discharges should be made in order to arrive 
at reliable results, We give below an article which 
appears in the March number of the Automotor Journal, 
with a view of illustrating the way accumulator trials 
should not be made. We have not reproduced the voltage 
curves which are given in the original article, because the 
diagrams are not sufficiently clear to be of value, The 
article reads as follows : 


In October last, in connection with the Rosenthal-Joel 
electric car, we gave a fully-illustrated description of the 
** National” (then called the Rosenthal) accumulator. We 
were then only able to give the makers’ figures with regard to 
weights and capacities, and as the results claimed by them 
appeared to us to be very high, we expressed a hope to be ina 
position to verify the figures given at no very distant date ; but 
we pointed out that it was difficult, even after seeing the grids 
and the plates, to credit such a satisfactory combination of 
durability and capacity. 

Since then Mr. Joel has been good enough to send us one of 
the 32 cells which formed the battery upon the vehicle which 
ran three times to Brighton, and which took part in the trials 
at Ohiselhurst last November. We are assured that this par- 
ticular cell has been in use upon the car throughout these runs, 
and that the vehicle has made about 500 miles in all with its 
assistance. We are also assured that no renewals of any kind 
have been made to it during that period. 

Upon receiving the cell we examined it thoroughly, and it 
appeared to be in excellent condition. The results which have 

ce been obtained fully confirm this point, and, as will be 
seen, this cell comes up to the claims originally made by Mr. 
Joel. It is with great pleasure, therefore, that we publish 
herewith a full account of our tests, and we frankly admit that, 
if all the Rosenthal cells are as good as the one sent to us, we 
do not know of a better lead-lead accumulator as regards 
capacity x weight x durability. 
e cell consiste of five positive and six negative plates, each 
of which is 63in. high by 34in. wide by 3/l6in. thick, and the 
weight complete with acid is 2531. The normal capacity is 
given at 140 ampere-hours, and the rate of charge and discharge 
at 20 amperes. The maximum safe charge and discharge rate 
is put at 40 amperes, and the capacity at this high rate is said 
to be lower. 

The testa carrled out by us were as follows : When received 
(Feb. 7) 16 was charged (although sent out fully charged) at 
20 amperes for 24 hours = 50 ampere-hours, and the acid then 
had a specific gravity of 1:290. | 

It was then discharged at 20 amperes until the acid stood at 
1:160, and the voltage had fallen from 2:08 to 1:86. "This 
discharge lasted 63 hours, giving a capacity of 135 ampere-hours. 
Although not fully discharged the watt-hour capacity was 270, 
or over 114 per pound of cell. 


The following morning (8th) the acid showed еше gravity | 
or 


1°150, and the cell was recharged at 20 amperes six hours, 
When the acid read 1:270. On Feb. 9 a further charge of three 


hours at 20 amperes brought the acid from 1:275 to 1:280, and 
the cell was allowed to rest over Sunday. On Monday (11th) a 
further charge of two hours at 20 amperes brought the acid up 
to 1:285, when a discharge was taken at a rate of 20 amperes. 

This discharge gave а capacity of 140 ampere-hours between 
2:1 and 1:82 volts, and 150 ampere-hours to 1:54 volts. At the 
lower figure we get 279 watt-hours, or nearly 113 per pound, 
and, taking the full discharge, we get about 206 watt-hours, or 
nearly 124 per pound. The acid at the end of this discharge 
was 1:130. 

On the 12th a charge of 160 ampere-hours, and on the 13th 
of 40 (at the 20-ampere rate), were given, and as the acid then 
stood at 1:285, 16 was brought up to 1:540 by the addition of 
1:400 acid. ) 

A discharge was then taken at 20 amperes, and between 2:15 
and 1:82 volts 150 ampere-hours were given, which equals 
504 watt-hours, or 12:8 per pound. The acid then showed 
1:195, and the following morning (14th) was 1:185, when a 
fresh charge of 190 ampere-hours at 20 amperes was given. 

On the 15th a short ch of half an hour at 20 am 
brought the acid to 1:520, and the fourth (20 amperes) discharge 
was taken, This time the capacity was 145 ampere-hours from 
2:16 volts to 1 8 volts, another five ampere-hours of discharge 
reducing the E.M.F. to 1:5, and the acid to 1:190. The 
capacity to 1:8 volts works out at 287 watt-hours, or 12 per 
pound. The cell remained in this condition until the 18th, 
when the acid stood at 1:175. It was then recharged 
at 20 amperes for 94 hours (190 ampere-hours) and on 
the following day for 24 hours (50 ampere-hours) when 
the acid reached 1:520. A discharge at 30 am 
was taken immediately after this, and 1424 ampere-hours 
brought the voltage down from 2'1 to 1:82, and to 1°53 at the 
end of the next 15 minutes. The acid fell to 1:185. Taking 
the useful capacity as being 145 ampere-hours to 1:8 volts, we 
get about 200 watt-hours (nearly 124 per pound). 

Recharging 190 ampefe-hours (at 20) on the 20th, and 
50 ampere-hours (at 20) on the 21st, brought the specific gravity 
of the acid from 1:180 to 1:520. A discharge at 30 amperes on 
the 21st gave 1424 ampere-hours from 2°12 volts to 1:8 volts, 
1454 ampere-hours to 1:7 volts, and 150 ampere-hours to 
1:57 volts. The result of the test is very similar to the previous 
discharge. Оп the 22nd a charge of 30 amperes for one hour, 
on the 25th of 20 amperes for seven hours, and on the 26th of 
20 amperes for three hours (total 250) were given, and the acid 
then stood at 1:515. 

The cell was again discharged at 50 amperes, and this time it 
gave 165 ampere-hours between 2:15 volts and 1:8 volts, or 
1724 ampere-hours to 1:6 volts. The former gives 530 watt- 
hours, or 15:89 per pound, and the latter 341 watt-hours, or 
14°35 per pound. The acid fell to 1:180. 

On the following day (27th) four hours' charge at 25 amperes 
and 113 ampere-hours at 50 amperes were put in, bringing the 
acid up to 1:305, and on the 28th a further charge of 55 ampere- 
hours (at 20) was given. The acid at the end of this excep- 
tionally long charge (268 ampere-hours) stood at 1°310. A 
further discharge at 30 amperes was then taken. The capacity 
was 165 ampere-hours to 1:82 volts (from 2:12 volta), 172 ampere- 
hours to 1°74 volts, and 180 ampere-hours to 1°66 volts (acid 
1:160) The respective watt-hours are 550, 542, and 356, and 
the capacities per pound are 13:89, 14:4, and 15 watt-hours. 
On March 1 charging was carried on at 40 amperes for three 
hours (acid 1:290), and the following day at 40 amperes for 
24 hours (acid 1:505). A discharge at 40 amperes was then 
taken, 140 ampere-hours being obtained with a drop of voltage 
from 2:14 to 1:8, and 150 ampere-hours to 1°67 volts (acid 1°190). 
We here get a capacity of 296 watt-hours, or 124 per pound. 

Recharging one hour at 30 amperes on the same day, four 
hours at 40 amperes on the following day, and 24 hours at 
40 amperes on the 6th, the acid rose to 1:510. А discharge at 
40 amperes was then taken, with results similar to but slightly 
less than those of the previous discharge; 140 ampere-hours 
reduced the voltage from 2:12 to 1:78, and it further fell to 
1:56 at 150 ampere-hours (acid 1:190). 

At the conclusion of this discharge the cell was given a 
one-hour charge at 20 amperes, and on the following day it 
was given a further charge of six hours at the same rate and 
three hours at 50 amperes (total, 250 ampere-hours). The acid 
then stood at 1:505, and the cell was left on open circuit from 
March 7 to 11, when (acid 1:290) a discharge at 20 amperes (no 
charge having been given to it since the 7th) gave 100 ampere- 
hours between 2:06 volts and 1°71 volts. 

The above tests, therefore, give the results of four discharges 
at 20 amperes, of four at 30 amperes, and of two at 40 amperes. 
The last test—that of 20 amperes after a rest of 88 hours in a 
fully-charged condition—being made with the object of ascer- 
taining the loss on open circuit; and, as will be seen, this 
resulted in a somewhat unsatisfactory discharge. 


The firet thing which strikes one in looking through the 


above account of experiments carried out by the staff of the 
Automotor Journal, is that a special attempt was made to 
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obtain a large discharge in ampere-hours from a given cell. 
In order to do this, 16 will be seen that the cell was always 
charged up more than once. In certain instances the 
charge was put in on three separate occasions, and 
we gather that in every case except the last 
the discharge was taken immediately after the last 
charge had been given to the cella, Again, in 
working out the capacities of the cells in watt-hours 
from the discharge in ampere-hours, it is curious to note 
that the experimenters have assumed, in practically 
every case, that the average voltage during the discharge 
was two volta, in spite of the fact that the discharge was 
carried down to about 18 volts. In fact, in certain 
instances the factor by which the ampere-hours was 
multiplied is slightly higher than 2. Although the 
curves given do show the first portion of the discharge 
being taken out at more than two volts we think 
that from experience elsewhere these higher values 
are erroneous, and that the voltmeter may have been 
at fault. If with the high discharge rates employed 
an average of 19 volte was got, it would be even then 
considerably higher than one would expect. The most 
essential feature, however, in connection with the report 
which calls for adverse comment is that although great 
stress is laid on the high number of watt-hours obtained 
from an accumulator of small weight, there is no remark 
made as to the efficiency of the cell or that the officienc 
is reduced in consequence of the high discharge. We 
have taken out the efficlenoy figures in each cate, and 
find that most discordant results are obtained, which 
bears out our remarks as to the need of lengthy 
experiments before any real conclusions as to the 
са ty and durability of an accumulator can be arrived 
at. e cannot, from the figures in the report, get 
at the actual energy efficiency, but have to restrict our 
remarks to the ampere-hour ашк which is, of course, 
very much higher than the energy efficlency. In the three 
discharges at 20 вирее the efficiency as the ratio of 
ampere-hours in the discharge to ampere-hours in the charge 
comes out at 65:5, 78, and 72 B per cent. respectively. 
When the discharge was increased to 30 amperes, the 
efficiency in the four cases was 59, 60, 72, and 60 per cent. 
Again, with the 40-ampere discharge, the efficiency was 
64 рег cent. In the first experiment and only 48 per cent. 
in the last. Even with the best of the figures so obtained 
it is clear that оп the energy basis the efficiency of the 
accumulator would fall below 50 per cent. for the 20-ampere 
discharge rates, and to ап abnormally low figure with the 
higher discharge rates. 

It seems to us that the one reason for the low efficiency 
of the cell is the method of charging, which is not that 
which would be adopted in actual practice. It is the more 
to be regretted that the efficlency question was not taken 
up in the report, because we believe that the cell might be 
made to glve good results 1f treated in the ordinary way. 
As it is now, the claim in watt-hours per pounds is high 
for two reasons, the first being that the efficiency was 
sacrificed in order to obtain these high figures, and 
the second reason being an error in converting ampere- 
hours into watt-hours. It is interesting to compare 
the results obtained with those which were arrived 
at in Paris last year on the extensive trials carried 
out by the Automobile Club of France on а great 
variety of accumulators. At these trials tho best cell was 
of English make, and it stood 135 charges and discharges 
in the course of the test with an energy efficiency of just 
70 per cent. The number of watt-hours per pound of cell, 
however, was 5:25. Another battery which did good work 
at these tests, having 100 charges and discharges, gave 
6:8 watt-hours per pound of plate, and had an overall 
energy efficiency of 66 per cent. The efficiencies were 
worked out in this case for the whole period of trial, but 
the cells for individnal weeks gave considerably higher 
results, which went up even to 77 per cent. Our conclusion 
on the matter is that the figures arrived at by our contem- 
porary are unreliable in view of the methods employed in 
testing, and that the unduly high capacity found per given 
weight was accompanied by an exceedingly low efficlency, 
which would very greatly increase the cost of working an 
automobile equipped with these accumulators. 
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CATALOGUES RECEIVED. 


The Brush Electrical Engineering Company have forwarded 
to us a new catalogue they have just issued, dealing entirely 
with electric traction plant. Our attention is called to the fact 
that the company make complete equipments for electric traction, 
including engines, dynamos, alternators, motors, controllers, 
trucks, and car bodies. The works at Loughborough have 
been specially altered in recent years to enable tramcar motors 
and cars to be manufaetured in quantity. In the catalogue 
before us some valuable information is given of the perform- 
ance of the traction motors manufactured by the firm. In 
every case the rating is on the basis of the sa a for an hour 
with a maximum temperature rise of 115deg. The range of 
motors commences with a 17-h.p. size, and goes up to a motor 
of 50 h.p., for which, however, a Aft. 8jin. gauge is required. 
The ourves given of the performance of these motors will be 
found of use when making a selection for any particular line. 
We notice, among other things, that the company have adopted 
& maximum traction track for their large bogie cars, and 
that this type is being supplied by them to the Manchester 
Corporation. 

e have received from the Electrical Company, of 122-124, 
Charing Cross-road, their new reference list of dynamos and 
motors, which give particulars of the various installations to 
which they have supplied machines in the United Kingdom. 
The total output of these dynamos and motors aggregates over 
12,000 h.p. The same firm have also issued a list of their 
quick-break knife switches of voltages up to 550 volts. 

We have received a new and revised edition of Messrs. 
W. B. Haigh’s catalogue of wood-working machinery. Among. 
the changes introduced into this edition we particularly notice 
the inclusion of machines complete with electric motor, and 
in anticipation of the growth of this branch of the business, 
the firm have recently installed new machine tools for the 
manufacture of their own dynamos, motors, and electrical 
accessories, 

—— n nam 


FORTHCOMING EVENTS. 


FRIDAY, APRIL 19. 
Institution of Mechanical Enagineors.—Ab 8 
meeting. Mr. Wm. H. Maw will deliver 
address, 
Royal Institution.—At 9 p.m., Prof. J. J. Thomson on The 
Existence of Bodies Smaller than Atoms.” 


BATURDAY, APRIL 20. 

South-Western Polytechnic. Аб 7.30 p.m., annual conversasione 

and prize-giving by Sir William Preece, K.C.B., F. R. S. 
MONDAY, APRIL 22. 

Seciety of Arts.—At 8 p.m., Cantor lecture, ‘ Alloys," by Sir 

William Chandler Roberts-Austen, K. O. B., F. R. S. 
TUESDAY, APRIL 23. 

Institution of Electrical Eogineers (Manchester Section).-—~Ad 
7.30 p.m., annual general meeting. 

Institution of Civil Engineers.—At 8 p.m., ordinary meeting. 
Paper on '' Modern Practice in the Manufacture and Distribu- 
tion of Сав ” by Mr. Harry E. Jones. 

WEDNESDAY, APRIL 24, 
of Arts.—At 8 p.m., ordinary meeting. Paper on 
'"Patent Law Reform,” by Mr. Alexander Siemens. The 
Right Hon. the Lord Chief Justice will preside. 

Institutien of Civil Engineers.—At 3 p.m., studente visit to 
the shipbuilding department of the Thames Ironworks, Ship- 
building, and Engineering Company, Limited. 

Institution of Electrical Engineers (Studente’ Section).— 
At 7.30 p.m., ordinary meeting. Paper on Distribution of 
Energy in Coal Mines,” by Mr. К. E. Pring. 

THURSDAY, APRIL 25. 

Institution of Civil Engineers.—At 8 p.m., special meeting. 
The ninth ''James Forrest” lecture, by Prof. Fran 
Clowes, D.Sc., on Chemistry in its Relations to Engi- 
neering.” 

Institution of Junior Engineers.—'' Works Management," by 
Mr. А. H. Barker (lecture VI.). 

FRIDAY, APRIL 20. 

Society of Arts.—At 8 p.m., Howard Lecture. Paper: Poly · 
phase Electric Working,” by Mr. Alfred C. Eborall. 

Physical Society.—Ab 5 p.m., ordinary meeting. Papers: On 
the Thermodynamical Correction of- the Gas Thermometer,” 
by Prof. Callendar, Е.Б 8. ; '' Oa the Production of a Bright. 
Line Spectrum by Anomalous Disperiion and its application 
to the Flash-Spectrum," by Prof. W. R. Wood. 

Royal Institution. —At 9 p.m., Dr. Hans Gadow on *'* Colour in 
the Amphibia.” 

SATURDAY, APRIL 27. 

Institution of Electrical Eagineers—Sbudents’ visit to the 

works of Messrs. Easton, Anderson, and Goolden, Erith. 


pus ordinary 
is presidential 
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UNSATISFACTORY EDUCATIONAL SYSTEM. 


Prof. Perry has issued his presidential address, 
with various other articles and letters, in the form 
of a pamphlet. The whole gives some food for 
thought and is lively reading, for the author is 
nothing if not vivacious. He has genius, ability, 
and natural aptitude for teaching. Some points he 
exaggerates, some need interpretation, but generally 
his arguments carry conviction. We are going to 
ask him in another address, article, or letter 
to define the sphere of technical education. 
Let us suggest the problem: How far does 
proper systematic education lead to invention or 
the perfection of the crude invention? It seems 
to us that its sphere more directly concerns the 
latter than the former. Examine into a few of the 
great departures of the past. Watt, who practically 
gave us the modern steam-engine, can hardly be 
said to have been the product of scholasticism. 
Stephenson, who evolved the germ of the modern 
locomotive, was a self-taught man. “ Brindley, the 
neglected son of a dissipated father,” hardly able to 
write his own name, carried out works to surpass 
which would tax the abilities and experience of many 
of the great engineers of the present day. Harrison, 
& poor carpenter, gave us the chronometer, while 
Arkwright gave up his trade of collecting hair for 
barbers in order to devote his attention to the intro- 
duction and perfection of Wyatt's idea of spinning 
by machinery. Arkwright was steeped in poverty, 


unable to spell or write correctly, once mistaken for 


a vagabond; yet he triumphed, and gave Britain 
& new character in the commercial world." Dr. 
Cartwright, knowing nothing of mechanics, and had 
never seen a loom previous to msking his own, 
evolved the power loom. A blind man constructed 
many of our best roads. Coming to recent years, 
and more directly to electrical engineering matters, 
we fancy that neither Edison, Gramme, nor Swan 
had scientific training in the modern acceptation of 
the term. Bell was probably more a philologist 
than a physicist. Nature endowed these men 
and others that might easily be named with 
inventive powers, while education endowed other 
men equally well known with the acumen to 
investigate, the power and ability to suggest and 
execute the alterations required to bring about 
greater perfection in the apparatus originally 
devised. We may be altogether wrong, but appeal 
to history seems in our favour, that scholastic train- 
ing rather retards and trammels the inventive 
faculty, while it increases even when it does not 
create the power of perfecting what is obtained in a 
crude state. We are fain to admit the chemist 
to be in a somewhat different category to other 
workers. Here the laboratory reigns almost 
supreme; analysis and synthesis are the tools of 
the expert, and to the expert we look for progress. 
Our purpose in making these remarks needs 
explanation. We object to this continued iteration 
of Shakspere’s view, that this country must be 
followers rather than initiators, when he says : 


** Proud Italy, 
Whose manners still our tardy apish nation 
Limps after in base imitation. 


For many long years we have initiated improve- 
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ments, and there is no indication that we are yet 
played out. Our cousins in America—men of our 
own race and blood—are quite as capable as our- 
selves in initiating, and it would be a strange 
spectacle if one brother arrogated to himself the 
power to start without remembering that his 
brother with the same training as himself 
possessed similar advantages, and was quite 
capable of making a start also. Why deny 
equality to the brains of America? So doing 
seems childish. We simply deny superiority either 
of intellect or energy. Here is the whole case in a 
nutshell. Prof. Perry says, Much of the evil we 
suffer from " (we do not agree that the evil exists) 
‘is due to our average young men being pitchforked 
into works where they get no instruction as soon 
as they leave school.“ Where they get no instruc- 
tion "—well, let the proper instruction go оп 
contemporaneously with the practical work. The 
words of a writer in the fifties are as true to-day 
as they were then, and we fear the fact portrayed 
by them has as much to do with our present position 
as anything. The writer says: It is a singular 
and a mournful fact that every one of the great 
improvements to which Britain owes her present 
prosperity has fought its way in the world against 
clamour, knavery, and contempt.” 


CORRESPONDENCE. 


"Опе man's word is no man's word, 
Justice needs that both be heard." 


POLYPHASE SUB. STATION MACHINERY, 


SrR,—Referring to the account published in your issue 
of the 18th inst. of the discussion which took place at the 
Institution recently, after the reading of the above paper, 
I would ask you to allow me to add a few remarks in this 
column, as your reporter has somewhat altered the sense 
of my repy- 

I opened my reply by stating that it was a matter of 
regret that one of the most important points connected 
with the design of large polyphase piants of the character 
in question had been barely referred to by the speakers. 
I referred, of course, to the question of the design and 
arrangement of the power station generating unite, which 
is a question discussed at some length in the text of the 
paper It is (as I stated) one of the most difficult questions 
tho designers of such plants have to solve, particularly 
when the generating units are of very large size running at 
slow speeds. Considering that the successful running of 
all synchronous sub-station machinery depends to a very 
large extent upon the suitability of the power station 
plant, it certainly does seem a pity that the paper was 
not oriticised on this point by those present directly 
interested in the subject; judging by the large corre- 
spondence I have had on the matter since the paper was 
read, it would appear that a very profitable public 
discussion on this particular and very important point 
might have taken place, if those with a practical knowledge 
of the subject had not been so reluctant to give the 
meeting the benefit of their views. 

Now, with regard to the dam et coils, my point is that 
they are of relatively little use if placed round, or through, 
the pole-shoes; the copper is wanted principally along the 
pole-horns (parallel to the shaft) —that ie, between the poles. 
I am quite convinced of this from personal observation, 
and I think that the explanation given in the paper 
regarding the distortion of the field flax of a rotary converter 
when hunting is sufficient to account for it. Since the 
paper was read, I see that Mr. Short, at Manchester (who 

а 
ame 


large American practice to go upon), has stated the 
thing, while my statement is further confirmed by 


the Central London гобагіев (presumably designed under 
the eyes of Mr. Parshall or Mr. Steinmetz), in which the 
pole-shoes are bridged by copper plates, as described. I 
do not say that piercing the pole-shoes for the insertion of 
copper bars is useless, but I certainly think that for solid 
pole-pieces it is quite unnecessary, while for laminated 
pole-pleces it is a needless expense. 

The use of choking coils in the feeder circuits is to get 
rid of or minimise the pulsations in the pressure due to 
the synchronous machinery fed from them, and it certainly 
pays to use them when lighting has to be done directly 
from the same feeders. Then with regard to the relative 


‘merits of distribution with direet current from the sub- 


stations and direct distribution with three-pbase currents, 
what I stated was shortly as follows: that the conversion 
of the polyphase current into direct current is rendered 
necessary simply because polyphase electric tramways are 
entirely out of the question at the present time. On the 
one hand, direct-current equipments are standardised in 
every detail, ard give excellent results from all points of 
view; on tho other hand, the polyphase traction motor 
is greatly inferior for the purpose (with regard to speed 
control, starting performanco, mechanical design, etc.), the 
hoavy wattless currents throughout the system are very 
objectionable and wasteful, two overhead conductors are 
necessary (this objection disappears with conduit systems), 
and the balancing of a large system is very difficult. It is 
for this reason we need sub-stations and convertin 
machinery, and we shall continue to need them unt 
conduit systems are more usua), and until the performance 
of the poly pháss traction motor can equal or excel that of 
the direct-current motor In the above respects. 

For а combination of lighting and industrial power 
work, the case is quite different ; for such purposes there 
can be no doubt that transforming sub-stations are an 
unnecessary expense; І should be the last one to recom- 
mend their use for such work, The balancing troubles we 
hear so much about in connection with three-phase systems 
of this kind are really non-existent with well-desigaed 
systems; they exist only in the imaginations of those who 
have no practical acquaintance with the subject, and in 
those installations that have not been properly arranged. 
Naturally, success with any three-phase system cannot be 
attained if the generators have a large drop on inductive 
loads, or if the feeders and distributing mains are not 
properly arranged, or if three single transformers are used 
instead of properly-constructed three-phase transformers. 
These latter help automatically to balanco the system, as 
pointed out in the paper—it is only after about 100 kw. 
that they become somewhat heavy and expensive in com- 
parison, but there is seldom any gain in using individnal 
units larger than this size in the transforming sub-stations. 
Yours, etc., A, C. EBORALL, 

49, Cannon-street, E.C., April 15, 1901. 


CENTRAL LONDON RAILWAY BOILER PLANT. 


SIR —I am somewhat surprised to learn that enquiries 
are being made in connection with the above plant for 
the addition of Lancashire boilers, which appear to be 
altogether unnecessary, for as far as I know the plant 
has never been worked to its normal output judging by 
the train service. 

I find from articles which recently appeared in the 
technical magazines that there are 16 Babcock boilers, 
each with 3,580 square feet of heating surface, and I also 
find there are six main generating engines, each of 1,300 
i. h. p., thus giving more than seven square feet of boiler 
heating surface per indicated horse-power. Now, each 
square foot of heating surface should evaporate at least 
lb. of water per hour, and this works out at 21lb. of 
water per indicated horse-power hour of engine, and 
certainly it is more than necessary for the requirements of 
this or any other well-designed plant. 

The only possible reasons for this state of things can 
be the use of excessively bad coal or bad management in 
the running of the plant, and to bear out this statement 
I have learnt from a very reliable source that one of these 
engines was recently run by the contractors at full load 
for about 12 consecutive hours with steam from two 
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boilers only, which burnt less than 2lb. of coal per 
Indicated horse-power hour, and even this coal was not of 
the very best quality. On this basis, and making due 
allowance for the auxiliaries, the four engines which are 
in daily service should certainly be rua with 10 or even 
less boilers, leaving six spare. 

Every practical engineer knows that it is not economical 
to barn cheap and low-grade fuel, and the remedy I 
would suggest is to burn better coal, at far less total cost, 
and avoid being continually fined on account of smoke 
nuisance. | AJAX. 


DANGERS OF CABLE-LAYING. 


It is impossible to ‘adequately appreciate the difficulties 
of cable-laying in wild regions, but the following details 
may convey some idea of tbe hardship and suffering 
endured by two corps of soldiers and engineers who were 
engaged in constructing a telegraph lino between Dawson 
City and Fort St. Michael in Alaska. It appears that a 
miscalculation was made, and the two corps, working from 
opposite ends of the line, missed each other by 70 miles, 
and a relay expedition had to be dispatched to rescue the 
workers from death. The Electrical World publishes a letter 
from a Mr. Willard, dated at Eston Reindeer Station, 
Dec. 31, 1900, in which he states that in the middle of the 
winter word was brought by travellers that Lieutenants 
Smith and Grimm, who were in charge of one of the two 
bodies of engineers and soldiers, after building 18 miles of 
line, were in distress and in danger of starvation. The 
mule team had gone through the ice of a river, and the 
only provisions they had with them were lost. Ali the men 
were turned out to shovel snow in an effort to move forward. 
This proved useless, for the mules at every step left a track 
of blood ; their hoofs were torn and their lege cut. As 
«oon as he heard of their condition, Lieutenant Offley, in 
charge of the other corps, took а dog team and atarted to 
find them. He discovered them in a frightful condition. 
They bad leather shoes, which were of no use in that 
country, and their feet, hands, oars, and faces were frozen, 
and tbey were living on half rations. The expedition, after 
suffering great privations, was ultimately rescued by a party 
no the Eston station, who set out with 30 reindeer hauling 

ges. 


PROGRESS IN PHILADELPHIA, 


The annual report of the Philadelphia Electrical Bureau 
states that more conduits were laid in the city in 1900 than 
ever before in the same period of time. In all 438,000ft. 
of duct were laid during the year, of which the city owns 
а little over 10 per cent. About 6,383ft. of this was for 
electric light cable. Again, 1,143,346 calls and connections 
were made on the city’s telephone switchboard, and 41,393 
messages received and transmitted. The report further 
shows that there are 6,857 miles of telegraph and telephone 
wire in the city, 2,011 miles of electric light wire, 1,614 
miles of wire owned by the city, and 675 miles of trolley 
wire—making a total of 11,155 miles. The practice in 
Philadelphia is to let the whole of the contracts for street- 
lighting to a single company, and the bureau expresses its 
approval of this system, as simplifying the supervision of 

e work and lessening the cost of power. 


INSTITUTION OF ELECTRICAL ENGINEERS. 


On the Use of Storage Batteries in Connection 
with Electric Tramways. 
BY G. A. GRINDLE, M. I E E. 


The excitement that attended the introduction of the storage 
battery to the public ina practical form, some20 years ago, isdoubt- 
less well within the memory of many of those present this evening. 
To those to whom it is not, it would be a lengthy and almoat 
рови оа task to even attempt to deacribe the enthusiasm with 
which it was hailed, or to recount the marvellous predictions of 
the wonders it was destined to effect. The oft-repeated story 


of the wonderful box with the millions of foot-pounds of energy 
in it, and its celebrated journey from London to Glasgow, first 
heralded forth to the world through the columns of the Times, 
is now ancient history ; but at the time when everything was 
electrical mad, it was just the incentive wanted to cause 
imagination to run riot. A glance at the patent records of 
those days, when provisional patents were published, is a most 
amusing means of verifying the fantastic ideas that prevailed 
as to what or for what a storage battery was or ought to be. 
As can very naturally be supposed, it was eagerly seized upon 
as the great solution of all the difficulties which beset electrio 
traction, in which practically nothing so far had then been done, 
mainly owing to the difficulty of getting the power to the car, 
in those days the trolley system being undreamt of. 

With the perfected accumulator, as it then posed to be, all 
these difficulties vanished in the eyes of the enthusiasts, and 
the hopeless attempts to solve the difficulty by means of Bunsen 
and other types of primary cells were forgotten. All these 
hopes, however, were doomed to disappointment, and for 
upwards of 10 years no practical result of the storage battery 
mark the pages of the early history of electrio traction. During 
that period from time to time spasmodic efforts were made to 
introduce storage battery traction on different lines, but with 
very indifferent success. Every new accumulator that came to 
light—and their name in those days, as now, was legion—was 
duly announced as being the cell that was to solve the electric 
traction question; but nevertheless the problem remained 
unsolved, and up to the present time (in Great Britain, at any 
rate) no practical demonstration has taken place that oan be 
deemed an unqualified success. 

It is not my intention in the present paper to discuss this 
particular problem of the application of storage batteries to 
electric traetion, and I purpose only making a passing reference 
to it. The problem is an extremely intricate one, and one 
which I regret to say I feel absolutely convinoed has never had 
the attention paid to it that its importance merits. The cook- 
sureness with which it was first looked upon as а certainty 
undoubtedly seriously militated against its success, or, more 
properly speaking, perfect development. If a line was a 
failure by any other system—by reason of its nature, the 
amount of its traffio or by any other cause whatever—it 
was promptly offered to the first storage battery advocate 
that came along, who promptly started in with the idea thab 
it was simply the storage battery that was required to be 
the salvation of the line, no attention whatever being paid 
as to whether there was the capability in the line itself belng 
a paying concern, or as to the mechanical equipment involved. 
The most serious attempt made in Great Britain so far has been 
that made at Birmingham commencing in the year 1890, but 
here the result has been, owing entirely to the nature of the 
equipment and the capacity of the line anything but a success. 
Up to 1894 the losses on the line were attributed to the cost of 
upkeep of the batteries. At that date, however, with a view of 
ascertaining the true facts of the case the supply of batteries 
was undertaken on а definite figure per mile. Since that date 
unfortunately and significantly no data of running costs has 
been forthcoming, but batteries have been supplied and oar 
miles run to the extent of over 1,100,000 miles, and from the 
acoumulator view of cost with highly satisfactory results. With 
accurately kept figures on an aggregate mileage of this amount 
something more than theoretical calculations can be obtained, 
and the result is such as to firmly convince me that in spite of 
its fallures hitherto there is а very great future before this 
method of traction. Its adoption at the present moment in 
New York on Thirty-fourth Street is attracting considerable 
attention. The closest attention is there being paid to details, 
and in view of the extended experience available as to 
mechanical equipment and its problems, the system will most 
probably at last have an effective opportunity of demonstrating 
its capabilities. As with the trolley system America promises 
to demonstrate to this country the value of the storage system, 
and how to operate it. 

To revert, however, to the early eighties and the progress of 
other systems of traction, in Great Britain the usual result which 
seems by fate to attach itself to all new ideas, ran its ceurse— 
namely, a laudable effort, and then a long tedious period of 
inactivity. The first serious attempt at electric traction was 
made at Portrush in Ireland, when in 1882 a line was equipped 
on the third-rail system some six miles in length, running 
from Portrush to Bushmills, and some years later this was 
followed by a second line in Ireland, on somewhat similar 
lines, running between Bessbrook and N ewry, with both of 
which your chairman for the present year was closely indenti- 
fied, and in the case of the second one, was actually responsible 
for. In the meantime, abroad, far more partisulacly in 
America, matters had been marching steadily onwards. The 
third-rail system, as adopted on the two lines just mentioned, 
was experimented with on sveral lines, but after having been 

ven & careful trial, was found to be wanting, at any rate in 

ta capacity to meet the demands of American practice, and 
somewhere about the year 1884 the ides was conceived—by 
whom actually I believe some doubt exists, the idea having 
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been claimed and attributed to several—of stringing the con- 
ductor overhead from pole to pole, and obtaining the power 
from it by means of а collector. It is an interesting fact that a 
similar method of collecting power was adopted in the same 
year on the Bessbrook and Newry Tramway, where at wide 
road crossings the third rail was interrupted, and the current 
collected from a suspended overhead wire. In none of these 
schemes, however, was a storage battery utilised, and it was not 
until 10 years later, or 1894, that the first recorded instance of 
its employment occurs. In that year two tramway systems 
came into 55 on both of which batteries were adopted, 
one being the Douglas and Laxey Tramway, in the Isle of Man, 
for the design and equipment of which again your chairman was 
responsible ; the other case was the Zürich electrio tramways. 
to on which system. it was first contemplated to employ 

accumulators it is impossible to say, or whether the designer of 
either scheme was aware what the other was doing or contem- 
plating. It is possible that the idea of employing batteries was 
arrived at in both schemes entirely independently ; at any rate 
the object and method of employing them was entirely different. 
In the first instance the battery was employed at an outlying 
sub-station situated somewhere about midway between the 
terminal points of the line. The battery in this instance was 
operated by means of a feeder from the generating 
station at Douglas, the c g being effected by means of an 
ordinary motor-generator installed in the battery-house. The 
function of the battery was to assist the line load, whioh at the 
point of the line where the battery was installod was of an 
exceptionally heavy nature at times, generally to assist in main- 
taining the line potential at or about the centre of the system, 
and to obviate the necessity of sending the maximum amount 
of current demanded over the long feeders from the power- 
house. Variations of the battery potential were compensated 
for by a portion of the battery, boing employed as regulatin 
cells, the regulation being effected by hand. In the secon 
instance the battery was installed at the power station, 
the principal functions of the battery being to equalise the 
load on the generators, allowing a much smaller power plant to 
affect the operation of the line. The battery in this case was 
charged by means of an auxiliary generator in conjunction with 
the main generator, and the regulation effected by means of 
regulating cells cut in or out as n by means of an 
automatic switching arrangement. These two first instances 
of the adoption of batteries to traction working, though 
neither of them can, when compared with recent practice, 
considered as ideal methods of employment, nevertheless are 
distinctly interesting in view of the subsequent development, 
and have gone far to demonstrate the 

Necessity for a Storage Battery.—One has only to take a 
glance at the load curve of any traction system to see the 
necessity and call for the employment of a storage battery. 
The usual load curve reminds one of nothing so much as an 
attenuated mountain range, with one moment lofty peaks 
ranging skywards, and the next moment low-lying passes down 
at times to ‘‘sea-level.” The load curves that you have in 
your hands will very clearly show this, and though the wide 
ranges may tend to decrease in number on large systems, the 
liability to their occurrence still exists and has to be provided 
for. Nothing more detrimental to a generating plant can well 
be imagined, the violent stresses between full and no load 
occurring so suddenly and often consecutively following on each 
other. The necessity also arises when it is desirable to maintain 
the voltage as nearly as possible constant. No matter to how 
fine a point the governing of the engine is carried, it is 
impossible for it to respond with anything like the rapidity 
with which the variations in the load take place. The most 
perfect mechanical governor has a distinct time factor as com- 
pared with that of switching on a motor, nor can even a 
generator itself respond so quickly, with the result that the 
voltage of the line rises and falls. Diagram No. 1 shows an 
interesting example of the difference of the load on the 
generator obtained on the same line before and after the 
installation of & battery under precisely similar conditions. 
Diagram No. 2 shows the results obtained in the variation of 
the voltage. The upper curve in each diagram giving the result 
before, the lower after the employment of the battery, the 
upper curve and lower curves in No. 2 show the results upon 
the voltage before and after respectively. The variation in 
the load you will note on Diagram No. 1 before the introduction 
of the battery was as high as 270 amperes, while subsequent to 
the employment of the battery it amounts to 50 amperes only. 
These curves, however, must not be taken as in any way 
approaching what can be effected with a battery. In this instance 
the battery was installed without any boosting or speclal com- 
pensating arrangements. In conjunction with a suitable booster 
there would be at the least as much improvement again. The 
results to be obtained by employing а suitably designed booster 
will show as great an improvement over the results obtained by 
the employment of a battery as the employment of a battery 
Shows over working without. А battery is, further, a distinot 
necessity where it is desirable to centralise as much as possible 
the operating plant, as is nearly always the case, and often save 


an additional station with its attendant staff. A battery is an 
absolute necessity where the available power is limited to little 
more than the mean day load, as is often the case where water 
power is employed, and in many instanoes small falis of water, 
which by themselves would be quite inadequate to successfully 
рле а small line, with the assistance of a battery can do so 
easily. 

Admitting, therefore, the necessity for a battery, we will next 
consider the advantages to be obtained by the inclusion of a 
battery on the power system. The first and undoubtedly fore- 
most advantage to be gained by a reliable battery, properly 
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DIAGRAM No. 1. Load Variations Before and After Storage Battery Use. 


installed and duly proportioned for the work it has to effect, is 
the simplification of the question of generation of energy, resolv- 
ing this from being one of a constantly varying nature, varying 
from nothing to several times its mean, to the one simple ques- 
tion of generating an even, steady, and predetermined load. 
By enabling the prime motor to be run constantly at an even 
load, it naturally follows that this load oan be arranged to be 
the most economical one for the motor employed, which will 
result in an enormous economy over what could be obtained by 
employing a prime motor, which would of necessity have to be, 
at least three times its size, in order to enable it to cope with 
the maximum demand which may from time to time be thrown 
upon it. In fact, it is almost impossible to conselve an engine 
being run under more disadvantageous conditions than those 


which obtained in the production of energy for an average 
railway system, where no battery is employed. "This advantage 
is best evidenced by the coal bill. The pounds of coal per horse- 
power hour on electric traction systems is, I think it will gene- 
rally be admitted, beyond all reason, in many instances ranging 
upto 10lb. and even more; by the employment of a storage battery 
there is not the slightest reason why this should not be reduced 
down to the best engine practice— namely, from 2lb. to 24lb. 
An advantage, and an important one from a point of oost, is 
the reduction of the engine-room hours. In this country few, 
if any, tramways run the full 24 hours, but where they do (and 
it is ag well to bear in mind that there is а growing tendency 
towards its adoption), what may be termed the night load 
is of the smallest nature; this load can be faken entirely by 
the battery. Apart from the question of where a 24-hour system 
is {n force, and where the current English practice has only tq 
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be provided for, the employment of a sto battery enables a 
considerable reduction of hours to be made in the dally work, 
and will in most instances easily bring the running of the 
station within the limits of two shifts, leaving the early and 
the late cars to be both operated entirely off the battery. In 
ап average station this should mean at least a saving of from 
£150 to £200 per annum. 16 is a distinct advantage In the 
saving of wear and tear of machinery, not only in the power 
plant, but also the cars, the sudden and violent variations of 
voltage, which must of necessity continuously occur where no 
battery is used, throw & large amount of unnecessary strain 
on the running motors, which is much modified, if not entirely 
eliminated, when a battery is employed. A distinct advantage 
is shown in the running of the oars ; дет time can be kept and 
more even running. The oar lighting will be steadier, and the 
destruction of lamps dec An important advantage is the 
safeguard it effects st accidents, more particularly flywheel 
accidents and breaking of belts in cases where the latter are 
employed, as in the event of a short or sudden overload on 
the line, the extra demand of current will be immediately taken 
by the battery and not by the generator. Should the ‘‘ short ” 
be sufficiently great to throw out the circuit-breaker, there 
will still be no variation on the generator load, the battery 
absorbing it all. While when the cireuit breaker is closed 
again, even ‘honga the cause of throwing it out may have 
been removed, there is almost certain to be an abnormal 
demand on the line for current, due to the almost simultaneous 
restarting of the cars. All this will be immediately taken by 
the battery, without any abnormal load whatever being thrown 
upon the engine. In fact, the investment in a battery may be 
looked upon as a very excellent form of machinery insurance. 
In cases where belts are used for driving, experience has shown 
that where a battery is not employed, a severe shock will almost 
invariably break the belt before releasing the cut-out. While 
where a battery is in operation, the circuit breaker will invariably 
operate first saving the belt. Another advantage, and one of 
considerable importance, is that the battery will often carry 
through, where without one & stoppage would be abeolutely 
inevitable. І do not say that every accident which has caused 
the stoppage of an electric lipe might have been prevented by 
the employment of а battery ; but а vast number of stoppages 
which have occurred have been due in many instances to mere 
trifles, and would never have taken place. The advantage of 
being able at any time to shut down an engine for a few minutes, 
I venture to think, will be universally acknowledged. A very 
strong factor amongst the advantages of employing batteries on 
traction systems is the facilities they afford when, as is often the 
case, extensions or Increased car service become imperative. By 
the installation of batteries at the extremities of existing lines 
extensions become feasible without any interference whatever 
with the existing arrangements and consequent expense, in 
many cases saving the necessity for additional power sub- 
atations, which, unless the extensions are very great, must 
work under most disadvantageous conditions. Having admitted 
the necessity and the advantage of employing a battery, there 
yet remains one great factor to be consulted, and one which in 
the present day there is a very lamentable tendency to unduly 
exalt, and at the shrine of which many a good scheme and many 
& good job have been unfortunately sacrificed ; it is 

The tion of Cost.— There are two things that require to 
be very carefully avoided—first, schemes that cannot possibly 
рау if properly carried out; second, lavish expenditure that 
cannot be recouped. Eliminating these from our consideration, 
and provided that no cheese-paring policy is adopted of 
endeavouring to make one pound's worth do the work of two, 
or, in other words, it being ensured that an adequate battery 
will be properly installed and equipped, as to whether or no 
the necessary outlay which must be incurred to include such а 
battery on a traction system is justifiod there are no two ques- 
tions, as there is not the slightest doubt whatever that it is the 
means of a material saving both in the prime outlay on operating 
plant and the subsequent oost of operation of same. 


(Te be continued.) 
LL ILL T 


LIGHT RAILWAYS. 


A modified order has been issued authorising the construction 
of light railways between. Bromsgrove railway station, Broms- 


d Liokey End, and the erection and use of 
Baia: aged a 5 for the generation of electricity to 


. to Е ham ; і 
Hollingbourn to Waveman: the West Riding of the county 
of Tork; in the county of Salop, from Oleobury Mortimer to 


— 


Ditton Priors; and in the rural district of Pateley Bridge, in 
the West Riding of the county of York, from Pateley Bridge 
to Lofthouse. 

The Kinver light railway has been opened for traffic, and 
ears are running to and fro between Ooalbournbrook, Stour- 
bridge, and Kinver. А supplementary line is to be made, 
which will connect the centre of Stourbridge with the present 
line not far from Wollaston Church. 

It is probable that а new light railway will be made in North 
Notts from Retford to Haxey, in Lincolnshire. This will join 
the Great Northern and Great Eastern Joint Railway, the 
authorised Isle of Axholme light railway, and the authorised 
Tickhill light railway. 

A pue meeting was held at Epworth last week, at which 
the following resolution was passed: That this meeting of 
the inhabitants of the Isle of Axholme, having considered the 
proposals in the North-Eastern Railway Bill, 1901, so far as 
they relate to the acquisition of the light railways between 
Goole and Haxey, and the extension of the rallway to Tickhill 
and the collieries beyond, are unanimously of opinion that 
such proposals, if ed out, would be for the advantage of 
the district.” A committee was appointed to appear before 
the committee of the House of Oommons in support of the 
Bill, and it was also decided to ask the Hon. Seymour Ormsby- 
Gore to give the Bill his support. 

With regard to the proposed Warrington and Northwich light 
rallway, we learn that the Board of Trade have sanctioned the 
construction of a double line of tramways in Liverpool-road, 
between Thewlis-street and Green-street, at Warrington. The 
Town Council are prepared to support the application for the 
order so far as it relates to railway No. 1, on condition that all 
8 and olauses settled between the promoters and the 

ounty Council, Runoorn Rural District Council, the Manchester 
Ship Canal Company, and others, with regard to railway No. 1, 
are submitted for their approval. 

Sir Courtenay Boyle last week approved of an amended order 
for the Blackpool and Garstang light railway after having heard 
the objections of the Blackpool Oorporation, the Lancashire 
Coun the Cyolista Touring Olub, and others to certain 
clauses. This order, it will be remembered, was passed by the 
Light Railway Commissioners as an electric railway with the 
о gauge of Aft. 84in. The railway opens up a district 
which been hitherto practically unserved by any railway, 
and will enable agriculturists to more readily get their 
produce to Blackpool and other markets. The railway will also 
enable persons co from the North to Blackpool to go 
direct from Garstang without having, as now, to take two sides 
of a triangle by coming through Preston. The distance of the 
propose railway from Garstang is 134 miles, while the distance 
to Blackpool vid Preston is over miles. There will be 
stations at Layton, Newton, Hardhorn, Singleton, Singleton 
Village, Thistleton, Elswick, Great Ecoleston, St. Michaels, 
Churchtown, and Oatterall, and in other places as may be 
arranged. The engineers for the railway are Messrs. Myers, 
Veevers, and Myers, of Preston and Blackpool, and the 
теи n has had charge of the Bill is Mr. H. P. May, of 

c : 

At ‚еш meeting of the Main Roads Committee of the 
Denbighshire Oounty Council at Wrexham it was decided to 
recommend that body to increase the loan to the Glyn Tanat 
light railway from £3,000 to £4,500. Recently the Liverpool 
Corporation increased their loan from £3,000 to £5,000. Liver- 
pool is interested in the railway, the termini of which are 
Oswestry and Llangynog, on account of its serving the neigh- 
bourhood of Vyrnwy. The Montgomeryshire County Council 
has also increased its loan by 50 per cent. 


ELECTRIC LIGHTING OF ARTISANS’ DWELLINGS. 


The following is the full report of Mr. James K. Book to 
the West Ham Borough Council on the question of the 
electric lighting of artisans’ dwellings : 


GENTLEMEN,—Im accordance with your instructions I have 
pleasure in presenting the following report on the electric lighting 
of artisans’ dwellings: When it was decided by the Council to 
inetal the electric light in the Bethell-avenue houses, and to make 
a charge of 61. per week for the supply of current to the same, 
there was no precedent regarding the cost of supplying the electric 
light to artisans’ dwellings by which to profit, consequently no 
rule could be laid down by which to estimate the charges neces- 
вагу to be made, as the amount of current used would entirely 
depend upon the habits of the occupiers, and the care and con- 
scientiousne es exercised in the use of the light. The lighting of 
the Bethell-avenue houses muet, therefore, be regarded entirely 
as a Lesb case. Accordingly, in order that an idea as to the actual 
consumption of light in these dwellings ht be gained, а meber 
and demand indicator was installed to register the totel current 
used in each block of houses. By treating each block as one con- 
Bamer, ib is possible to show the difference between the actual 
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price obtained and the price which would have been obtained 
the current had been sold by meter. As these readings range 
from July to January, and consequently include the heaviest half 
of the year, there can be no question that the total average current 
metered for a full year would certainly not be greater, and 
probably would be less, than this average. 1» is necessary, how- 
ever, to bear in mind the facb that if the current ie sold by meter, 
ib would necessitate a deduction of 14d. per week from the income 
received from each dwelling io order to pay the interest and 
repayment on the additional capital expenditure ‘incurred by 
installing meters. Another point to be coneidered is the annual 
saving in the cost of cleaning, painting, etc., as there ie no 
doubt that this is а very considerable item; and as the Corpora - 
tion, as the owner, benefits by thie, I think that іо would be 
E justifiable to charge a portion of the cost of the electrio 
ht to repairs and maintenance of the dwellings. 


Block 1. Block 2. Block 3. 
чч 1800 20 tenemente. 16 tenements. 18 tenemente. 
Ре Нлл. (14 weeks). (14 weeke). (11 weeks). 
Units registered by | 150 at 7d. 137 аз 7d. ... 150 ad 7d. 
meter........... ...... 500 at 24. ... 348 at 9d. ... 232 at 2d. 
Price by meter ...... £8. 104. 10d. ... £0. 17s. IId... £6. 6s. 2d. 
Average price per 
tenement per week 
by meter ER 74d. j 74d. 
Average price 
bteined .. ......... 6d. .. 6d. 
Total average price per tenement per week by meter ......... 74d. 
Total average price per tenement per week obtained. 64. 
Block 1 Block 2. Block 3. 
чы mE 20 tenements 16 tenements. 18 tenements 
° ° (14 weeks). (14 weeks). (18 weeks). 
Units registered by) 192 аб 7d. ... 160 av7d. .. 246 ab 7d. 
mober................ ~ J 1,404 ab 2d. . . 1,186 at 2d. ... 1 259 at 2d. 
Price by meter ...... £17.05  .. 214. 116. £17. 138. 4d. 
Average price per 
tenemenb per week 
by meber ............ ls. 220. 1s. 34d. . 1s. Id. 
Average price 
obtained А © 64. 6d. 
Total average price per tenement per week by meter ...... 141d. 
Total average price рег tenement per week obtained. 4. 6d. 
Arnage price per tenomenb per week for the half-year if 
sold by meter. EOT — e 114. 
Deduct 144. for repayment of meters .............................. lid. 
94d. 


6d. 
ца. 


p 


It will be seen from the above figures that, in order to place the 
artisans’ dwellings on the same basis as ordinary consumers, ib is 
necessary either to increase the charge per week ; to instal ordi- 
nary meters and demand indicators; or to instal prepayment or 
penny-in-the slo$ meters. If the prepayment meter is adopted, ib 
will be necessary to arrange a fixed price per unit at which the 
light will be supplied. The present charges for electricity are 7d. 
per unit for an average of one hour per day, and 2d. per unit for all 
units over this quantity. Accordingly if the light is used for an 
average of one hour per day, the average cost would be 7d. per 
unit, two hours 44d. per unit, and three hours 34d. per unit. The 
whole question of the cost depends on the probable period during 
which the maximum number of lights are used. 

I submit the following suggestione : That prepayment meters 
be installed in all the artisans’ dwellings. That any consumer, so 
desiring, may have a prepayment meter installed for a private 
dwelling, if the installation does nob exceed three amperes 
(five 16-c.p. lamps at 100 volts, or 10 16-c.p. lamps ab 200 volta). 
That the charge per unit, if prepayment meters are used, should 
be 444. per unit. (Ab this rate one 8-c.p. lamp would cost ld. for 
seven hours.) That prepayment meters should only be installed 
at this rate in private dwellings, ae shops, ebe, being shorter - 
hour consumers the conditions are changed. By doing this all 
dwelling-houses are offered the same terms as the artisans’ 
dwellings.—I am, gentlemen, your obedient servant, 

(Signed) Jamas K. Воск, 


QUESTIONS AND ANSWERS. 
If thou hast knowledge, let others light their candle at It. 
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Under this heading we insert questions and answers 
of а practical character relating to centrai-station work, 
tramway work, or construction work; and for each suit- 
able question offer one shilling, and for the best solution 
of any question we offer fen shillings. We also give 
Swe shillings for every other answer we print. The answers 
to any question should be sent within 10 days after the 

uestion has appeared. We would call the attention of 
those sending 


! 


answers to the fact that the neatness of 
any sketches (which must be in inb) sent in is considered 


П 
Di 


l 


when markin 
formulse should be carefully written to prevent mistakes as 


the paper. 


568 


the relative values of these answers. All 


to symbols, and all loose sketches should be signed by the 
author. The matter must be written on one side only of 
Questions may be sent at any time. 


(JUESTIONS. 


569. What are the ee and disadvantages in the use of 


superheated steam 1—K. 

570. What would be the best way to calculate exact difference 
of pull on armature core of two-pole and multiple-pole 
generators when they are fully excited, and the top pole or 
poles are nearer to the armature core than the bottom pole 
or poles }—W. Н. 

ANSWERS. 


Question No. 565.—In wiring an installation we had 11 lights 
in a row, the first light on one switch and the remain- 
ing 10 on one switch. We wired the 10 lights, each light 
& loop off the previous one, and the first light we looped 

le апа brought а switoh wire from the other. On 


one 
switching on the first light it lights perfectly, but on 
switching on the 10 lights it goes out, and on putting the 


10 lights off it hts. The current is continuous 
апа the pressure 100 volts. Please explain this. 
(N В —We regret that. we cannot publish more of the 
very. numerous correct answers recelved to this question.) 


Answer to No. 363 (awarded 7s. 6d.).—If the wiring of 
the 11 lamps had been correctly done, this curious effect 
could not possibly have taken place. A mistake was made 
in the wiring of the first light. The wiremen had two 
wires running from the 10 lamps—one going to the negative 
main and the other to the switch. They tapped a wire 
from the switch wire instead of from the negative main, 
and took it to the first lamp, and then took another wire 
from the lamp to the first switch., The sketch (Fig. 1) 
illustrates how the wiring was actually done. 


THE 10 LAMPS 


2 / SWITCH 


Fia. 1, 


1. When the first switch is made, No. I. lamp lights up. 
This is only what wss expected, but the conditions are 
unusual. e following diagram shows the conditions for 
this case. I will suppose that the 11 lamps are all of 
16 с.р. The resistance of one 16-c.p. lamp is 166°6 ohms, 
and the resistance of 10 16-c.p. lamps in parallel is 


1666. 16% ohms. The combined resistance of No. I. 


—— {шш 


and No. II. in serios is 166:6--16:622183:3 ohm. There- 
fore the current that would pass through the circuit тоша 


be 02 100 = 545 ampere. This current flowing 


Го. 2. 


parallel, owing to their low resistance, but would bring to 
incandescence the filament of No. I. lamp because of its 
high resistance. Ав the current the lamp is getting is so 
close to what it should actually recelve—4.e., ‘6 ampera— 
the brightness of the lamp would be practically the same. 


564 
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9. When No. II. switch is made the 10 lamps are lit, 
and No. I. lamp goes out. Fig. 2 ів the diagram for this 
case. The current now goes straight from the 10 lamps to 
the + main instead of first going through No. I. lamp, as 
in the first ease. The 10 lamps will, of course, take 
six amperes, while the first lamp is merely idle resistance, 
and will receive no current whatever. 


+ 


Fra. 3 


3. When the No. II. switch is broken the 10 lamps go 
out, and the No. I. lamp lights again, because the conditions 
are raf the same as in the first case already explained.— 


Answer to No. 363 (awarded 7s. 6d.).—There are two 
methods by which a lamp may be put out of circuit : (a) 
by breaking the circuit by means of a switch or other 


Fid. 1. 
similar device; (b) by joining the two lamp leads to the 


samo It is evident that the first method has not 
been adopted, as it is only when the circuit is closed by 


= MAIN 


v- MAIN 


in a circuit which joins the negative main to the negative 
lead for the 10 lamps. If, now, all the lamps are 60-watt 
16-c.p. lamps, the resistance of each lamp is 166 ohms, but 
the resistance of 10 lamps in pirallel is 16 6 ohms. If, 
now, both switches are closed, no current will flow through 
the single lamp. If, however, switch No. 1 is open and 
No. 2 closed the resistance in the circuit will be 166 
+16 6 ohms = 182 6 ohms, which will allow approximately 
055 ampere to flow through the lamp in place of 
06 ampere. This will cause the lamp to burn a little 
less bright, but will not affect the other lamps, as only 
0:055 ampere will flow through each—not enough to make 


NEGATIVE MAIN 


Á» 7 


POSITIVE MAIN 
Q^ SWITCH 
| І 
E 


_ Lames 


Fic. 2, 


mmatic form 
if it is neces- 


them incandescent. Fig. 2 shows in a dia 
the connections which have been made, an 


`| sary to correct this, all that is requisite will be to transfer 


the connection from the positive to the negative lead of the 
10-lamp circult.—M. 


Answer to No. 363 (awarded 78. 6d.).—You have 
evidently crossed your wires in the casing somewhere. 
Your connections should be as in diagram No. 1, but by 
the results you get your connections are as shown in 
diagram No. 2, The only way to rectify the mistake is 
by taking the lamp L wire off the positive main on the 
lead side of switch, s, and putting it on the — main. 
With the connections as you have got them now, when 
awitcb, s, is “on,” the current “flows” through s, lamp L 


Fia, 2. 


its own switch and that the other switch is open that the 
lamp will light. The second method is one which is chiefly 
iade use of for corridor lamps, etc., which are controlled 
by two switches, one at either end of the corridor. These 
are of the two-way type, and are so arranged that the 


current can be switched on or off the lamps at will from 
either end. Fig. 1 із a diagram which shows how this is 


done. 
Returning to the 
in tho nogstive lends, 


— 


uestion, assuming the switches are 
En is evident that the single lamp is 


(the first lamp), and on through Li, Lu Lẹ L, ete., the 
whole of the 10 lamps being in parallel, which gives a total 


аы а Now, the cold resistance 
of а 16-c.p. 60-watt 100-volt lamp is about 300 ohms; the 
hot resistance is R- 6. 
100 
80 


resistance of 


R resistance, E volts, C current; 


W 60 


E 160 


= 166 ohms. C= W = watts = 60. Then 


* 


e 
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100 100 
the current in the lamp L = С 1654500 166+ 50 
66+ — 
| 10 
-= 51. Tho volts across the lamp L=RxC 


= 166 x 51 = 84 volts, not sufficient to give a perfect light. 
When s is switched on, the lamp L is shorted, conse- 
quently “ goes out.” — T. W. S. H. 


Question No. 364.—A four-pole, steel-clad, ventilated motor is 
capable of giving 20 b.h.p. continuously, without the 
temperature rise exceeding 80deg. F. at 800 revolutions 
per minute at 400 volts. What power will it be capable 
of giving continuously for six hours if entirely enclosed 
and airtight for working among explosive gases ? 

Best Answer to No. 364 (awarded 10s.).—The output of 
a large motor is reduced by being enclosed by a greater 
percentage tban that of a small motor, for two reasons: 
First, the area of the surface of the shell does not increase 
in the same ratio as that of the armature. Suppose a 
stationary armature be placed in a room and a current 
passed through it. It will rise a certain amount 
above the atmosphere ; 
a sheet-iron case of very slightly larger dimensions 
than the armature, and supported so as not to 
touch it. The case has practically the same coolin 
surface as the armature. Consequently, the case w 
rise to the same temperature as the armature did 
before ; and in order that the armature may radiate its 
heat to the case, its temperatura must exceed that of the 
case by the same amount as the temperature of the case 
exceeds that of the room—that is to say, the casing doubles 
the rise of temperature of the armature. If the casing be 
enlarged so as to double its cooling surface, its temperature 
will be reduced to half, and in that case the temperature 
rise of the armature will be increased 14 times by encasing. 
Now, in different sizes of motors the limbs are approxi- 
mately of constant length, and consequently the surface 
area of the case does not increase in the same proportion 
as that of the armature. 

Secondly, the cooling surface of ап armature is propor- 
tional to the linear ima ons. but the volume and, 
therefore, the hysteresis and eddy-current losses are nearly 
proportional to the cube, not quite, because of the hole in 
the centre. This means that the iron losses become far 
more serious in a large size. If a small armature is run 
for some time on light load it will keep quite cool, but a 
large armature get perceptibly warm. It is clear, 
therefore, that there is less room for C? R loss in the large 


ze. 

Tables I. and IL give the relative output for motors, 
open and enclosed, of two different makes. It will be seen 
that they agree fairly closely. Column I. gives the 
output when fairly well ventilated; column IL when 
completely enclosed ; and column III. gives the ratio 
output enclosed 


output ventilated 


TABLE I. 
I. i II. Е? III. 
Output ventilated. Output enclosed, 
Pag ff. P. B. H. P. Ratio. 
E. coute DEOR IN 71 aine n ome 625 
63 оло 9 6.9 6 64 оом 8 69 09 69 € 64 ea 4 eee oc 909 OG 6 ot 9 66 оов 615 
— P me 0;§³» "ӘЗ 
18 oae oae гос ове eas oan оен 71 ° 99909 о ви вао OG oa ae 58 
20 E Gud 12 оем о GF осн OG осн 56.09 oan 6 
TZ I acria un 58 
De ewes Gees eer E TS ue |. Gua semitis = 56 
TAsLE II 
З I. T 8 "s T III. 
Output ventilated. utpub enclosed. 2 
i H. p. Pp. ff. P. Ratio. 
7722 алала 19 еее — 65 
2 шыр 8 — 645 
VCC „ ы ыа ы — 735 
I ( S tasas cue „ 75 


Both tables show that the output of 
would be reduced to about 12 h.p.—J. W 


Answer to No. 364 (awarded 55.).— This question reduces 
itaelf to the comparative radiation of heat from a motor, 
which in one case is cooled by currents of cold air circa- 
lating round and through the armature, and in the other 


a 20-h.p. motor 


now let it be surrounded by 


case by the radiation of heat from the steel or iron casing. 
I make the comparison in the first instance between an 
opan motor of 20 b.h.p. and an entirely enclosed and air- 

ght motor, and from this comparison deduce an answer to 
the question. My figures refer to the rise of temperature 
in the armature only, аз the temperature of the field will 
vary at much the same rate. 

In the case of the entirely enclosed motor the armature 
would lose its heat almost as rapidly, if it were stationary, 
as its motion does not draw in апу cold air. Making а 
comparison on these lines : | 
Mod of armature (drum-wound) = 11183 in.; length = 

16{іп. 

Surface = 625 6 square inches = 1,967 square centimetres. 

I assume tho watts wasted in the armature to be 459, 
which is a fair allowance for 20 b.h.p. 

Armature revolving at 800 revolutions per minute : 


55 x W 
0deg. C.. — —— ; 
deg. C. = 13000187) 
where W = watts, S = surface in square inches, V = velocity 
of the surface in feet per minute. 


| 55 x 459 
0 deg. О.а — ð — = 86 6"7deg. C. 
5 626°5(1 + 00018 x 2,472.78) 5 


= 80deg. F. 


Now, assume tentatively that 16 b.h.p. will be the value 
obtainable with the fixed temperature rise from the entirely 
enclosed motor. Watts wasted = 555. 


Stationary armature— 


9 deg. C. = 250 watts wasted 


surface in square centimetres 


250 x 355 
0 deg. C.. . С. = F. 
deg. C 1557 45deg. C. = 113deg. F 

The ratio of the temperature rise in the revolving 
armature at 20 b.h.p. to that in the stationary armature at 
16 b. h. p. is as 1 to 1:413. 

The surface of the steel or iron casing available for 
radiation to atmosphere is 2,520 square inches; surface of 
armature (as before) is 626 5 square inches. From certain works 
on physics, I find the comparative capacity of shellac and 
cast iron to radiate heat is as 72 to 20, and I take those 
two values to represent the rate of radiation from armature 
surface to motor casing. 


Stationary armature to iron casing, 72 to 20. 
Revolving ditto, 1:413 x 72 to 20 =101:75 to 20. 


Thus I get 626:5 square inches x 101 75 = 63,650. 
2,520 square inches x 20 == 50,400. 


Or & 20-b.h.p. motor of the open type would if entirely 
enclosed and airtight give 


50.400 20-15 86 b.h.p. 


63,650 
This is 793 per cent. of the output of the open motor 
for the same temperature rise, and these being the two 
extreme cases tbe enclosed ventilated type develop 
some value between the two limite, depending on the 
extent of the ventilation. Assume 90 per cent., then the 
three outputs will in this particular case vary as: 


Open motor. 
100 


Ап answer to the question estimated on the lines laid 
down above would give the output of the entirely enclosed 
and airtight motor as 18 b.h.p., the same motor enclosed 
and ventilated having an output of 20 b.h.p.—R. A. C. 


Answer to No. 564 (awarded 5s.).—1f the motor is capable 
of giving 20 h.p. when ventilated, it will be equally capable 
of giving the same horse-power when entirely closed and 
rendered absolutely airtight. It may be that the rise of 
temperature may be so excessive as to melt out any shellac, 
or char the cotton insulation ; but then if the motor be 
entirely enclosed, this is what might happen even were the 
machine run on open circuit, and the rise in temperature 
might not cause any extra loss in efficiency. 

he main sources of the heat which is generated in 
running a shunt dynamo or motor are threefold: (1) heat 
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caused by hysteresis in the armature core ; (2) heat caused 
by the current overcoming the resistance of the armature 
windings ; (3) heat caused by the current overcoming the 
resistance of the shunt winding. 

Now, No. 2 is the only one which is affected by the 
load. Nos. 1 and 3 will be the same whether the machine 
runs light or fully loaded, for No. 1 is dependent upon the 
mass of iron, the induction, and the speed, and No. 5 is 
always approximately the same, provided the E.M.F. is 
kept constant in any machine, as a certain definite value 
is required for the magnetising force or a certain definite 
shunt current. 

Now, with an open-type dynamo, whero the air can 
freely permeate to all parts, if the armature has a perl- 
рћега! speed of 3,000ft. per minute, the rise in temperature 


will be : 
For the armatüre— W x é4 
For the fields— W s 100. 


where W = watts lost; 
А area in square inches. 


If the air cannot flow freely to all parts the rise ia 
temperature will be higher, not because more energy is 
dissipated in the form of heat, but because the machine 
cannot throw off the heat which accumulates. 

Now, if the motor be thoroughly enclosed, the heat due 
to the armature will be added to that from the fields, and 
one formula must be found for the two. Much must depend 
upon the thickness of the metal. The writer has found 
that for the temperature inside the case the formula 
LE gives the rise, where A’ is the exposed area of 
the outside of the case. It may be that the heat due to 
Nos. 1 and 3 will cause the inside temperature of the case 
to rise to such a degree that it is impossible to work the 
motor enclosed at all; so T. Б.” will see that while the 
motor will give off the same power, the rise of temperature, 
which limits the load, must depend upon the outside area. 
In order to obtain a larger cooling surface, Messrs. Thos. 
Parker, Limited, corrugate the cases of their motor, with 
good results. j 

Some years ago Mr. Wilson Hartnell, of Leeds, took out 
& patent for an enclosed motor filled inside the case with 
nitrogen or other non-combustible gas to prevent explo- 
sions due to sparks in а coal-mine. The writer has 
suggested in place of this that the motor should only be 
made partially airtight, and that a pipe should be fixed 
from the motor case to а cylindez of compressed nitrogen ; 
this would supply the fresh nitrogen in place of that which 
must in practice leak away, while at the same it would 
keep the motor cool, owing to the cooling action of any 
gas when expanding, as this gas would as it passed from 
the pipe into the case. It was suggested to the writer 
that the bed-plate might be made a receiver, into which a 
small pump driven off the armatare shaft pumped com- 
pressed air, and this air was allowed to freely expand in 
the case to keep it cool. The objection to this course is 
that you heat up the bottom part in compressing and cool 
the top in expansion, and as it is all part of the same 
machine, little gain would result, owing to the conduction 
and convection of heat —M. as ies 


— — — 


APPOINTMENTS VACANT. 


Resident Eagineer, Button Coldfield Corporation, £200 per 
annum, April 25 Details in our advertisement columns. 

Electrical Engineer, Colliery. Details in our advertisement 
columns. 
"Junior Mains Assistant, £120 per annum. Apply to chairman 
of Electricity Committee, Town Hall, Manchester, April 20. 
fCierk ef Works.—The Colne Town Council will shortly adver- 
tise for & clerk of works, £2 per week. 

Typewriter (male) knowledge of electrical business, Details 
in our advertisement columns. 

Censultiag Electrieal Engineer, Guardians of Willesden. 
Apply to Mr. J. Hatton Haylor, clerk, Guardians’ Offices, 329, 
High road, Kilburn, N. W., by 28rd inst 


NEW COMPANIES. 


222% following new companies have been registered sinoe our las 
ue: 

Kenworthy and Co, Limited.—Capital, £2,000. Objects: to 
carry on the business of mechanical, electrical, and general engi- 


‘neers, builders, etc. 


Anglo-American Aluminium Company, Limited. — Capital, 
£1,500. Object: to carry on the business of aluminium manu- 
facturers, metallurgical, chemical, electrical, and mechanical 
engineers, etc. | 

T. C. Williams and Sons, Limited.—Capital, £20,000 (4,000 

erence). Object: to acquire the business carried on by 

. W. Williams at Reading as T. C. Williams and Sons, and to 
carry on the business of manufacturers, ironmongers, mechanical 
and electrical engineers, etc. 

Maund and Robson, Limited. Capital, £10,000. Object: to 
carry on the business of carriers of passengers and goode, electric 
engineers, contractors, manufacturers of and dealers in railway, 
tramway, electric, magnetic, galvanic, and other apparabus, 
mechanical and chemical engineers, etc. 

William Wilson and Co., Limited.—Capital, £30,000. Object: 
to acquire and carry on the business of an ironmonger, engineer, 
and electrician, now carried on by William Wilson under the style 
or firm of William Wilson and Co. at 50, 52 and 54, King-sbtreet, 
and 3 and 5 80. James's-square, Manchester, and at Middleton. 

Georgo Leek and Bons, Limited.—Capital, £3,000. Object: 
to take over all or any of the businesses carried on at Hope-street 
Foundry, Salford, by G. Leek and G. A. Leek as George Leek and 
Son, and to carry on the business of ironfounders, mechanical and 
electrical engineers, toolmakers, brass founders, metal workers, 
boilermakers, ebc. 

Vanoouver Engineering Works, Limited.—Capital, £40,000, 
Object: to acquire from the Vancouver Agency, Limited, the 
engineering works and business now carried on by Armstrong, 
Morrison, and Co., on the harbour of Vancouver City, апа to carry 
on the business of marine, mining, hydraulic, electrical, and ge 
engineers, shipbuilders and repairers, etc. 


COMPANIES’ MEETINGS AND REPORTS. 


EASTERN EXTENSION, AUSTRALASIA, AND CHINA 
TELEGRAPH. 


The report of the directors for the half. year ended Dec. 31 lasd 
shows that the gross receipts have amounted to £360,889, against 
£339,450 for the 5 half-year of 1898 The working. 
expenses, including £23 586 for maintenance of cables, absorb 
£104,640, against £116,935 fot the corresponding period of 1899, 
leaviog a balance of £256,249. From this is deducted income bax, 
interest on debenture stock, donations to the Indian Famine and 
Foochow Flood Relief Fands, and £1,500 for a testimonial to the 
late chairman as recommended by the shareholders, leaving as neb 
profit £242,029. After adding £16,833 brought forward, there is 
an available balance of £258,862, One quarterly interim dividend 
of 14 per cent. has been paid for the half-year, and it is now 
proposed to distribute another of like amount, making, with the 
interim dividends paid for the first half-year, a total dividend of 
5 per cent. It is also recommended to pay a bonus of 4s. per 
share, or 2 рег conb., making a total distribution of 7 per cent, for 
1900, leaving a balance of £146 362. After deducting £4,880 
towards providing the agreed dividend on the new iseue of 
shares, there remains £141,482, which has been transferred 
to the general reserve fund. This fund has also been credited 
with the premium of 2150 000 received on the new issue 
of shares, and debited with £125,137, the amount of expendi- 
ture to date on the Cape-Australian cable. The company, in 
oon junction with the Great Northern Telegraph Company, has 
constructed land lines between Taku, Tientein, and Pekin, in con- 
nection with the international cables recently eebablished by them 
to the north of Shanghai. These land lines have been opened to 
the public withoud any addivional charge being made on telegrame 
exchanged between Europe and China. Further reductions of 
rates were brought into force on Jan. 1 last for telegrams exchanged 
with South Australia, Western Australia, and Tasmania. The 
Government of New South Wales has since accepbed the agree- 
ment, and the reduced rates were applied to telegrams exchanged 
with that State as from Feb. 1 last. The ss. ‘‘ Anglia," with the 
first section of the Cape-Australian cable—namely, between Durban 
and Mauritius—left the Thames for Natal on the 29th ult. A cone 
tract has been entered into with the Netherlands Indian Government 
for supplying and laying on account of that Government а cable 
between Java and Borneo. The cable is expected to be laid 
during the current half-year. 


INDO-EUROPEAN TELEGRAPH. 


The directors’ report for 1900, to be presented to the meeting on 
the 30th insb., states that the directors are still negotiating with 
the Imperial German Government for an extension of the Com- 
pany’s concession. The general tariff to Australia has been reduced, 
and the Company has assented to bear ite share of a reduction in 
the rate to India. This reduction, ib is expected, will be made 
before long. The lines of the Company continue to work most 
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efficiently, and both the Wheatstone and duplex systems are giving 
atisfaction. The revenue amounted to £151,643, as compared 
with £142 343 for 1899, an increase of 29,300. The expenses were: 
on commercial and general account, £39,532; on maintenance 
account (expenses and charges) £38,827—total, £78,359, an 
increase of £3,702. Dea the above expenaes а balance 
remains of £73,284, from which income tax paid, £3,560, has to be 
deducted. То this the amount brought from 1899, £7,692, haa 
been added, and also a repayment by the Persian Governmnt of 
£17,238, ing & total of £94,654. From this amount £25,000 
haa been to reserve, and that sum, together with £10 625 
amount to interim dividend, and а provision for depreciation of 
securities of £15,000 have to be deducted, leaving £44 029. The 
directors propose а dividend for the six months ended Dec. 31 of 
17s. 6d. per share, making, with the dividend already paid, 6 per 
cent. Further, the directors recommend a bonus of 20s. per share, 
making 10 per cent. for the year, carrying forward £12,154. 


DUDLEY, STOURBRIDGE, AND DISTRICT ELECTRIC 
TRACTION. | 


The general meeting of the shareholders was held on Wednesday 
ab Donington House, Norfolk street, Strand. 

Mr. C, Shirreff Hilton, who presided, seid that since the last 
meeting 8,211 shares had been issued to the Britieh Electric 
Traction Company in parb payment to them as contractors, and 
19,370 shares been issued to the public, thereby increasing the 
total capital of the Company to £200,000. The running expenses 
during the period under review had been £8 874, as compared 
with £4,493 in 1899, this being due to а large extent to the open- 
ing of new lines and also to the enbanced cost of fuel. They 

ht look for rather bebter results, however, in this direction 
during the current 12 months. In the traffic receipts there had 
been an increase from £11,000 in 1899 to £18 290, mainly due to 
the opening of new lines. The Netherton and Cradley Heath 
route was opened for traffic in October last, and the Kingswin. 
ford and ardsley section in December, and so far there 
was every reason to be satisfied with the reeults obtained 
from them, The directors recommended that of the sum 
available for distribution £2,000 should be set aside towards a 
sinking fund to provide against the ршщ tenure of the Com- 
pany, that £1,500 should be placed to depreciation fund, and that 
а dividend of 4 per cent. be paid on the ordinary shares, leaving 
£746 to be carried forward. The extension along the High- street, 
Sbourbridge, was expected to be ready for traffic in а few weeks, 
and, therefore, the directors thought it would be a wise thing now 
to proceed with the continuation of this line to the Lye. He 
hoped the Company would then have arrived at the end of their 
capital ORAT. for some time. To provide for the additional 
ture involved by these extensions, and for any sum still 

due under the old contracte, ib was proposed to issue debentures 
on debenture stock. An issue of £60,000 would probably cover 
all their requirements. The outlook for the current year was, in 
his opinion, favourable in every direction. In conclusion, he 
mentioned that, owing to the pressure of obher engagemente, 
Mr. Emile Garcke and Mr. J. S. Raworth had resigned their seats 
on the Board, and moved the adoption of the report and accounts. 

Mr. Perey Sellon having seconded the motion, ib was carried 
unanimously. 


BLACKHEATH DISTRICT ELECTRIC LIGHT. 


The third ordinary general meeting of the proprietors took 
lace ab the Cannon-street Hotel, under the presidency of Sir 
Топ A. Willox, M.P., on Wednesday. 

The Chairman, in moving the adoption of the reporb, said they 
were in hopes that the works would have been finished in October 
or November last, and that they would have had the advantage of 
a winber service, bub as it was they only gob to work from their 
own generating station on Feb. 14, and the delay involved a serious 
loss of revenue. Part of the logs, to the extent of £1,200, had 
been recovered from the contractors as compensation for delay in 
the delivery of the machinery. The business of the Company was 
now steadily increasing, and no interruption of the service had 
occurred since they started on Feb. 14. The number of lamps 
eonnected on Feb. 14, 1900, was equivalent to 5,957 of 8 c.p., and 
on Dec, 31 was equivalent to 14,473. During the same period the 
number of consumers increased from 132 to 342. On March 31 
the connections amounted to an equivalent of 16,520 8 c.p. lamps, 
and applications for а further 4,907 8-c.p. equivalente had been 
received, making a total of 21,427 8 c.p. connected and applied 
for. The were certainly encouraging. 


prospects 
The report was adopted nem. con. 


OSWESTRY ELECTRIC LIGHTING AND POWER. 


The report of the directors for 1900 states that the gross profit 
for the year amounts to £251. 8s. 11d., which, with £20. 9s. 2d. 
brought forward from 1899, makes an available balance of £271. 
18s. 1d. The accounts show continued progress, although the high 

rice of coal has seriously reduced the available profit. The 
directori have written a further sum of £18. Os. 6d. off the pre- 
liminary expenses, and have charged to revenue the balance of 
the cost of the renewal of the batteries referred to in their last 
reporb. They recommend the declaration of a dividend ab the 
rabe of “ре с leaving £1. 4s. 5d. to be carried to next 
account. ith much regret the directors record the death of two 


of their colleagues during the past year, Mr. R. R. Lloyd and: 


‘worth and Duncan, 
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Mr. Edmund Williams. To fill the vacancies thus created, the 
directors have elected Mr. John Minshall and Mr. Richard Taylor. 
The directors retiring by rotation are Mr. A. Wynne Corrie and 
sea ae aaa Smith, who are eligible, and offer themselves for 
re election. 


NORTH STAFFORDSHIRE TRAMWAYS. 


The directors in their reporb for 1900 state that the expendi- 
ture on the electrical «үрер manent way, depót, etc., has 
amounted to £14 348, There is still owing to the Potteries Electric 
Traction Company £17,842, The profit from the rental of the 
lines, after payment of debenture interest, is £4,858, which, added 
to £12 118, 2d. brought forward from last account, makes an avail- 
able balance of £4 870. They now recommend a dividend of 6 per 
cent. per аппаш on the preference shares, a dividend on the ordi- 
nary shares of 5 per cent. per annum, and to carry forward £70. 
The lines are being worked by the Potteries Electric Traction 
Company under the terms of the sgreement which was sanctioned 
by the 5 The meeting of the Company will be held on 
the 25th inst. . 


CALCUTTA TRAMWAYS. 


The directors’ report for the year ended Dec. 81 lasb shows that 
the gross receipts were £80,946, expenditure under all heade 
£65 720, and revenue balance £15,225. This, added to the 
credit balance of £25,642 brought forward from last year, 
gives a total of £40,868. From this amount has to be 
deducted £7,198 for interest on debentures for the year, 
and £11,507 for charges in connection with the emium 
on redemption of the 5 per cent. debentures, and the issue 
of the £250000 44 т cent. debenture stock at 98, which 
leaves £22 101, The directors recommend that out of this sum 
£7,000 be carried to reserve, which will bring that account up to 
£10,000, and that a dividend ab the rate of 3 per cent. per annum 
be paid, free of income tax leaving a balance of £4,769 to be 
carried forward. For the first half of the period under review the 
work of reconstruction continued to prejadicially affect the receipte, 
but during the second half, when reconstruction was complete on 
most of the lines, the traffics began to show a very satisfactory 
expansion, which is well maintained. The necessary works for 
the electrical equipment of the system are proceeding rapidly, 
Several valuable plots of freehold land for the power station 
buildings and car-sheds have been acquired, and the work 
of construction is well forward. The contractors’ work is 
also being pushed forward, and much of the plant is 
already on the spot, and being dealt with by the con- 
tractors’ representatives. The whole of the £250,000 of 44 per 
cent. debenture stock alluded to in the last report has been 
allotted, and is now officially quoted on the Stock Exchange, 
The directors will shortly issue the remaining £100,000 created, 
to provide for the payments to the contractors necessary to com- 
plete the electrical equipment. There still remain some »mall 
portions of line to be reconstructed. The report concludes with 
the remark thao it is satisfactory to report that the relations of the 
Company with the Corporation and other authorities in Calcutta 
continue to be of a friendly character. 


===: 
CONTRACTS FOR ELECTRICAL SUPPLIES. 


CONTRACTS OPEN 


Dundee, —The Town Council invite tenders for the supply of 
copper bonds. Tenders by May 1. Details in our advertisement 
columns. 

Rochdale.—Tenders are invited for an electric lift ab Dearnley 
Workhouse оит Apply to the architecte, Messrs. Bubber- 

Motherwell.—The Electric Light Commibtee invite tenders for 
cast iron lamp columns, arc lamps, switches, fittings, etc. Tenders 
by May 18. taila in our advertisement columns. 

London, E.C.—The Directors of the Great Eastern Railway 
Company invite tenders for the annual supply of stores and 
materials. Tenders by May 14. Details in our advertisement 
columns. | 

Middleton.—The Corporation invite tenders for the erection of 
а refuse destructor to work in conjunction with their electricity 
works. Tenders by April 27. Details in our advertisement 
columnas. 

Welis —The City Council are desirous of absolutely disposing 
of their electric lighting order, 1896, and invite offers for the 
purchase of the same. Offers by May 1. Details in our advertise- 
ment columns. 

Aberdeen.—The Electric Lighting Committee invite tenders for 
six water-bube boilers and accessories. Preference will be given 
to straight-tube boilers. Tenders by April 27. Details in our 
advertisement columns. 

Partick.—The Corporation invite tenders for the construction,. 
supply, and erection of main switchboard and instruments and 
battery of accumulators and accessories. Tenders by April 29. 
Details in our advertisement columns, 

Sunderland.—The Corporation invite tenders for the supply 
and erection of main steam, feed, suction, and exhaust 
otc., and additional panels to traction switchboard. Tenders by 
April 26, Details in our advertisement columns h a 
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Cardiff.— The Corporation invite tenders for poles, bases, refuge 
pillars, etc., brackets, feeder and section pillars, eto., trolley and 
other wire. and insulators and line suspensions. Tenders by 
April 30. Details in our advertisement columns. 

Ashton-under-Lyne.—The Electricity Committee invite tenders 
for two continuous-current generating units, each of 250 h. p. to 
300 h.p., with double-acting enclosed engines. Tenders by 
April 29. Details in our advertisement columns. 

АПоа. Тһе Electric Lighting Committee invite tenders for 
insulated cables, joint-boxes, eto., paene arc lamps, lamp pillars, 
etc., and sub-station equipment and sundry connections. Tenders 
by April 30. Details in our advertisement columns, 

Dublin.— The Lighting Committee invite tenders for condensing 
plant, pipework, feed pumps, superheatere, mechanical coaling 
apparatus, overhead crane, and workshop equipment, Tenders 
by April 22. Details in our advertisement columns. 

Wrexham.—The Town Council invite tendere for supplying 
and fixing electric calla for the fire brigade. Specification, eto., 
can be obtained on application to the resident electrical engineer 
to the Corporation, Willow. road. Tenders by April 24, 

Edinburgh.— The Corporation invite tenders for arc lamp 
carbons, cast-iron pipes, pavement and road box frames, and 
covers, etc., for their electricity supply stations for the year from 
May 15. Tenders by April 20. Details in our advertisement 
columns. 

Neweastle-upen-Tyne.—The New Tramways Committee invite 
tenders for supply of cast-iron pipes. Specifications, etc., may 
bs obtained from Mr. Charles Hopkinson, M. I. C. E, 29, Princess- 
street, Manchester, or 26, Victoria-streeb, London. Tenders by 
April 23. 

Peplar.—The Guardians invite tenders for the provision and 
carrying out of the necessary steam, exhaust, hob and cold water 
piping, valves, water-metere, etc., ab their new works adjoining 
the union buildings in High.street, Poplar. Tenders by May 1. 
Details in our advertisement columns. 

Tarkey.—The following works will shortly be taken in hand: 
(1) renewal of submarine cables between Galata and Stamboul ; 
(2) new telegraph line between Bassora end Nedsch (in the interior 
of Arabia) ; (3) new telegraph line from Lohya to Lith (along the 
coast of the Red Sea, abou» 650 miles). 

Metropolitan Asylums Board.—The Board invite tenders for 
the supply and erection of a complete electrical generating plant 
and a complete boiler plant for beating ab the asylam now in 
course of construction ad Tooting Bec., S.W. Tenders by 
April 24. Details in our advertisement columns. 


Madrid.—Tenders are invited by the Spanish Posb Office for a 
concession for the establishment and working of a telephone 
system ab Denia Particulars may be examined on personal 
application ab the Commercial Department of the Foreign Office 
any day between the hoars of 11 a.m. and 5 p.m. Tenders by 
May 10. 

Madrid. —Tenders are invited by the Spanish Government for а 
concession for working a system of electric tramways at Barcelona, 
the concossion already granted having been annulled. Particulars 
may be examined on personal application ab the Commercial 
Department of the Foreign Office апу day between 11 a.m. and 
5 p.m. "Tenders by June 3. 

Madrid.—Tenders are invited by the Municipality of Lopera 
(Jaen) for the concession of the exclusive right of lighting the 
town by electricity for 10 years. Particulare may be examined 
on personal application av the Commercial Department of the 
Foreign Office any day between 11 a.m. and 5 p.m., or ab the 
office of this journal, Tenders by April 28. 


Manchester. — The Electricity Committee invite tenders for the 
supply, delivery, and erection at their Bloom-street generating 
station of: (a) two electrically-driven coal cranes; (b) steam, 
exhaust, drain, and suction pipes for feed pumps. Specifica- 
tions, etc., may be obtained on application to Mr. F. E Hughes, 
secretary, Electricity Department, Town Hall, Manchester. 
Tenders by April 25. 

Middlesbrough. —The Electric Lighting Committee invite 
tenders for boiler-house plant—one 30fb. by 8ft. Gin. Lancashire 
boiler and accessories; engine-house plant—one 300-kw. high- 
speed steam dynamo and accessories, together with steam, 
exhaust, and feed pipes, etc.; condensing apparatus—ejector 
condenser, with circulating pumps. Tenders by April 30. Details 
in our advertisement columns. 

Barrow-in-Farness.—The Corporation invite tenders for the 
supply of (A) paper-insulated, -covered concentric cables ; 
(B) disconnecting and joint boxes, pavement oovers; (C) caat- 
iron pipes, etc. ; (D) earthenware conduits апа pipes; (E) balancing 
transformer and switchboards. Specifications, etc., may be 
obtained upon application to Mr. C. F. Preston, town clerk, 
Hall, Barrow-in-Furness. Tenders by April 24. 


Palencia (Spain). —Tenders are invited for the installation and 
working of a telephone system for nob more than 20 years; 10 per 
cent. of the annual гесе ad will have to be paid to the Govern. 
men Sb Dara may х restart 2 ов Genera! Post and 

elegra apartment by Apri . Вос 
been received may be examined on п 
Commercial Department of the Foreign Off 
11 a.m. and 5 p.m. 

Battersea.—The Borough Council invite tenders for the carry. 
ing out of work in connection "л ios supply ае water for 
condensing purposes to their cen generating station, 
Lombard-road, adjacent to the River Thames, as follows : electric 


own 


iculars as have 
application at the 
ce any day between 
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pumps, pipework, etc., for condensing water; river work, pipes, 
and pite for condensing water supply. Specifications, etc., may 
be obtained on eae to the Town Clerk, Municipal Buildings, 
Lavender-hill, S. W. Tenders by April 30. 

Portemouth.—The Corporation invite tenders for supplying and 
laying telephone conduits and cables, сор wire, iron and steel 
stay wire, insulated wiree, lightning and ЕБ саноа guards, arm 
bolts, nute, and washers, m neous ironwork, insulators, 
switchboards, batteries, telephone instrumente, fixing subscribers’ 
instruments, creosoted poles, oak arms, erecting poles, arms, stays, 
insulators, wires, obc., and silicium bronze wire. Tenders by 
April 30. Details in our advertisement columns. 

Manchester. —The Electricity Committee invite tenders for the 
supply, delivery, and erection at their Stuart-sbreet generating 
station of (Specification No. 1) water-tube boilers; (No. 2) plant 
of 15,000 i. b. p. in generating and sub-stations ; Sections А, B, 
and C) steam-engines, with condensing and auxiliary plant ; (D) 
three-phase generators; (E) motor-transformers. Specifications, 
etc., may be obtained on application to Mr. F. E. Hughes, secre- 


tary, Electricity Department, Town Hall, Manchester. Tenders 
by May 7. 
Plymouth.—The Plymouth, Stonehouse, and Devonport Tram- 


ways Company invite tenders for the reconstruction of the existing 
tramway lines in Plymouth, Stonehouse, and Devonport, and the 
reduction of the gauge from 4ft. 84in. to 3ft. 6in., and the bonding 
of the rails for electric traction. The rails, points, crossings, tie- 
bars, fishplates, fishbolte, copper bonds, and any granite sebte thab 
may be required will be supplied by the tramways oompany: 
Particulars can be obtained on application to Mr. John Glen, C. E., 
engineer, 11, Queen Victoria-street, London, Е.С, 

Ludlew.—The Corporation invite tenders for the supply and 
erection of one water · bube boiler to be erected and fitted for con- 
nection with a refuse destructor, with electric motor, injector, ete. ; 
one ditto, ditto, for a coal-fired boiler, and furnace connec 
therewith; two quick. revolution compound bwo-orank self- 
lubricating engines, coupled direct to compound-wound dynamos, 
equal to an output of 35 kw. each, with motor-traneformers and 
accessories ; steam, exhaust, and feed pipes ; overhead travelling 
erane (six tons); switchboard and insbruments; accumulators ; 
electricity supply mains; and public arc lighting and glow lamps, 
the latter on existing pillars. Tenders by May 20. Details in 
our &dvertisement columns, 

Tonbridge (Kent). —The Urban District Council invite tenders 
for the supply and erection of (Section A) boiler-house planb— 
two Lancasbire boilers and accessories, steam pump, injector, and 
economiser ; (B) engine-house plant —two 50-kw. steam dynamos, 
motor-brensformer, and accessories; (C) condensing apparatus 
and pipework ; (D) overhead travelling crane; (E) switchboard 
and instruments; (F) accumulators; (С) ену supply mains; 
(H) public arc lighting; (I) house meters; (K) public incan- 
descent lighting, for the municipal electricity works. The whole 
bound up in one specification. Specifications, etc., may be 
obtained by manufacturers ab the offices of Mr. Robert Hammond, 
64, Victoria-street, Westminster, S. W. Tenders by May 30. 

Battersea.—The Borough Council are prepared to consider 
schemes for the wiring of conaumers’ premises for electric lighting, 
free of all initial cost to the Council or the consumer. The wiring 
rules and the general conditions under which the work would have 
to be carried oub can be obtained on application to Mr. W. Marcus 
Wilkins, town clerk, Lavender-hill, S. W., upon the deposit of 
£1. le., to be returned on the receipt of a bona fide tender. The 
conditions admit of payment to the contractors for the work 
carried out by them in one or more of the following ways: (a) by 
one cash payment by the consumer; (b) by the easy payment 
system; (c) by a fixed rental per annum; (d) by а small extra 

e per unit supplied to the consumer, to be collected by the 
Council and paid by them to the contractors, "Tenders by May 14. 


RESULTS OF TENDERS: 


Whitehaven.—The Town Council have accepted the tender of 
Callender and Co., Limited, for the supply of mains, at £2,782. 

Maidstene.—The Town Council have accepted the tender of 
Aiton and Co. for the extra work on steam mains, piping, and 
valves for the new engine, аб £260. 

Brighton.—The Corporation have accepted the tender of Sattin 
and Evershed for erection and completion of а motor-room and 
SE am trowelled cement ab the Corporation electricity works 
ab £1,250, 

Rochdale. — The Corporation have accepted the follo 
tenders: Askham Bros. and Wilson, Steel Foundry, Sheffi 
tiebars ; Ibbotson Bros. and Co., Limited, Globe Steelworks, 
Sheffield, bolts and nute. 

Bolton.—The Electricity Committee have accepted the following 
tenders: English Electric Manufacturing Company, Limited, for 
the supply of a couple of 900-kw. generators; Mather and Platt, 
for the coupling together of two balancers. 

Darwen (Lanos.). —The Corporation have accepted the tender of 
the British Insulated Wire Company, Limited, Prescot, for supply 
and delivery of feeder cables, pillars, and overhead electrical 
equipment in connection with the electric tramway, 

.—The tender of Messrs. Ritchie has been accepted 
for the supply of cast-iron water circulation and disch 
and cooling gutters; and that of Mesers. Lloyd, at £12. 10a., for 
supply of special tee-piece for the new turbo alternator. Quota- 
tions from Messrs. Hayward Bros, and Eckstein for a new glass 
switchboard platform have been referred to the chairman and 
engineer to deal with, | 
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Beurnemouth.—The following tenders have been received for 
the Corporation tramways : 


Contract No. 1.—38 electric cars, eto. 
Bramigk and Co.. 2.2.2. 255,025 0 0 
Biemens Bros. and Oo., Limited ........................ Ра 970 0 0 
x ipse denis : FVV ath б ч 
ungarlan way Carriage an e Oompany... g 
Hurst, Nelson, and OOo. 2 472 4 0 
British n- Houston Oom 2.2.2.2. . . 29,004 8 0 
Brush Electrical Engineering Company, Limited.. 88581 0 0 
British Westinghonse Electric and Manufacturing 
Company. Limited (accepted) ..... та ded as 0 0 


Note. —One informal tender was also received. 
Oontract No. 3.— Four steam dynamos, "n 


Brush Hlectrical Engineering Oompany, Limited ..... 18,930 0 0 
British Westinghouse Electric and Manufacturin 

Оошралу, 61! E . 17,867 0 0 
British Schuckert Electric Traction Oompany ....... 2. 17,465 0 0 
Brush Electrical Engineering Oompany .......... .. 17,250 0 0 
British Westinghouse Company... ... . 16,234 0 0 
British Schuckert Oompany .....—..—.—.—.—.-.—.... 16145 0 0 
Anchor Electric Oompany .. . . . . . .. . 15,900 0 0 
Johnson-Lundell Electric Traction Company ............ 16,135 0 0 
Lancashire o and Motor Company, Limited.. 15,406 0 0 
British Schuckert Electric Traction Company ... 15,485 0 0 
Anchor Electric Company . . 15 200 0 0 
Anchor Electric Company p. . ... . 15,100 0 0 
Lancashire Dynamo and Motor Oompany............. 14844 0 0 
Siemens Bros. and Oo., Limited. € . 14,890 0 0 
British Thomson- Houston Oompany, Limited (accepted) 14,723 0 0 
Johneon-Lundell Electric Traction Company ... 14,985 0 0 
British Thomson-Houston Oompany....... ec--.. 15.995 0 0 
Bow, MeLachlan, and Оо. .......—.—.....— oas nan o os s os s oe o o 14,000 0 0 
О. A. Parsons and Oo TEE . 13,418 0 0 
British Westinghouse Company y .. 11,923 0 0 
British Thomson-Houston Company ......... 123,331 0 0 
О. A. Parsons and (o 5 . 125351 0 0 
Siemens Bros. and Oo....... —— —— .. 12199 0 0 
Lancashire Dynamo and Motor Oompany....... Mie cas 11982 0 0 
О. A. Parsons and Co 4 19 239 0 0 


Note.— Five informal tenders were also received, 


BUSINESS NOTES. 


TRACTION. 

Salford.—The agreement between the Corporation and the 
Manchester Tramways Company is all bub concluded. 

Wolverhampton.—The pro new electric tramways will 
involve the expenditure of nearly £56,000 on paving, ete. 

Taunton.—The Town Council have agreed to the plans of the 
proposed tramways submitted by the tramways company. 

Leamington.—The Board of Trade have passed the Warwick 
and Leamington tramways order subject to certain alterations, 

Willenhall.—The British Electric Traction Company have 
пе plans for the proposed new tramways with the Town 

uncil, 

Audenshaw.—The District Council have determined to apply 
for two years’ extension of time in which to construct the proposed 
tramways. 

Sheffield. —Following close upon the inauguration of the electric 
service to Broombill and Crooks, the section to Darnall has now 
been opened. 

Ashton-under-Lyne.—The surveyor has been instructed to 

ure tenders for the necessary rails, eto., for the intended 
electric tramway е within the borough. 

Lianelly,—The Light Railway Commissioners have approved 
the scheme for electric light and traction, and have submitted it 
to the Board of Trade for confirmation. 

Bury —The Rochdale Corporation have intimated to the Bury 
Board of Guardians thab the present is not an opportune time for 
extending the electric tramways to Bamford. 

Wigav.—The opposition of neighbouring authorities to the 
Corporation Tramwaye Bill has resul:ed in an agreement as to 
certain of the clauses to which objection was taken. 

Sunderland. —The conductors of the municipal electric trams 
are seekiny an advance of wages from 22a. 61. to 25a , with a rise 
of 25 рег week at the expiration of six months’ service. 

West Ham.—The question of the municipalisation of the tram- 
ауп will shortly engage the attention of the authorities interested, 
the L ndon County Council, and the tramway company. 

Llandudno.—The engineer to the Great Orme tramway, which 
has now been commenced, has laid plans before the Diebricd 
Council. and has undertaken to produce complete plans as soon 
as poesible. 

Motorcar Raco.—The German Emperor has announced his 
intention of offering a prizs to the winner of the motorcar гасе 
between Paris and Berlin, which is to take place in the course of 
the summer. | 

Eecies.—The Town Council have decided бо accept the offer of 
the Salford Corporation to pay an annual renbal of £250 for the 
use of the Eccles tramways until they are reconstructed for 
electric traction. 

Hull —The tramway statistics show that since the inauguration 
of the electric tramways on July 5, 1899, to March 31 last, 


-offer £37 500 and the tramways company aek £45,000. 


23,482 984 oe have been carried, the receipte amounting 
to £97,845, 150, 4d. 

Dundee.—A run was made over the new Blackness road route 
on Monday by one of the electric cars, and everything was found 
in good working order. The route is expected to be opened for 
traffic in the course of next week. : ! 

Kersley.—' The District Council have almost completed the 
preliminary work in connection with laylng the new tramlines and 
running the cars through their district, The electric current will 
be supplied by the Farnworth Council. 


Calcutta. —Indian Engineering announces that the electric cars 
will probably be running in another three months. The engines 
are on their way out, and by the beginning of June will probably 
be busy on the Kidderpore and Kalighat sections. 


"Tube" Enquiry.—The ia t into the damage to 2, 
Lancaster-gate, alleged to have n caused by the construction 
of the Central London Railway, was concluded at the Surveyors’ 
Institute on Wednesday. The umpire reserved his award. 


Stourbridge.— Abd the last meeting of the old Board of Guardians 
a letter was read stating that the electric tramway company would 
extend the stage from the bottom of Brettell-lane to the work. 
house entrance, in answer to a request from the Guardians, 


Gateshead.—The electric tramlines will be inspected by a 
representative from the Local Government Board on the 22nd inst. 
The official opening, however, will nob take place until May 8. A 
trial trip over some of the lines was made on Saturday last. 


Admiralty Tramway.—4A recent issue of the Gazette contains 
an order of the Board of Trade empowering the Admiralty to 
take by compulsory purchase land for the construction of а tram. 
way from Teapot Hard to the naval magazine ab Chattenden, in 

enb, 

Burslem. —The Council have received a letter from the Pobteries 
Electric Traction on enr in reference to their propose tram- 
way extension from Hanley to Sneyd Green, and stating that 
se fr A to commence running steam omnibuses to Milton 
on May 1. 

Blackburn.—During the month of February the Corporation 
trams ran 42 856 miles and carried 323,822 passengers, the total 
receipts being £1 568 128. 9d. On the Blackburn and Darwen 
section 11 964 miles were run, 124 179 paesengers carried, and 
£526. Oa. 6d. earned. 

Limerick —The tramway company have petitioned the Сог. 
poration to amend their original agreement with respect to the 

roposed tramways in the city, involving an outlay of £100,000, 

у makiog the term of purchase 50 instead of 21 years, The matter 
is ander consideration. 

Wakefield —Ab the City Council mee'ing on Tuesday, bhe 
Mayor said there was no intention on the part of the Corporation 
to prevent the laying of tramways in the óiby ; in fact, they were 
all willing to give their support so long as the intereste of the 
town were safeguarded. 

Ноте. The Town Council are consideriog the question of 
acquiring the tramway system with а view to establishing electric 
traction throughou* the districh in conjunction with the other 
authorities interested, A wire conduit is to be build under Church- 
road at a cost of about £880, | 

Northampton. — The Corporation have finally decided to take 
ateps to acquire by compuleory powers the Northampton streeb 
tramways. The committee acting on bebalf of the Corporation 

e total 


cosh of the undertaking which has been 1n existence 20 years, was 
£56 000. 

Aberdeen.—4At the last meeting of the Town Council a long 
discussion took place over the question of the utilisation of the 
property purchased for the tramway undertaking at the foot of 
Constitution-street, Ib was decided thao the existing building be 
allowed to remain, and the car-sheds erected on the vacant ground 
adjoining. 

st. Helens.—Ab the local county court on Wednesday a lady 
obtained £16 damages for injury from the St. Helens and Districb 
Tramways Company, a settlement being arrived at. She stated 
that she had sufferel shock to her nervous system through а 
collision between two electric cars, in one of which she was a 
passenger. 

Liver pool.— Oo Saturday an electric car coming into the city 
with a load of football enthusiasts, ran with much force into a 
stationary car ab the junction of Sootland-road and Cazneau · streed. 
So great was the impact that an explosion took place in the fuse 
box. and there was at once а sbampede of passengers. No ove was 
reported injured. 

Newonstle.— The entire tram service is stopped the company 
having failed to come to fresh terms with the Corporation as to 
а renewal of the lease pending the installation of the munici 
electric tramways. Until the Corporation’s cars are ready, which 
will probably be by the end of this year, it is expected that New- · 
castle will be without a tram service. 

Paris. —Io is claimed that the Metropolitan Railway has beaten 
the world's record for the number of passengers carried on any 
railway line. From Jan. 1 to March 31 the system carried 
11,315,799 passengers, This would be аб the rate of 32 millions 
a year, Oa Easter Sunday the Metropolitan carried 182,216, or 
double the greatest number on any day during the Exhibition. 

Military Automebiles.— On the suggestion of Colonel Crompton, 
who is a member of the committee which has been formed in con- 
nection with the Military Exhibition which is to take place at 


510 
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Earl's Court during the forthcoming summer, the Automobile Club 
have been asked to assist in securing an exhibition of automobiles 
or automobile carriages and plant adapted for military field 
purposes, 

Swindon.—The Board of Trade, we learn, have granted the 
Corporation a provisional order to construct about 10 miles of 
electric tramways in the borough. A site for a generating station 
has been fixed upon, the contract for the supply of engines, 
dynamos, etc. having been obtained by Messrs. Siemens Bros. 
and Co. Tenders will shortly be invited for the erection of the 
necessary buildings. 

_Lowestoft.—A ratepayers’ meeting was held on Monday to con- 
sider and determine upon the aee of consenting to the 
promotion of the Corporation Bill, which, among other things, 
aske for power to construct and work tramways and to make 
further provision in regard to the electric lighting undertaking of 
the согросецоа, Further, to empower them to supply electricity 
in bulk beyond tbe borough, and to supply electrical fittings. А 


PU шон was ultimately passed favouring the promotion of the 


New Zealand.—The Roslyn Tramway Company have jusb 
established a line of electric tramways in Dunedin. The overhead 
trolley system has been adopted, and the whole of the work in 
connection with the track, cars and power station equipment has 
been carried out by the British Westinghouse Company.. The 
Dunedin City Council have resolved to buy up the local tramway 
companies’ undertakings, and equip them throughout with electric 

wer bransmitted from some waterfalls distant about 12 miles 
rom the city. 


Hudderefield.—The tramway employés have considered the 
question of Sunday trams. The men have unanimously resolved 
not to approve of the proposal, stating that they mach prefer to 
have their Sundays off duty than accept pay and a balf, or even 
double pay, in consideration of a whole or even half.day Sunday 
service. At the Town Council meeting on Wednesday ib was 
resolved that it should be an instruction to the Tramways Com- 
mittee to make arrangements at an early date to run Sunday 
cars on those sections of the system which have been electrically 
equipped. 

Bradford.—The opposition of the Shelf Tramway Company 60 
the Corporation Tramways Bill has now been withdrawn upon 
compromise under which the Corporation will reconstruct the 
lines, with the option of taking them over with contingent terms 
based upon tbe estimated profite, and the acquisition of a certain 
proportion of the fixed plant and buildings. Similar terms were 
offered to the Bradford Company, bub were not accepted. The 
differences, however, are now ш зіпіу of detail, and an agreement 
is likely to be arrived at. The whole of the leases of the Bradford 
lines expire on Jan. 31, 1903. 


flouthport. —A sub committee of the Tram vays Committee has 
been appointed to negótiate with the Birkdale and Southport 
Tramways Company for the surrender of the company’s running 
powers on the infirmary and Kew Gardens section of the Corpora 
tion tramways on Saturday next on conditions, including the 
fou of £200 tothe company. Abd the local police court on 

onday, Isaac Georgeson, an electric car driver employed by the 
Corporation, was summoned for furiously driving his car in Lord- 
sbreeb on Easter Monday. Evidence was given to the effect that 
at one particular spot the car was proceeding ab tbe rate of 15 
miles an hour, and the magistrates imposed a fine of 108. and costs. 


Halifax.—.A meeting of ratepayers of Skircoat Ward has been 
held to consider the queetion of the iocline tramway which the 
Town Council have decided to construct at Salterhebble, and 
which is intended to connect ordinary tramlines between Halifax 
on the one side, and ovhers ys to be formed to Elland, West Vale, 
and Sowerby Bridge, on the other, so as to avoid а steep and 
roundabout connection vid Salterhebble Hill. A fear was expressed 
that the present tramways, if properly dealb with as to deprecia- 
tion, were воб really yielding a profid The time had arrived 
when, it was urged, the Corporation ought to stay their hande, 
After a protracted discussion, the meetio ed a resolution 
against the incline tramway, which would involve an outlay of 
£12 000. 

Leeds. —Atthe meeting of the Tramways Committee o» Monday 
the chairman presented a highly satisfactory re;:uru showing the 
receipte and car mileage for the financial year ending March 25. 
The receipts for the twelvemonth amount to £180,283. Os. 3d., as 
compared with £126,656. 6s. 4d. for the year ended March 25, 
1900, or an increase of £53 626. 13s. 11d. On the electric routes 
the earnings total up to £133,449. lle. 5d., or £70,013 le. more 
than in the previous year. As was expected. the receipts from the 
steam and horse cars show a falliog off. While the electric 
mileage has been nearly doubled, there is no decline in the receipts 
per car mile ; in fact, there is a slight increase, the earnings for 
1901 being 12:77d., as against 12:62d. for 1900. The actual 
increase is ‘15d. For the moment the year's profits are unknown. 
The total number of paesengers carried during the year stands at 
30,334,475. Of these 29,116 270 were taken on the electric cars. 

Cardift.—Major Druitt has held an enquiry with reference 


to tbe application of the Corporation for sanction to a loan of 
£277,630 for tramway purposes. The evidence of the Mayor 
showed that the total indebtedness of the borough was £2 434,999. 


posed tramways were to be worked on the overhead 
5 "Reduced do mge lines, they ran 15 miles. 
Track-laying work commenced on . 18 last, and cable work on 
Dec. 28. The contract of the carshed had been leb, and the tender 


had been accepted 


on t 


for the power station. As to the £850,000 
authorised under the Cardiff Corporation Доб, 1898, £261,510 was 


estimated to be expended for the construction and electrical equip- 
mend of the tracks and wood paving of the roads, and after pro- 
viding for other expenses there remained a balance of £144 614 to 
be borrowed for new tramways, and this sum was included in the 
sum of £277,030, the subject of the present enquiry. А further 
application would be made in due course for sanction to а loan for 
the acquisition and conversion of the existing tramways. 
inspector will report in due course. The question was raised аб 
the last Tramways Committee meeting why the linee in Cathedral- 
road were nob laid to the borough boundary, and it was explained 
that the Corporation had no power to do во, and thab а provisional 
order would be necessary. 10 was further stated that the 
additional work would cost between £3,000 and £4,000. The 
question will be considered ab the nexb Town Council meeting. 
The Electrica) and Lighting Committee have decided to accept the 
offers of the Property and Markets Committee to fib up the upper 
portion of the fish market as offices for tramways and lighting 
purposes, provided a seven years lease be taken. 


Manchester The budget of the Tramways Committee for the 
ensuing year presente several interesting features. Ib is estimated 
that the electrical energy supplied by the Electricity Committee 
during this period will сово £11,200; traffic expenses, £27,640; 
salaries and general expenses, £13,056 ; maintenance and renewals, 
£5,450; and depreciation, £5,000. Under the head of special 
charges occur the following items: amount payable to the Man- 
chester Carriage and Tramways Company in respect of lines taken 
over by the Corporation under the agreement of July 21, 1900, 
£15,822 ; amount payable to the Salford Corporation in respect of 
receipts on Bury New road route, £6,000. Repairs to tramwa 
are estimated to require £1,500. Other fixed charges bring 
total estimated expenditure to £115,410. The amount of income 


from traffic during the year is expected to be £116 370. The lines 
leased to the tramways company are estimated to produce £16,300. 


The amount payable by the Salford Corporation in reepect of rent 


aud running powers is pub down at £6 700. Miscellaneous receipts 


bring the estimated total income of the Manchester tramways 
undertaking for the ensuing year to £140 410. This leaves 
ап estimated surplus on the year's working of £25,000. At 


the beginning of last year it was calculated that the com- 
mittee would only be able to relieve the rates to the extent 
of £19,000. On last year's account the Tramways Committee 
find themselves with a balance of £4 408 in hand. This, added 
to the estimated balance for the year just commenced, places а 
total of £29,408 at the disposal of the committee. Ib has been 
decided that £5 600 of this should be transferred to the per- 


manent-way renewals fund. £3 808 to the general reserve fund, 


and had the balance of £20 000 should be contributed to the city 
fund in aid of the rates. The capital account of the committee 
stands at £625,000. Turning to the affairs of the Carriage Com- 


pany, the directors’ report for the half year ended Feb. 28, 


states that the receipts were £285,069, an increase of £10,000 
on the corresponding half of last year. 
sum of £56,354 the directors propose to 


Оаб of the disposable 
y 24 per cent. on 
the preference ebares, and 5 per cent. and a bonus of 2j per cent. 

he ordinary shares. Twenty thousand pounds is to be added 
to the reserve, and £5 258 carried forward. Twelve months ago 
the total paid-up capital was £410,000. А sum of £375,000 was 


invested in outside securities, and the reserve fund was £190,000. 
The total undivided profits were £643,000, or 50 per cent. more 
than the paid-up capital. 


LIGHTING AND GENERAL, 


Dorchester.—The draft provisional order for electric lighting 
has been passed by the Board of Trade. 

Doncaster.—The Rural District Council have decided to support 
the Yorkshire Electric Power Company’s Bill. 

Wolverhampton, —Sanction has been obtained to the borrowing 
of £59,942 for the purpose of supplying electricity. 

Morley.—Mr. H. H. Law held an enquiry on Wedneeday into 
an application to borrow £7 035 for electric lighting. 

Montrose.—Sites for 20 arc lamps have been fixed. The lighting 
of the burgh hall and public buildings has been suggeeted. 

New Cable.—The cable-ship ‘‘ Anglia” began on Sunday the 
laying of thedirect cable connecting Ascension with the mainland. 

Maidstone. — The feeding main from the police station to 
Тарда placo is to be extended ab an estimated cost of £291. 


Horsforth. —The District Council intend to support the York- 
shire Electric Power Company's Bill ab the forthcoming conference 
in Leeds. 

East Grinstead. —The new Electric Light Committee con- 
sists of Messrs. G. Brinkhurst, Chignell, Dalziel, Milburn, and 
Whitehead. 

Glacton-on-Sea.—An offer from a private firm to supply elec- 
tricity for a number of arc lamps on the front is being considered 
by the Council, 

Shipley.—The District Council intend to oppose the Bills of 
the South Yorkshire Electric Power Company and of the Electric 
Power (Yorkshire) Company. : 

Gtldersome.—The District Council have resolved to take no 
action in the matter at present with regard tu the South Yorkshire 
Electric Supply Company's Bill. 

Lymdhurst.—The Local Government Board have forwarded to 


the local authorities a оору of i Я : 
proposed to issue for s. an electric lighting order ib is 
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-—Endeavours are being made to obtain an exten - Leigh. —The Telephone Com 
communication with the town clerk's office and the offices of other 


, Aberystwyth 
sion of the telephone trunk line to Aberystwyth, the nearest town 
connected at present being Osweebry. 


National Oempany for Distribution of Electricity. — The 
85 of Mr. Adam Scott for compulsory wind ing- up of this 
mpany has been dismissed, with costs. 


Lichfield.—The provisional order for electric lighting in the 
city has been issued by the Board of Trade, and the Confirmation 
Bill introduced into the House of Commons. 


Coventry.— The Coventry Electric Light Committee have 
Appointed Mr. J. A. Jeckell of South Shields, manager of the 
tric light worke, in succession to Mr. Ram. 


Muoknall Terkard.—The Urban District Council have resolved 
bo convene a town's meebing with the object of epposing the Notts 
and Derbyshire Electric Power Company's Bill. 


Telephone. It is reported that the Western Electric Company, 
of Chi ; have received an order for telephone switchboards for 
the new on system of the value of £1,000,000. 


Brimington.—The Parish Council have agreed to a petition 
from the Derbyshire and Nobtingbamshire Electric Power Com- 
pany for powers to introduce electricity in the district, 


солае тъ Finance ee are about Y take the 
requ steps for the borrowing of the amount required for placing 
104 aro lamps in the principal thoroughfares of the borough. 


Whitehaven.—The engineer has boen authorised to engage 
experienced jointers to assist in laying the cables. The question 
of appointing a permanent assistant stands deferred for the 
present. 
Thormaby.—The Corporation in committee have decided to 
oppose the South Durham and Cleveland Electric Power Bill in 
e House of Commons on the 24th inst., and will be represented 


by counsel. 
Burton. During the d month the quantity of electric light 
sold by tbe Town Council was equivalent to 14 969 Board of Trade 


unite, showing an increase of 1,583 unite over the corresponding 
month of last year. 

River Plato Electric Light and Traction Co.—A petition for 
compulsory winding.up of this Company has been allowed to 
stand over io order to allow of ап arrangement to be made to sell 
oub the undertaking in Argentine. 


Aberdeen 'Telephones. — Тһе Town Council have instructed Mr. 
Bennett to draw up a report as to the approximate cosb, ebo., of а 
municipal system of telephones covering the present area of the 
National Telephone Company in the city. 


Hastings.—The Veetry of Christ Church, Blacklande, have 
been discussing the installation of eleobric light. The estimate for 
putting it in the chancel is £24. 15s. 6d. ; for extra lights, £5 ; and 
for other items, £5. 4s. —making a total of £34. 19s 6d. 


Marrogato,— New lamps are to be placed in. various streets, and 
other extensions of the lighting are being made. The engineer is 
preparing estimabe of the cost of carrying overhead conductors 

m the farm to the isolation hospital for the purpose of electric 
lighting. 

Great Northern h Co.—The directors recommend a 
final dividend of EI per share, making a total distribution of 
£1. 108. per share for the year 1900, placing £160,607 to reserve, 
£65 556 to the renewal fund for cable steamers, and carrying 
£64.989 forward, 

Bexhill.—The Urban District Council lasd week adopted a 
report recommending the extension of the electric cables and the 
erection of additional aro lampe. It was mentioned that since the 
3 meeting of the Council applications for 500 8. 0. p. lights 

been received. 

8t. Marylebene.—The Council have agreed to an application 
from the Metropolitan Electric Supply Company to the laying of 
а low-tension armoured service along the west side of Tottenham 
Court-road from the north side of Oxford-street, to connect the 
Oxford Music Hall. 

Edinburgh —A new clock was inaugurated a few days ago by 
Mrs. Steel, wife of the Lord Provost of Edinburgb, in the tower of 
the premises of the National Savings Bank ab Stockbridge. The 
clock will be ligbted by electricity. Meesre. Jamee Ritchie and 
Son are the makers, 

Removal.—Callender’s Cable and Construction Company, 
Limited, have removed to larger offices at Hamilton House, 
Victoria-embankment, London, E. C. We are asked to etate that 
all communications should in future be addressed to the company, 
and not to individuals. 

Leith.—The Electric Lighting Committee bave resolved to 
recommend the Town Council to reduce the price of electric 
energy for lighting purposes from 54. to 4d. per unit, there being 
now about 280 consumers connected with the mains, or an 
equivalent of 25,880 8-c p. lamps. 

Wireless Telegraphy.—W e understand that the Cunard Com- 
pany contemplate fitting an instalment of the Marconi wireless 
telegraph system on board their Atlantic ships. Mr. Marconi is 
ab present conferring with the Naval Board ab Newport, Virginia, 
on the adoption of wirelees telegraphy. 

Midsomer Norton.—Ab the last meeting of the Urban District 
Council a lengthy report was received from the onginel on the 

scheme for aeg Midsomer Norton and Radstock by 
electricity. It was resolved that the same be printed for distribu- 
tion among the members of the Council. 


certain poles апа wires, laying underground w 


of which is to render the block system а 


y are about to provide se 


borough officials in exchange for certain prr ges as to continuing 
өз, otc. 


Birmiogham.— Messrs. Vickers, Sons, and Maxim propose to 


erect extensive works here for the manufacture of the material 


required in the carriage-lighting system of the Consolidated 
Railway Electric Lighting and Equipment Company, the sole 
tights for which the company have acquired for Europe. 

Fiachley.—The Barnet Press says the District Council have 
obtained an interim injunction against the Finchley Electric 
Lighting Company. 10 is but fair to add that the injunction was 
granted upon an ez parte application, and that the electric ligh 
company will later on—on the trial of the action—put ite side 
the question before the Court. 

Prieo-List. — The Hart Accumulator Company, Limited, are now 
issuing a pocket edition of their price-list of storage batteries. 
All necessary information concerning the cells and instructions 
for their erection are concisely put in a remarkably small s and 
the convenient size of the list, which is well illustrated, will no 
doubt recommend itself to engineers and contractors. 

Norfolk —The County Council have sealed agreemente with the 
National Telephone Company, Limited, (1) authorising the com- 
pany to erect telephone poles alongside the main road from Coltis- 
ball to the janction of the road leading to Stratton Strawless 
Hall; and (2) providing for telephonic communication between 
the Norwich Shire Hall and the company's exchange at Norwich. 


Charing Cross and Strand Electricity Supply Ce.—We are 
informed that the Company's issue of £250,000 4 cent. 
debenture stock аб par was so largely over-su that the 


directors closed the subscription liste at three o'clock on the 11th 
instead of leaving it open until the 12th, as was previously intended. 
Letters of allotment and b in connection with the above issue 
were posted to the applicants on the 16th inst. 

Glasgew Exhibitien.—The correspondent of the Morning Post 
says the greab feature of the Machinery Hall—which is, in 
spite of the prominence given to fine art, the most valuable element 
in an eesentially industrial exhibition—is the display of electric 
motors. In all probability, indeed. the exhibition will be noted in 
history as marking the triumph of electricity sll along the industrial 
line in Great Britain as well as in the United States. 

Ramsgate.—The Mayor, Aldermen Wood and Hodgson, and 
Councillors Gwyn, Bear, Hawkes, White, Poole, and Dowling, 
have been appointed a committee, to be designated the Hleotrioi 
Enquiry Committee, to enquire and report as to the steps w i 
it is expedient the Corporation should bake in carrying out the 
Ramsgate Electric Lighting Order, 1900, and that the committee 
be authorised to obtain expert evidence on the subject. 

Shemield.— With regard to a note in our last issue, we are 
informed that the supply of electrical energy in this city has only 
been cu’ off once during the last six months, due to a large 
1,100-kw. alternator suddenly breaking down, and that the minor 
extinctions which our correspondent mentioned only affected a 
very few consumers, through the blowing of a fuse in a local 
transformer, and in some cases only affected one consumer, 

Wendon.—The Board of Trade have informed the District 
Council that they do nob appear to have any power to ban 
extension of the Electric Lighting Order, 1899, bub that they will 
defer consideration of the question of the revocation of the order 
for a period of 12 months from May 17. If at the expiration of 
the period mentioned definite steps have nob been taken, the 
Board will not be prepared to allow the order to remain in force, 


London Gazette.—The first meeting re the estate of J. Brown, 
278, High street, West Sunderland, will be held on April 19 at 
3 p.m. at Official Reoeiver's office, 25, John street, Sunderland, 
and the public examination on April 18 at 11.15 a.m. at Court 
House, John-street, Sunderland. —At an extraordinary general 
meeting of the New British Incandescent Electric Lamp Company, 
Limited, Mr. E. C. Moore, 3, Crosby-synare, Bishopegate-street, 
E., was appointed liquidator. | 

Walsall.—On Tuesday Colonel W. Langton Coke held an 
enquiry into an application of the Town Council for sanction to 
borrow £3,000 for purposes of electric lighting. The Town Clerk 
stated thab the Corporation loans were $381,898. The demand 
for electric lighting had greatly increased, and as the present 
transformer stations were over-taxed, ib was proposed to erecb а 
new sub station in Freer-street. Between 1899 and 1900 the 
unite sold showed an increase of 81,392. 

Indo-European Telegraph Co.— The directors, after adding 
£25,000 50 reserve fund, recommend a dividend for the six months 
ended Deo. 31, 1900, of 17s. 6d. per share, making, with the 
interim dividend already paid, 6 per cent., and а bonus of 20s. 
ebare, in all 10 per cent. for the year. The thirty-fourth ordi 
general meeting of this Company will be held at the Company's 
offices. 18, Old Broad street, E.G. on April 30 ab 12.30 p.m. The 
transfer books will be closed until that date. 

Railway Block System.—The Great North of Scotland Railway 
Company have instructed Mr, Alexander Spark, electrical engi- 
neer, to make alterations on the block system, in accordance with 
а Clearing House arrangement which affecte all the railway com- 
panies. These operations, which will occupy considerable time, 
will necessitate tbe fitting up in each cabin on the main line and 
the branches of а supplementary өр instrument, the object 

solutely perfecb. 


Manchester. — Tho Electricity Committee on Wednesday 


adopted estimates for the current year, showing а probable deficit 
of 25,000, This is attributed to the fact that during the past year 


572 


THE ELECTRICAL ENGINEER, APRIL 19, 1901. 


cables have been laid far beyond the supply of currenb obtainable, 
and consequently for the preeent this work has produced no 
revenue. sb year the committee handed over in relief of the 
rates between £11 000 and £12,000. Ib is anticipated that the 
Eur о will be taken from the reserve fand, which stands 
at , 000. 


Heywood.—The application of the Corporation for a loan of 
£15,000 for electric lighting purposes has been sanctioned, bub the 
Government Board have finally declined to sanction a loan 
of about £2,000 for the free wiring of consumers’ premises on the 
und that the granting of powers for such a loan would estab- 
ish a precedent. Mr. W. 8. Johnston. of Sheffield, has been 
appointed clerk of works in connection with the electricity works, 
with the probability of becoming manager of the works after their 
completion. 

Bournemouth.—In consequence of a recent conference at the 
Board of Trade offices, ab which the Corporation, the Pokesdown 
Urban District Council, and the Poole and District Electric Supply 
pom pen were represented, the Corporation bave agreed that the 
Board of Trade be requested nob to grant the order asxed for by 
the electric sapply company in respect to the urban district of 
Pokesdown this year, looking to the facb that the Council had 
applied to the Local Governmenb Board to include Pokesdown in 
their districb. 

Cardiff. — At a meeting of the Electrical and Lighting Committee 
of the Corporation on Tuesday. Mr. Ellis produced a return of 
figures dealing with the work of the department. In reply to a 
question whether ib was true that there was a loss on public light- 
ing, Mr. Ellis said they were practically making a profit of £300 a 
year on the electric streeb-lighting. ey had about 80 lamps, 
and the total coset worked out to about £1,200 a year, including 
interest and repayment of capital expenditure. The income from 
them was £1,500 per annum. 

Aberdeen.—The Town Council have decided to suppl the new 

t office on the usual terms to consumers — via: (1) for fighting —- 
or the first hour daily of the maximum demand 61., thereafter 
3d. per Board of Trade unit; (2) for motive power—for the first 
hour daily of the maximum demand 3d., thereafter 1d. per Board 
of Trade unit. In consequence of a breakdown in connection 
with the 420-kw. generator ab the Cobbon-streeb electricity station, 
id has been found necessary to replace the engine almost entirely 
by anew one. This will be erected at the Ferryhill station on its 
being replaced. 

Newport.—Mosesrs. Nettlefold and Co, of Birmingham and 
Rogerstone having purchased an extensive strip of land adjoin- 
ing the River Usk on the eastern bank, the preliminary arrange- 
ments for the construction of the propose works are now practi- 
өп оре! апа tenders will be invited in the course of & 
week. Messrs. Nebvtlefolds have decided to generate their own 
electricity, and for this purpose a 400-h.p. gas engine is to be 
erected. The cost of the engine and equipment will be about 
£4 000. We understand that a Newport firm of engineers bas 
received the order for ite erection. 

Alfreton.— Mr. A. P. Trotter held a Board of Trade enquiry on 
Wednesday into the application of the Urban Council for a pro- 
visional order under the Electric Lighting Acts, 1882 and 1888 to 
authorise them to supply electricity for public and private pur- 
poses within the Alfreton Ward of the urban district, The scheme 
was supported by Mr. Samuel Johnson and Mr, George Preston, 
members of the Council); Mr. Frederick Leo. builder and con- 
tractor; Mr. Charles A. Baker (Gibbings and Baker, electrical 
engineers); and Mr, J. S. Barnes, the electrical engineer. In 
opposition to the scheme, Mr. A. V. Frere called several witnesses 
from the Somercotes portion of the ward. 

Ohatham.— The Town Council have adopted the following 
report concerning the proposed purchase of the local electricity 
undertaking: ''The Highway and Works Committee having further 
considered the proposal to purchase the electric light undertaking, 
as referred back by the Council, and haviog read a letter from the 
company’s solicitors requiring the sum of £35.000 for the purchase, 
or that the price should be fixed by valuers to be appointed on 
behalf of the company and of the Corporation, it was resolved that 
after further consideration of the matter the committee regretted 
that they were compelled to recommend tha* the propossd offer of 
£20 000 made by the Corporation be not confirmed." 

Kendal.—Mr. M. K. North held an enquiry on Wedneeday into 
the application of the Corporation to borrow £14 000 for the par. 
poees of supplying electricity to the town. The Town Cle:k said 
the money wae made up as follows: for buildings, £3,000 ; for 
equipment of station, £4,875; for the supply of underground 
mains, meters eto.. £2,965; for cost of provisional order, engi- 
neer's fees, and expenses, £1,000; contingencies and extensions, 
£2 060. In July, 1899, ап enquiry was made, and upon that 
occasion 1,273 letters were seno oat. The compuleory area indi- 
cated in thab application was slightly larger than the one now 
adopted, but there were then demands for 1,895 8 c p. lights. 


Be'aess.—Ab last week's meeting of the Town Council a letter 
was read from Messrs. Crompton and Co. offering to put an 
installation of electric light into Bo'ness at their own oost and 
risk, and at reasonable charges to the public. The Council could 
acquire the installation after а certain number of years at a 
reasonable cost. The company had already obtained a footing іа 
Dalkeith, Jedburgh, and Melrose. In view of the fact that the 
Council would have а greatly increased expenditure on street 
lamps next year, the proposal was very favourably received, and 
as committee was appointed to confer with Mr, Purvia (of 
burgh), who represente the company, with the view of coming 
arrangement, 


do an 
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Chester. —The total income from public and private lighting is 
£2,200 in excess of the previous year, and the balance of revenue 
account is £5 814. 94. 11d. From this sum must be deducted the 
interest on money borrowed and sinking fund charges—viz , 
£4 005. 11s. 34, —leaving a net balance of EI 808. 18s. 8d , which 
amount the committee propose to allocate as follows: special 
discount to consumers of over 5 000 units, £347. 10s. 8d. ; addition 
to reserve fund, £1,400; and balance to be carried to nexb account 
as provision for bad debts, £61. 8s. —total, £1,808 18s. 8d. The 
reserve fund now stands at £2,496. 11s. 6d. (of which £2 465 1s. 1d. 
is invested in consols) ; the addition of the above £1 400 will bring 
it ap to £3,896. lle, 6d 

Hull.—A new automatic cub off apparatus, patented by Messrs. 
Bostock and Cheetham, of Brighouse, has been erected on the 
Hesele-road tram route, опе of the principal and busiest thorough- 
fares of Hull. Oa Monday lasb a public test was made under con- 
ditions as nearly resembling an actual breakdown as possible. Ab 
a given signal a cable was cab, with the resulo that the cut off 
action automatically responded instantly, the two ends of the 
wires falliog ''dead" on the roadway, and all danger bein 
averted. any of those present took hold of the wires, an 
expressed astonishment that what a few seconds before bad con. 
tained a powerful electric current should be so instantaneously 
"dead." Within a few minutes the cable was spliced, everything 
made good, and traffic was resumed with scarcely a break. 


. Aecident. — An adjourned inquest was held by Mr. Schroder at 
St. Marylebone last week concerning the death of George vp nien 
& boiler.cleaner, employed by the Metropoliten Electric Supply 
Company ab their generating station. The evidence showed that 
Henry Taylor, foreman of the works, heard in his rounds а 
whistling noise, and, on examination, found this proceeded from 
& crack in the euperheater pipe in the new boiler-house. The pipe 

aBbestos, and, apprehendiog danger, 
he set Норсгаѓо and other workmen to rake out the fire. While 
the men were so employed the pipe burst. There was a wooden 
ladder by which the other men escaped. The deceased who was 
about Oft. distant from the ladder at the time, was scalded to 
death. The pressure of steam was 17510. per square inch, and 
Taylor said he had known the pipe in question to bear a pressure 
of 19516, to the square inch. The jury found a verdict of acci- 
dental death, and added: The jurors would saggest for the 
consideration of the company the advisability of providing a safer 
means of egress from the stokebole. They are further of opinion 
that the witness Taylor before going to the old boiler-house to 
shut off the steam should have told the deceased and the other 
men to leave the stokebole." But for this error of judgment, 
the Coroner remarked, Taylor had acted properly as well as 
promptly. ' 

Stock Exchange.—The Stock Exchange Committee have 
appointed May 2 a special settling day for City and South London 
Railway Company's furtter issue of 10000 ordinary shares of 
£10 each fully paid, Nos. 60.001 to 70 000, and ordered the 
undermentioned securities to be quoted іо the official list : Buenos 
Ayres and Belgrano Electric Tramways Company's £120,000 5 per 
cent, second debenture stock, in lieu of provisional certificates now 
quoted, апа 100 000 ordinary shares of £5 each fully paid, Nos. 1 
to 100,000; City and South London Railway Company's further 
iesue of 10,000 ordinary shares of £10 each fuily paid, Nos. 60,001 
to 70,000 ; Kensington and Knightebridge Electric Lighting Com- 
pany's 21,000 ordinary shares of £5 each fully paid Nos 1 to 
21000 and £90,000 4 per cent. debenture stock; Kensington 
and Knightabridge Electric Lighting Company and the Notting 
Hill £lectric Lighting Company's further issue of £26,991 4 per 
cent, debenture stock. Applications have been made to the S:ock 
Exchange Committee to appoint a special settling day in and to 
grand a quotation to General Electric Company (1900), Limited, 
18,000 5 per cent. cumulative preference shares of £10 each fully 
paid, Nos. 7 001 to 25,000, and £150,000 4 per cent. first mortgage 
debenture stock, and to allow the following securities to be quoted 
ia the official list: Edison and Swan United Electric Light Com- 
pany's £100,000 5 per cent. second debenture stock, in lieu of the 
provisional certificates now quoted ; Notting Hill Electric Light. 
ing Company's further issue of 2,200 ordinary shares of £10 each 
fally paid, Nos. 10,001 to 12,200. 

Scottish Electrical Contraotore' Association. — We have 
received from the secretary of this association the recently-issued 
draft of ite constitution, with which is also published rules which 
the members of the association are expected to comply with in 
connection with their employés. In the last portion of the little 
book is also given particulars of standard clauses to guide members 
in their negotiations with consulting engineers and manufacturers. 
We are pleased to note that the association are prepared to accept, 
with only elight modifications, the standard clauses agreed upon 
between the electrical engineering plant manufacturers and the 
Municipal Electrical Association in 1898 In looking through vhe 
constitution we nove thab in the qualification for membership firme 
engaged in telegraph and telephone work are not included. 
We fail quite to see the reason for thie, although we do 
appreciate the object of the contractors in trying to prevent 
wholesale manufacturers participating in the advantages derived 
from their association. We think, however, that ib will be found 
exceediogly difficult to prevent large manufacturers from supply- 
ing direct to large worke, particularly wheu the materials required 
have to do with electric motors for driving machinery. As a 
whole, we think that the rules are well drawn up, and we trust 
that one result of the new association will be thao there will be 
more higher. class work done ab remunerative prices. Full par- 
ticulars of the association can be obtained from the secretary, 
Mr. James M. Davies, jun., ab 168, St. Vincent-street, Glasgow, 
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Fire.—Shortly after one o'clock on Friday lasb an outbreak of fire 
was discovered in the ing deparbment of the extensive works 
lately erected by the London Electrical Fittings Company Limited, 
in the Hampetead-road. Weare pleased to note that owing to the 
energetic action of the firm's employés, and the readiness of the 
fire appliances, the flames were exbinguished before the arrival of 
the fire brigade. Weare informed that no damage was done to 
the plant or stock, so that no delay whatever will occur in the 
execution of orders. 

Persozal--Mr. Oswald Dewey has been appointed assistant 
engineer to the Notting Hill Electric Lighting Company, Limited. 
Mr. Dewey has been until now distributing stations assistant of 
the Manchester Corporation, and during the last 18 months super- 
vised the erection of continuous-current (high-tension) plant, and 
also of the three-phase plant which was described in our iesue of 
the 5th inst. Oar best wishes for success accompany Mr. Dewey 
to his new b.—Mr. W. B. Woodhoase, А M I M.E., bas been 
appointed chief electrical assistant to the Newcastle upon Tyne 
Eleotric Supply Company at their Neptune Bank power station. 


Middlesbrough. —The installation of the electric light ia the 
public library, says the Northern Ach, is a very great improve 
ment indeed, and no doubt when the work is completed in respect 
to the newsroom portion it will be equally appreciated there —that 
is, if the committee refrain from purchasing cheap and nasty 
foreign lampe. The new illuminant must mean much les expense 
in the way of cleaning and painting, and also be much less destruc- 
tive of the thousands of volumes on the shelves than was the case 
with gas. One of the surprising things is that the Corporation 
have nob gobit in other parte of the building. and especially in 
their commitbee-room. 

Linlithgew.—The Town Council are negotiating with Messrs. 
Crompton and Co. with reference to the proposed installation of 
the electric light to the burgh. А draft agreement is being con- 
sidered, under which Messrs. Crompton and Co. offer to apply for 
a provisional order, construct the necessary works, lsy mains in 
the public streets, and supply the town with the light The Town 
Council are given the option of applying for the provisional order 
themselves, and of ing over the works from the company, 
and the latter would allow a nominal sum of £25 yearly as 
rent for the use of the streets. Public lamps, giving a light 

ual to 16 candles, and burning for 1,500 hours, would cost £1. 1s. 

© charge would be 6d, per unit for domestic use and 3d. for 
cooking purposes. 

Tunbridge Wells.—Itb is reported that the new engine ab the 
electric lighting works has had a satisfactory preliminary run, and 
the committee hope to soon be ab the end of tbeir difficulties. 
The town clerk has been instructed to draft a form to be sent out 
бо consumers upon receiving a complaint with respect to their 
account, and to embody the following points: If a consumer 
doubte the accuracy of his meter, it can be tested upon depositing 
5s. with the engineer, which sum will be returned in the event of 
the meter proving incorrect, but otherwise the account must be 

id forthwith ; or the consumer, if he chooses, can desire the 

rd of Trade inspector to hold his teet on the meter—a deposit 

of £2, 2s. being lodged with the engineer, which will be returned 
if the meter be incorrect. 


Baking by Eleetricity.—A motor-driven bakery has been 
installed recently at Holbeck for the Leeds Industrial Co-opera- 
tive Society by the National Wiring Company, who carried out 
the whole of the equipment, together with the two hoists, 
оран and belting. There are eight Langdon- Davies 
motore, two of 1 h.p., one of 3 h.p., three of 4 h.p., all wound 
for 200 volts; and one of 16 h.p, wound for 400 volts. The 
electric light system conesisbs of about 150 incandescent lamps. 
These motors sre driven with current supplied from the Corpora- 
tion lighting mains, and they afford another instance of the 
adaptability of the single-phase alternating current for power 
purposes, There are аб present two motors, 9 h.p. and 12 h.p. 
respectively, on the Morley Corporation mains in successful 
operabion. 

Taunton.—A reporb has been adopted recommending the 
acceptance of the eontracb to be entered into by the Newton 
Electrical Works for the laying down of the electrical plant for the 
supply of energy for the trams. Negotiations between the Electric 
Lighting Committee, the tramways company, and Messrs. Newton 
have resulted in an arrangement under which the tramways com- 
pany will postpone the date ander which the Corporation is liable 
to supply energy—namely, July 1 to Aug. 1 nexb, on which latter 
date Messrs. Newton and Co. undertake by their contract that 
the Corporation shall be in a position to supply energy. Under 
the contract Messrs, Newton and Co. also guarantee the proper 
working of the plant for seven years. The connections to the 
electric lighting mains during the past quarter were equivalent to 
1,873 8-c.p. lamps. "This includes connections for motors. 


Dublin.—The Lighting Committes met on Wednesday week in 
the city hall. In connection with the new electric lighting scheme, 
various reports were received as to the manner in which the work 
is proceed g: showing tbab the British Insulated Wire Company 
had already delivered & large quantity of the cables in Dublin, and 
would starb the work of laying them immediately, and that Mersrs. 
Stewart would be in Dublin that week to arrange for the com- 
mencement of the buildings ab the Pigeon House Fort. Mr. 
Hammond reported that he had already received 40 applications 
frcm leading firms for specification No. 4, thab specification 5 was 
in the hands of the printers and would be advertised the nexo week, 
and that specification 6, which would complete the work with the 
exception of that small ноп of ib connected with the building 
of the street pite, would be delivered vo the printers in another 
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week. Arrangements have been made for starting the work at the 
Pigeon House Fort within tbe next week. р 

York.—In addition to the choir and lady chapel, the crypt of 
York Minster has now been fitted with the electric light by Mr. 
Pepper, electrical engineer, of Minster Gates Hitherto a few 
badly placed gas jets, supplemented by candles, have been the 
ouly illaminant, and visitors have thus obtained only an imperfect 
idea of the interesting Saxon snd Norman remains preserved in 
the crypt. Now, however, the ancient recesses of the place. 
hallowed as they are by their association with the beginnings of 
the Church in the northern province, can be flooded in an instant 
by a brilliant light. Probably for the first time the visitor is able 
to examine with something like comfort the fragments of Saxon 
rubble work and herring-bone masonry, the incised zigzag and 
diaper patterns of Roger’s Norman pillars. Tradition locates the 
spot of King Edwin's baptism in 627, and also the place where his 
head was buried, in the orypt.— Wakefield Review. 

International Electric Company ef Liege —We are informed 
that Mc. Ernest Kilbarn Sco:t, M. I. E E., AM I C. E., has taken 
up the position of engineer and manager (for the United Kingdom, 
Colonies, ard Egypt) to the Ioternational Electric Company of 
Liè ze, the London offices being аб Clun Hoase, Surrey-street, 
Sorand, W C. Besides the ordinary run of electric lighting work, 
Mr. Scott proposes to give special attention to the application of 
continuous and multiphase motors to machine-driving in factories, 
iron and steel works etc.; also to mining work, electric traction 
for tramways and railways, and to long distance power trans- 
mission. The Ioternational Electric Company of Liège was 
founded in 1899, and has. under the direction of the manager and 
technical director (Мс. С. J. Melms), created many new and 
special forms and types of machines for the application of elec- 
tricity. The Company have already a good footing in the United 
Kingdom, having supplied machinery to a number of firms in 
Middlesbrough, Hartlepool, Sunderland, Dambarton, Giasgow, 
Belfast, and South Wales. 

Tonbridge Telephones. — Ab the last meeting of the Guardians 
the Workhouse Master reported that he had received from the 
municipal telephones manager a circular embodyiog a number of 
reasons why the municipal eystem should be adopted. Io was 
poiated ouv that iù was the only service which would enable вар. 
scribers to call up the fire brigade, the borough police, and muni- 
cipal officers. Io was also stated that there would be no inter- 
communication between the 500 municipal subscribers and those 
of the National Telephone Company’s local system. The Master 
explained that at present the workhoure was connected with the 
National system, and there was also a local system connecting the 
various blocks. The contract for the telephones in the house 
expired shortly and if the matter was held over for a time he 
could ascertain what telephones would be necessary within the 
house, and what the municipal authorities would carry out the, 
whole of the work for. He thought if this course was adopted 
money would be saved. [b was stated the municipal syatem would 
be in operation in June, and ib was decided to defer the matter to 
aliow the master to report ab a future day. 

Lowestoft. —A* the meeting of the Town Council last week the 
Electric Lighting Committee reported on the expenditure out of 
their loan, stating that £22 447 (including £250 bank interest) had 
been expended. The balance (after repayment of £1 200 principal), 
representing the amount of loan a» this date, is £20,096. The com- 
mittee recommended thab the borough accountant be paid £50 per 
annum for his services to be rendered in coanection with the 
electric lighting unde:taking. The Engineer reported that on 
March 29 the equivalent of 4,600 8 c.p. lampe were connected for 
private lighting, and including public lighting, 5,400 8 c. p., and 
including motors, 5 570 8 c p. lamps. There are at present 65 con- 
sumers waiting to be connected, bub thess could nob be taken till 
the extension pland was delivered.  L5bers were read from two 
residents calling attention to the serious offecte likely to result to 
their property in Rotterdam road and Norwich-road by the vibra- 
tion of the engines at the electric light station. With a view to 
minimise vibration, the commibtee propose bo pub down a con- 
densing plant which is provided for under the scheme, but which 
they had nob intended to pub down until their extension plant 
was received. "Their success had really become somewhat of an 
embarrassment to the committee. Ib was almost un ented 
in the history of electric lighting that within six weeks of switch- 
ing on the light they should bave а full load. The extension plant 
would nob be delivered until the end of June. "The engineer was 
authorised to put in order the necessary distributing cables and 
feeders included in the extensions loan of £20,000. ; | 

Dorking.—The Urban District Council have adopted the follow- 
ing report on the electric lighting scheme: The clerk submitted 
the draft deed of transfer of the powers of the provisional order 
from this Council to the West London апа Electric Supply Com. 
pany, Limited, together with counsel's opinion thereon. The 
committee having fully considered same, instructed the clerk to 
see that the following provisions are, inter alia, included in the 
conditions seb forth —viz.: (1) site of generating station to be 
approved by the Council; (2) machinery, Messrs. Johnson and 
Phillips’s plant to be used; (3) free wiring to be provided for on 
terms agreed; (4) costs of Council of and incidental to transfer 
to be paid by the company, provided such coste, together with 
expenses seb forth in Clause 25 ef the draft deed of transfer. are 
nob to exceed in the aggregate £500 ; (5) the inclusion of the alter- 
native option of purchase by Council marked (5) in the company’s 
original offer ; (6) stipulation that the works be completed within 
18 months of date of the Board of Trade’s sanction to the transfer, 
and falling which the indenture to be void, and the Council to 
resume powers at present vested in it. The clerk was further 
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instructed to euquire whether (1) the company would be prepared 
in the event of the Council hereafter desiring to place the work 
of street-lighting in the company’s hands, to lay mains in that 
ү of the then lighted area not included in Clause 23 of the 

raft deed without additional coat to the Council ; and (2) to ask 
for an explanation as to the exact meaning of the words, to 
make up a cumulative dividend of 71 per cent. upon bhe capital 
expended.’ ” 

Barnsiey.—The Chamber of Commerce have decided not to 
take any action with regard to the Yorkshire Electric Power 
Company’s Bill. The Guardians intend to apply for sanction to 
а loan of £4,000 to meet the cost of electric lighting plant and 
engineer s commission, tenders to the amount of £3,712. 19a. 6d. 
having been accepted. At Tuesday's meeting Mr. Marshall, 
chairman of the Electric Lighting Committee, steted that the 
Town Council had offered to supply them with electricity at 7d. 

r unit the first hour and 2d. afterwards, at which rate electric 
ighting alone would have cost them £324. ls. 3d. The Council 
offered to supply power at lid. per unit, which amounted 
to £210. 12s. year—to substitute electricity for the steam- 
engine, etc. The difference between the Corporation’s supply 
and the Board generating its own power was this: The 
Corporation supply would cost E534 and in addition they should 
have to bave an electrician, which would bring the cost to 
£685 per year. The present system, including £170 for gas, had 
cost them during the past year £580. They estimated the proposed 
installation to cost £370 a year, on which would come £248 for 
interest and redemption—together 2618 —во that, roughly speak- 
ing, there was aboub £100 difference between the present system, 
the proposed new system, and the offer of the Corporation. In 
any case they were bound to have a new boiler and a new engine, 
80 that oub of the £3,700 they should have to spend £1 400 in any 
case, 20 that they had to spend in round figures £2,400 on the 
electric lighting apparatus, He read the letter in which the Town 
Council made the offer of supply, and in which it was said that 
the benefit of any reductions would be given, and that the Guar- 
dians must guarantee that their bill for light and power should 
not be under £200 a year. 


Peterborough.—Mr, М. K. North has held an enquiry into the 
application of the Town Council to borrow £12 200 for the purpose 
electric lighting. This sum is made up as follows : completion 
рае works, £5,000; extensions gr and mains), £6 000; 
street - lighting. £1,200. Mr. J. C. Gill, the engineer, said 
that this amount of £5,000 will make the existing works complete 
in every detail The £6,000 was necessary to incrcase the output 
of the works and provide spare plant. This amount might be 
divided into £3, to be expended in generating plant, and 
£2,720 in extensions of mains. These mains comprised 1,020 
yards of distributors and 966 yards of feeder. The generating 
power would be doubled. The present plant consisted of two 
60-kw. sete, and it was po to have another seb of 120. The 
existing boiler plant com two Lancashire boilers, each 30ft. 
by 7ft.; id was pro to add another one, 30ft. by 8ft. The 
extensions of mains were mostly short lengths in additional 
streets. An additional feeder would run from the generating 
station of Lincoln-road. and would there be connected with the 
distributing system. The 80 power of the existing plant 
was equal to lighting 4, 8-c.p. lamps. There were now 
3,488 lamps connected, and an additional 1,103 were applied 
for. The £1,200 was required wholly for the installation of 
atreet-lighting by arc lamps in that portion of the borough where 
the electricity mains were now laid. At present the streets were 
lighted entirely by gas supplied by a company. The scheme was 
to put ap 34 500-watt arc ps to replace 53 gas lamps, for which 
the Corporation now paid the gas oompany £400, and this sum ib 
was proposed to hand over to the electricity department. The 
arc lamps would be 55 yards apart on an average, and the сові of 
the current worked out at 2:15d. per Board of Trade unit. Their 
power was being rapidly taken up, and they were selling ib a 
ying price—6d. unit for lighting and 3d. for power. 
"Ы ill further said that in 1895 he put the cosb of each arc 
lamp at £17 per annum, which was then the amount charged by 
one party to another—i.e., where the undertakers were nob con- 
sumers. The argument in the poen case was that as the light 
would be inetalled for the benefit of the ratepayers. who were the 
owners of the worke, the current should be supplied ab cosb price. 


King's Lynn.— Sincethe last meeting of the Town Council applica- 
tions have been received for a further 205 lamps, makiog a total of 
8,150 lamps of 8 c.p. from private consumers. The engineer has 
been empowered to fix six voltmeters ab his discretion. A new 
scale of charges has been adopted as follows: For all current 
consumed during the months of May, June, J aly, and August 
3d. and for the remaining months ба. unit, For each winter 
quarter, after 10 unite 8-c.p. lamp have been used, the current 
to be for at 3d. per anit. One of the new engines was 
started laeb week by the Mayor (Mr. J. T. Savage). Mr. R. E. 

, chairman of the Electric Lighting Committee, and Mr. 
J. g, the electrical engineer, conducted those assembled 
to witness the ceremony over the works. Mr. Pilling stated 
that the original plant comprised five gas-engines, each of 
65 b. h. p., driving by belts five dynamos, each with an output of 
40 kw. The engines are driven with Dowson gas manufactured 
in four gas · producers, which, with two vertical boilers to generate 
steam for the blast for the producers, are situated in a separate 
building. The new plant consiste of bwo steam dynamos, for the 
acoommodation of which the engine-house has been extended 
northwards, snd beyond this extension а commodious beiler-house 
has been erected. There wouid be two Lancashire boilers 30, 
long and Sft. in diameter, built for a working pressure of 150ib. 


being 10in. and the low-pressure cylinder 17in. in diameter. 


denser, have been fixed by Mesers. Yates and Thom, of 

and the necessary extensions to the switchboard were carried out 

by Messrs. Lewis Baylies and Co., of Wednesbury. 
te 


6898. An electric racecourse. 


to the square inch, the shell being of Siemens-Martin steel plates 
$in. thick. Each boiler would have two internal flues Sft. 2in. 
in diameter, each flue containing five Galloway tubes. One boiler 
which was in ition is 80 with Meldram’s forced-draught 
arrangement. the main flue is placed an economiser by Messrs. 
Green and Co., Wakefield, consisting of 96 tubes, and the feed 


water from the boilers is through it, taking up some of the 


heab of the flue gases, and thus effecbing a wholesome economy in 
fuel. The apparatus for keeping the tubes clear is operated by a 
small electric motor. The boiler at present fixed is кер supplied 
with water by & Weir boiler feed pump capable of 
2,400 gallons ап hour against the boiler pressure, and а Gresham 
injector with a capacity of 1,200 gallons per hour; and another 
feed pump can be fixed when the second boiler is in position. The 
two steam dynamos wili have а capacity of 120 kw. and 200 kw. 
respectively, aod it is the smaller of the two which is already 
fixed and which was sot going last week. The: engines are 
of Belliss and Morcom’s well-known type, capable of developing 
175 b h.p. and 280 b.h.p. at speeds of 400 and 350 revolutions per 
minute respectively. The cylinders are compound, and will work 
either with or without condensing apparatus. The engine started 
the other day has a stroke of 9in., the high-pressure gr us 
e 
dynamos, which are coupled direcb to the engines, are of 
the six-pole type, made by Messrs. Laurence, Scott, and Co., 
of Norwich. A Worthington jeb condenser, capable of main- 
taining a vacuum of 26in. when both engines are working, 
bas been fixed in a well at the north-easb corner of the 
engioe-room. The firsb boiler and the pipe work, pum Borat con- 
urn; 


The only 
rations in the street works necessitated by the extension is the 


provision of the new feeder mains, These were supplied by Messrs. 
Callepder and Co., of Erith, and have been laid 
tion’ 


will be to considerably more than double the generating capacity 


y the Corpora- 
wn employés. The effect of the additions when complete 


of the works. The five gas-engines are sufficient to supply 5,800 


$-c. p. lamps simultaneously, and the one large steam dynamo will 
produce exactly the same amount of current, whiist the smaller 


one will be capable of lighting 3,500 8-c.p. lamps at one time. 


One advantage claimed for the steam plant is the small ground 
space which it occupies, this being only one eighth of that taken 
by an equivalent amount of power in gas-engines; and another 
good point is ite almost noiseless running, which greatly 
impressed those who were present ab the арт 

plant has been installed under the рн of Mr. J. Pilling. 
and the addition to the buildings was 

by Mr. H. J. Weaver, the borough engineer. 


The new 


esigned and superintended 


PROVISIONAL PATENTS, 1901. 


APRIL 2, 


6851. Improvements in or relating to electric lam 


holders. Clifford William Kemp, 


2A, 
Birmingham. 


Temple-row, 


6862. Improvements in apparatus for generating electric 


current and in means for registering its consump- 
tion. Sydney Holmwood Holden, 24, Arthur-road, 
Erdington, Birmingham. 


6870. Coin-oontrolled apparatus for telephones, Edward 


Gardner Lewis, 55, Chanoery-lane, London, (Complete 
specification. ) 


6884. Improvement in protecting covers for steam-pipes, 


water-pipes, rods, chains, wire ropes, or electric 
wires for ship purposes. Charles Edwin Hudson, 
Billiter House, Billiter - street, London. (Complete 
specification. ) 

Walter George King, Birkbeck 
Bank.chambers, Southampton-buildings, Chancery-lane, 


London. (Eugène Piatti dal Pozzo, France.) 

0910. Improvements in or relating to starting and oon- 
trolling electromotors. Wilfred Swanwick Boult, 111, 
Hatton-garden, London. 

6933. Imprevements in or relatiag to p t electrolytio 
electricity meters. Barker North, Birkbeck Bank- 
ae Southampton - buildings, Chancery - lane, 

ndon. 


6635. A new or improved methed of and means for passing 
а known fraction ef an electrio current through an 
electrolytic meter. Barker North, Birkbeck Bank- 
chambers, Southampton - buildings, Chancery - lane, 
London. 

6946. Improvements in automatic telephone exchanges. 
Herbert John Haddan, 18, Buckingham-street, Strand, 
London. (The Strowger Automatic Telephone Exchange, 
United States.) (Complete specification. ) 

9949. Improvements in audible electric telegraphy. Robert 
Oxlade and William Joseph White Richardson, 22, 
Southampton-buildings, Chancery-lane, London. 

APRIL 3. 

6908. Improvements in the method ef and apparatus for 

adjusting the points of electric tramway lines or the 


Hke. John Thomas Noble, 8, . : 
lang: Londoo. oble, 8, Quality-court, Chancery 
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7018, Improvements in and relating to aro lamps and the 
like. Walter Rowbotham and Kate Amelia Rowbotham, 
307, Gillott-road, Edgbaston, Birmingham, 

7018. Improvements in the suspending mechanism for electric 
arc lamps. The Jandus Arc Lamp and Electric Company, 


Limited, Bernard Mervyn Drake, and Adrian Denman 
успев Hartham Works, Hartham - road, Holloway, 
ndon, 


7016. er relating to electric arc lamps 

The dandus. fe Lamp and Electric Company, Limited, 

and Adrian Denman Jones, Hartham Works, Hartham- 

road, Holloway, London. 

7040. Improvements in or relating to safety devices applic 
able to everhoad trolley wires for electric raliways 
and tramways. Charles Hyde, 6, Lord.street, Liverpool. 

7064. Imprevemonts in systems of electrical distribution. 
Norman Wilson Storer, Westioghouse-building, Norfolk- 
street, Strand, London. (Date applied for under Patents 
eto., Aot, 1883, Sec. 103, Sept. 6, 1900, being date of 
application in United States. ) 

APRIL 4. 

7067, Blectro-mechanical interlocking apparatus for the safe 
operation and control ef railway signa)s end points 
3 Robert Sykes, Winfrith, The Avenue, Bickley, 

end 

7076. —€— r in time switches for electric signs. 

uel Fildes, 4, Cor poration-streeb, Manchester. 

7090. Improvements in electro-dynamic equipments. Charles 
Ashley Carus- Wilson and James Sutherland Warner, 41, 
Old Queen-atreet, Westminster, London. 

7118. —— in apparatus fer rectifying alternating 

currents. The British Thomson - Houston 
бо ny, Limited, Bush-lane House, Cannon-stree;», 
London. (Charles M. Green, United States.) (Complete 
specification. ) 

7114 Improvements in electric regulators. The British 
Thomeon-Houston Company, Limited, Bush.lane House, 
Cannon-street, London. (Augustine К, Everest, United 
States ) (Complete specification. ) 

7115. Improvements in trolley stands for electric railways. 
The British Thomson-Houston Company, Limited, and 
Frederick Samuelson, Bush-lane House, Cannon-street, 
London. 

7116. Improved electric motor. 
street, London. 

7186. Telephone metering system. Donald McQueen Bliss and 
Newman Henry Holland, 1, Broad.street-buildings, 
Liverpool-street, London. (Complete specification. ) 

7150. An improved electromagnet metor. Louis Henry Engel- 
hardt, Harry Merle McNolly, and Mark Gallert, 18, 
Sonthampton- buildings, Chancery-lane, London. (Com- 
plete specification.) 

7196, Improvemonts in electromagnetic devices for controlling 
the rotatien ef shafts. James Yate Johnson, 47, 
Lincoln’s-inn-fields, London. (Paul Victor Avril and the 
Société Marinier Navoit et Jeanson, France.) 

APRIL 6. 

7994. Improvements in apparatus employed fer eovering 
telegraph cubles and wires with lead, or other 
metallic substanee for electric purposes, er for 
manufacturing metallo pipes or tubes or like uses. 
Ernest Alexander Claremont and John Stratton, 4, 86, 
Ann's-square, Manchester. (Complete specification.) 

7948, Improvements ia and in the mothed ef and apparatus 
for the manufacture of air-damping appliances for 
electric measuring instruments and the like. Alex- 
ander Melville Clark, 53, Chancery-lane, London. (The 
firm of Hartmann and Braun, Germany.) 

APRIL 9. 

1970. The production of white lead by the electrio are. 
Ernest Bailey, 13, Baile-hill-terrace, York. 

7894, Improvements in pulleys for trolley heads, applicable 
to electric traction. John Aspinwall, 24, Oxton-street, 
Walton, Liverpool. 

1835. Improvements in electric motors. William Philips 
Thompson, 6, Lord - street, Liverpool. (Charles D. Fuller, 
Uni States.) 

Improvements in and relating to furnaces. 
Charles Prosper sic ind Schneider, 45, Southampton · 
buildings, Chancery London. (Complete speci- 
fication. ) 

APRIL 10. 


5306, Improved means for connecting electric wires and 
cables. Andrew Wilkes, 120, Hart’s-hill, Brierley 
Hill, Staffs. 
7371. Improvements in terminalis or bolts and nuts for use 
in ‘electric batteries as connectors. Herbert William 
Butler, 4, Great Winchester-street, London. 
ts in electrically - iluminate letters. 
Theodor Well, 72, Cannon-street, London. (Complete 
specification, ) 
7997. A new or се prooess for the eleotrolytio pro. 
auction caustie alkalies. André Brochet and 
Georges йкы. 70, Chancery-lane, London. 


Frederic de Mare, 72, Cannon- 


17914. 


APRIL 11. 

Electrically-controlled targets for use with rifles or 
other firearms. William Walter Gerald Webb, 9, 
Coppenhall-terrace, Crewe. 

Improvements in or relating to electric tramways or 

railways on tho overhead system. Emanuel Cervenka, 

те h Bernt, and Gustaf Meyer, 111, Hatton-garden, 
naon. 
new or improved apparatus automatically 

eharging accumulators. Béla Klein, 13, King-square, 

Goswell-road, London. 

Improved guard or structure for protecting overhead 
wires. William Bracegirdle Whittaker, 6, Bank.street, 
Manchester. 

Improvement in winding for 5 inductive 
apparatus. Henry Heileman Wait, Southampton- 
buildings, Chancery-lane, London. (Date applied for 
under Patente, etc., Act, 1883, Sec. 103, Jan. 12, 1901, 
being date of application in United States.) (Complete 
specification.) 

Improvements in contact boxes for the distribution ef 
electricity. Baptistin Cruvellier, 24, Southampton- 
иш, Chancery-lane, London. (Date applied for 
under Patents, eto., Act 1883, Sec. 103, Nov. 21, 1900, 
being date of application in France.) (Complete speci- 

cation. ) 


7439. 


7459. 


7409. A 
7499. 


7498 


7497. 


APRIL 12. 

Improvements in electric heatisg and in apparatus 
therefer. Jobn Robert Quain, Royal Colonial Institute, 
Northumberland-avenue, London. 

Improvements in and connected with 
transmission of images and in the recording 
images. William  Friese-Greene, 55, Chancery-lane, 
London. 

Improvements relating to ineandescence electric lamps, 
Henry Harris Lake, 45, Southampton-buildings, Chancery- 
lane, London (Christopher Dunkin Smithers, United 
States.) (Complete specification.) 

Improvements relating to dynamo.electrio machines, 
Louis Maiche, 45, Southampton-buildings, Chancery-lane, 
London. 

Improvements in electric alternate-current motors. 
Silvanos Phillips Thompson, Moriand, Chislett-road, 
Weet Hampstead, London. 

Improvements in electric cables. Willis Nelson Stewart, 
Clun House, Surrey street, Strand, London. 

Improved means for insulating electric conducters, 
Willis Nelson Stewart, Clun House, Surrey-street, 
Strand, London. 

7565. Improvements in and relating to systems ef electric 
power transmission by overhead conductors, Edward 
Rotter and Thomas Harison Jones, 18, Southampton- 
buüdinge Chancery-lane, London. 

Improvoments in electric signalling. Arthur Thomas 
Milnor Thomson and the Thomson-Davis Telephone 
System, Limited, 22, Southampton- ELE Chancery- 
. lane, London. (Complete specification.) 

APRIL 13. 

7684. Improved mothod of obtaining electrical vibrations, . 
Frederick Thomas Trouton, ‘‘ Caerleon,” Killiney, со. 
Dublin. 

Imprevements in and relating to clectric glew lamp 
holders. Charles Edward Knowles, 70, Market-street, 
Manchester. 

Improvemonts in electric meters. Charles Orme Bastian 
and John Vaughan Sherrin, 77, Chancery-lane, London, 
Improvements in signalling on electric traction 

systems, Edward Rotter and Thomas Harison Jones, 
18 Southampton- buildings, Chancery - lane, London. 

Improvemonts in and relating to secondary batteries. 
Ippolito Celestre and Francesco Gondrand, 322, High 
Holborn, London. (Complete specification.) 

Improvements in and relating to 
systems, William Frederick Smith, 
buildings, Chancery lane, London. 
fication.) 


COMPLETE SPECIFICATIONS ACCEPTED. 
To be published on May 4 
1900, 
$491. Resistaness for electric circuits, Newitt. 
6871. Machino for filling accumulator plates with active 
material. Franke. 
0701. Process ef electrolytically preparing metals or alleys 
for ee purposes. Strecker. 
7777. Apparatus wireless telegraphy. Marconi and 
Marconi’s Wireless Telegraph Company, Limited. 
$241. Electricity motors. Kallmann. | 
$301. Apparatus for switching electric currents өл and өй, 


especially suitable for lighting telephone switch- 
boards. Gill, Gilmour, and Claxton. 
Newell, 


9058, Electrico brakes for electric railway vehicles. 
9760, Blectrical maximum demand indicaters, Hookham, 
10662. Сара fer glow lamps. Halford. 


1584. 


1039. 
154%. 


1548. 
1558. 


155%. 


1558$. 


1516. 


70901. 


7017. 


7619. 
7690. 


7041. exchange 
Southampton ; 
(Complete speci: 
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16875, Construction of plates for accumulators or secondary 
batteries discharging heavy currents. Garassino. 

10497. Electrodes for batteries. Mackenzie. 

11571. Electric battery eempounds. Blumenberg. 


Commercial and Industrial.— 


H 
f 


11588. Electric railways on the sectional conductor system. 3 ni ex ir a Саш. pa Мов. 170,000 1 s i 
Kent. British Electric Works, Ordinary, 60,001-05,000 ==.. =.=». 1 = 1/16-8/10 
19686, Accumulators. De Sales and Gruegnon. . 6 беп Паш gtd 00 po era id zx 1 I: pid ae 
90967. Incandescont electric lamps. Lake. (Pinckard.) British ^ ма сце, Ord., гоне — =e ao e a = 4 = A101 
99273. Electrical plug resistance boxes and like apparatus | ———5 Pe oak ае FFF 186 
and switches therefor. Gambrell and Gambrell. Brun Westinghouse 8 E TM 
1901. | FCC zd 
9026. Clesed-condnit electric railways. Dion. — De cent. Debentare Stock FFC 100 .. 108-1 
2247. Switch for controlling electric meters. Bloxem. (Helios | oer Gable, Debentures. —- Bieb. -=== 100 = у 
Eleotricitäts-Aktiengesellschaft.) — JJ UE RI дк сеш RES B = 15-16 
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CCC OaS LI шй иза каза „ 
n an Un naar - 
TRAFFIC BETURNS. . "EA 
. 
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Bolton Corporation. v 14 1,471|1 336 + 135 19,916 12,509 | Willans and Robinson, Qrálnary 180/000 60 E 7 
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Dover Tramways ...| , 13 262| 210 + 42 | 2472 | 2,239 | Bournemouth and Poole, Ordinary e ÌO oe И 19% 
Dablin & Lucan E.R Mar. 30 78 73 + Б 993 763 — peo „ Pref. ..........coococoocsesesos 10 a 1 11 
Dublin U. T., elec. cars Apl 12 3 824 3,934 е _ 110 — MOL — nature Stock, Red. sooo cons оо ооо ео = aseo». as 100 ee 101-104 
DabliaU,T.,eleo oera Ар. 35 lLariileres 45| — | — | Se coat Тийише соо as E d 
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Brisbane (Feb. 20), £107 increase. leaf a or ͤ tcr “= es 
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COMPANIES’ STOCK AND SHARE LIST. Electric Tramways.— 


and Fleetwood Tramroad a. -- 10 — 14-16 
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NOTES. 


Tramways and Light Railways Association.— 
We have received the official elrcular for April of the 
Tramways and Light Railways Association, in which 
mention is made of the proposed change in Standing Order 
No. 82, to which we refer elsewhere in these columns. 
A reprint of Мг. A. N. Connett’s paper on ‘ Combined 
Trolley and Conduit Tramway Systems” will also be found 
in this issue. | 

Visit from Glasgow.—4A number of students from 
the Glasgow University Engineering Society visited 
London last week in order to inspect the principal 
factories and electrical works in the Metropolis. During 
the visit & party of about 50, including professors and 
studente, visited, &mong others, the works of the Robertson 
Lamp Company at Hammersmitb, and viewed the various 
operations with great interest, 


Personal.—Once lecturer on electro-technology at 


Liverpool University College, Mr. Alfred Hay has just 


been appointed professor of the same subject at the Royal 
Indian Engineering College, Cooper's Hill Dr. Hay (for 
he has recently received the D.Sc. degree in engineering 
sclence from Edinburgh University) was one of Prol. 
Andrew Jamieson's old students and assistants at the 
College of Science and Arte, Glasgow. He was also at 
one time closely in touch with Mr. M’Whirter, having 
served his apprenticeship at the Faraday Works, Govan. 
We wish Dr. Hay every success in organising the electrical 
engineering department at Cooper’s Hill. 


Municipal Electrical Association.— We are pleased 
to see that the Municipal Electrical Association is now 
incorporated. The object of the society is to promote the 
interests of municipal electrical enginesrs, to bring muni- 
cipal electrical engineers and ebairmen and members of 
municipal electrical committees together, to hold meetings 
for the discussion of subjects germane to municipal elec- 
trical undertakings, to establish a reading-room, library, 
collection, otc. The word “limited” is omitted from the 
title by license of the Board of Trade, the intention being 
not to confine the membership roll to any specified length. 
The registered office of the association is at St. James's 
Hall, Piccadilly, W. 


Wireless Telegraphy for Lightships.—Thore 
can be no doubt that the system of electrical communica- 
Чоп round our coasts for live-saving purposes has been 
vastly improved during the last year or two, and this was 
fully acknowledged by the meeting of the governors and 
friends of the Royal National Lifeboat Institution last 
Saturday. Regret, however, was expressed that the 
Government had not yet seen their way to utilising 
wireless telegraphy for lightships. It was pointed out 
in the annual report that the Borkum light-vessel, some 
20 miles off the German coast, had been in successful 
wireless telegraphic communication with the shore for 
nearly a year, and the committee trusted that the full 
advantages of the discovery would ere long be secured for 
this country also. 

Tunnelling Construction.—Following on the reading 
of а paper on "Iron-Lined Tunnelling Construction” by 
Mr. P. Marshall, в number of members of the Institutiou 
of Junior Engineers recently paid a visit to the Great 
Northern and City Railway works. The line now runs 
from Moorgate-street to Finsbury Park, and consists of 
54 miles of double tunnelling. The party, baving first 
inspected the surface machinery, proceeded to the working 
face, where they were shown the shield under actual 
. driving conditions. The outside diameter of this shield is 


577 


17, 4}in., and it is driven forward by 16 hydraulic rams, 
each 7in. in diameter, the working pressure being two tons 
per square inch. The various operations of tunnelling 
with this machine was the feature of the afternoon, We 
understand that the work will be completed by September 
next. 

А New Magnetic Observatory.—In a new obser- 
vatory which has recently been built at Cheltenham, in the 
United States, special precautions have been taken to avoid 
any disturbing influences on the magnotic instruments. 
Of course, no ironwork is used in the buildings, being 


entirely replaced by copper and brass. The stoves, which 


are designed to burn only wood, in case there should bo any 
iron in the coal, are built of soapstone. Precautions are 
also made to keep the magnetic standard instruments 
always at constant temperature, which will be about 
65deg. F. This is done by means of a series of thicknesses 
of paper round the walls with air-spaces in between. When 
going into the room containing the instruments no less 
than four doors have to be opened and closed one by one 
in order to prevent an inrush of air, which would be 
hotter in summer and colder in winter than that inside tho 
standard laboratory. 

National Electric Contractors’ Association.— 
Some few weeks ago we referred to the movement which 
has been inaugurated with a view to forming a National 
Electrical Contractors’ Assoclation. Of necessity the 
progress of the provisional committee is slow, as one of 
the duties laid upon it was to foster the formation of local 
associations in London and the provinces, with a view to 
their future affiliation with the proposed National Associa- 
tion. With regard to London, however, steps are now 
being taken to form four local associations—one each for 
the eastern, western, northern, and southern districts ; and 
we are asked to suggest to London electrical contractors 
who are in sympathy with the movement the desirability 
of at once communicating with Mr. Thomas Guthrie, the 
convener of the provisional committee, 46, Queen Victoria- 
street, E.C., for the purpose of arranging for meetings in 
the several districts as early as possible. 

Pole-Setting.—The use of the water-jet as an aid in 
sinking piles for such structures as piers, jetties, and 
wharves is now generally recognised, the earliest records 
of its use dating back so far as 1852. Writing in the 
Electrical World on the subject, Mr. Walter O. Pennell 
calls special attention to the usefulness of the water-jet in 
setting poles for serial lines, especially if the soil is soft or 
sandy. In a hard soil very good results are obtained by 
first excavating the hole to the proper depth by means of 
the water stream, and then placing the pole in it. As a 
rale, however, especially in softer soils and with large 
spars, it is easier to use the method of applying the jet to 
the base of the pole and letting both nozzle and pole sink 
together. The water-jet particularly adapts itself to the 
seting of poles in marshes and inlets which are submerged, 
by which means a pole may be placed within a very short 
space of time. The greatest saving, however, is effected 
in towns where the hydrant water can be used. 

British Exhibition in St. Petersburg. — An 
exhibition confined solely to the manufacturers and pro- 
ducers of the British Empire is to be held in St. Petersburg 
this year, under the patronage of her Imperial Highness 
the Princess Eugenie of Oldenburg and administered by a 
distinguished committee of the Russian nobility. Her 
Imperial Majesty the Empress Alexandra Feodorovna 
has lent for the purpose the beautiful Touride Palace 
and grounds, where preparations for the event are 
vigorously going on. This exhibition of the arts, 
manufactures, products, and inventions of the British 
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Empire will be opened on Nov. 14 next, and will 
remain open till Feb. 14, 1902, and it is hoped that the 
effect of it will be to do much to put an end to the con- 
dition of things which at present exists in our commercial 
intercourse with Russia. All particulars in regard to the 
arrangements for intending exhibitors may be obtained 
from Messrs. S. Corer and Son, of 170, New Bond-street, 
W., who have been appointed official agents for the 
exhibition. 

British Industrial Supremacy.—The May number 
of Cassiers Magazine contains a letter from Mr. T. Weat- 
garth, of Middlesbrough, in which he complains that the 
British workman does not fully appreciate the seriousness 
of the coming struggle for industrial supremacy, particu- 
larly in the engineering industry, between England, 
America, and the Oontinental countries. He, therefore, 
suggests that masters and workmen should combine and 
send a strong committee of bond fide working-men, selected 
from all trades, to America, to Germany, Belgium, and 
perhaps France, to see for themselves and report to their 
fellows. This, Mr. Westgarth points out, would give them 
the same insight into what is being done abroad that the 
majority of their masters have obtained. The scheme 
appears to have met with the approval of the majority of 
engineering firms in London, Manchester, Leeds, and other 
places, many of whom have undertaken to contribute to 
the fund which will be collected for the purpose. A meet- 
ing of manufacturers will shortly be held, at which the 
various details of the scheme will be gone into. 


Gas versus Electricity.—Compoetition between gas 
and electricity has up to the present proved exceedingly 
good for both undertakings when carried out in the same 
town, and it is only recently that the Board of Trade have 
‚ granted any provisional orders to gas companies The 
reason for this has been the fear that gas companies 
would take electric lighting orders, not to work them on 
commercial lines, but às means of preventing competition 
with gas lighting. Even now when s provisional order 
is granted to а gas company, care is taken to ensure that 
the gas company really does mean to supply electrical 
energy at reasonable rates throughout the area over which 
such powers are granted. We note that recently in the 
Massachusetts Legislature а ВШ was introduced to prevent 
combinations between gas and electric lighting companies, 
on the ground that any such combination was against 
public policy. The idea is right, but there are towns in 
which the combination, if properly controlled, is an 
advantage. We particularly refer in this to small towns, 
where the saving in establishment charges by having only 
one company for the supply of both gas and electricity is 
often commendable. 


Consumption of Coal Dnst.—A German Imperial 
Commission has of late been carrying out some experi- 
ments on the question of the consumption of coal dust in 
fire furnaces, and in the report which has recently been 
issued special mention is made of the Schwarzkopf 
apparatus. Some of the conditions peculiar to this 
arrangement are given in the Journal of the Society of 
Arta. In the first place, it is stated that a highly heated 
fire chamber is necessary for the ignition of the coal dust, 
for the higher the temperature, the quicker and more 
perfect will be the combustion. Contact with the boiler 
walls must be guarded against, as it interferes with 
ignition, and a fire chamber lined with fireproof material 
has also to be jprovided, because only such a chamber can 
be kept constantly at the required high temperature. It 
is pointed out that a fire chamber is not an inconvenience, 
bat rather а special advantage in ooal-dust firing, because 
it ensures а perfect combustion, a high temperature of the 


gases at the start, and protection against the formation of 
needle flames. Farther, such a chamber offers for boiler 
firings, in case of stoppage, the advantage that by the heat 
stored in the fireproof walls the steam pressure is longer 
maintained. The apparatus seems also to ensure а smoke- 
less combustion. 


Compulsory Purchase.—A curious dispute is taking 
place between the Bombay Corporation and the Bombay 
Tramway Company over the compulsory purchase clanse 
in the tramway company's agreement. The Corporation 
has issued notices to the company that it propdses to buy 
up the undertaking under this clause, and the compeny is 
objecting on the ground that the Corporation is nét 
intending to work the lines, and hence has no right to 
purchase. The idea, we presume, is that they are only 
purchastag as. agents for a third party, to whom they 
would resell the undertaking. We are afraid that if the 
agreement is drawn up in the usual way, the right to 
purchase is quite independent of what the Corporation 
intends to do with the system after the purchase has been 
effected. The dispute, however, raises the question as to 
how far the electric ight companies in England will stand 
at the expiration of their provisional orders. It would 
almost seem as though the corporations would have the 
right to buy up the undertakings at the then value of the 
plant, and to immediately resell them to the companies again 
at their then value as going concerns. When looked at 
in this light, it is clear that the action of the Bombay 
Corporation, if it be as represented, is not morally right, 
and, in any case, is not in the interests of the inhabitants. 

Submarino Cables.—One of the first matters which 
oceupied the attention of the House of Commons on the 
resumption of business after the Easter recess last week 
was the question of the safety of submarine cables in war 
time. Sir J. Colomb asked the Under-Secretary of State 
for Foreign Affairs whether he was yet in a position to 
give any information to the House respecting the code of 
law issued by the Navy Department and signed by the 
President of the United States concerning matters relating 
to the cutting of submarine cables in war. Viscount 
Cranborne’s reply was confined to a reference to 
Article V. of the Naval War Code for the use of 
the United States Navy, which reads thus: The 
following rules are to be followed with regard to 
submarine telegraphic cables in time of war irrespective 
of their ownership: (a) submarine telegraphic cables 
between points in the territory of an enemy, or between 
the territory of the United States and that of an enemy, 
are subject to such treatment as the necessities of war 
may require; (b) submarine telegraphic cables between 
the territory of an enemy and neutral territory may be 
interrupted within the territorial jurisdiction of the 
enemy; (c) submarine telegraphic cables between two 
neutral territories shall be held inviolable and free from 
interruption.” 

Electric Tramways in New Zealand.— Heretofore 
all the tramways in New Zealand have been worked by 
either cable or horse traction, but the popularity of 
electric traction has become so general that the Dunedin 
City Council have decided to make an initial outlay of 
some £260,000 in buying up and electrically equipping the 
undertakings of the local tramway companies. This resolve 
has not been come to without a fairly sure sign that the 
scheme is likely to bear good fruit, in view of the great 
success which bas attended the conversion of the Roslyn 
Tramway Company's system to electric traction. It is 
interesting to note that just 20 years ago this enterprising 
company were the first to introduce cable tramways into 
the Australasian Colonies, and now they have the addi- 


THE ELECTRICAL ENGINEER, APRIL 26, 1901. 


519 


tional satisfaction of being the ploneers in electric 
traction in New Zealand. The new line, the conversion of 
which, as well as the construction of the overhead system 
and the power-station equipment, was carried out by the 
British Westinghouse Company, commenced running for 
public service last October. During the first five weeks of 
electric operation an increase of 96 per cent. over the 
previous five weeks’ traffic on the old system was shown, 
which appears to afford ample justification for the resolve 
of the local authority to introduce and maintain a complete 
system of electric traction in the city. 


Terpedo Control. — Since the perfection of the 
Marconi telegraph a good deal has been written in the 
untechnical Press as to inventions which have been made 
by numbers of experts for the steering of torpedoes, 
without providing any connecting wire between the 
torpedo and the ship which has dispatehed it. We do not 
suggest that the inventors have not given thought to the 
question, but we do not think the public properly under- 
stand the real difficulties in the way. The difficulty is not 
so much in the steering of the torpedo—which has already 
been done through a wire trailed behind the same, or paid 
out from the torpedo as it movee—as in knowing exactly 
where the torpedo is at any instant in order that the 
control may be varied to bring the same up to the desired 
target. When the distance between the torpedo boat and 
the torpedo exceeds a mile, a large marker on the torpedo 
projecting above the water-line is required to enable its 
whereabouts to be determined. Unfortunately, as the 
torpedo approaches the target, which in war time would be 
а ship, this marker would be more easily seen from this 
vessel than it would be from the torpedo boat which is 
steering the torpedo. The difficulties in the way of a 
successful solution of the problem are, therefore, exceed- 
ingly great, especially when one takes into consideration 
the action of currents, which varies with the tides. The 
sending of a signal to alter the position of the helm of a 
torpedo is an easy matter, but it does not follow that the 
difficulties in steering a torpedo on a desired ovurse have 
been overcome in consequence. 


“The Scottish Electrician.”—The third number of 
this paper has just reached us, and we notice in it some 
good information as to the exhibits which are to be seen at 
the Glasgow Exhibition, now shortly to be opened. The 
leading article of our contemporary on the vagaries of con- 
sulting engineers is somewhat amusing. It suggests that 
every contracting firm has on its staff an engineer who is 
quite as capable of doing consulting engineer's work as the 

engineers whom the contracting firm has to 
please. The editor also adds that the experience of these 
contracting engineers is often far greater than that of the 
. experts whose directions they must follow, and whose word 
is law. The way suggested out of this difficulty by our 
contemporary, is that five or six of the leading members of 
the Institution of Electrical Engineers should meet together 
and draw up model specifications which would please both 
clients and contractors. From what we know of this class 
of work, the six members of the Institution could meet 
every day of their lives without giving satisfaction to either 
party concerned. It is utterly impossible to draw up 
standard specifications which would in any way suit the 
varying conditions which have to be complied with when 
new plant has to be laid down in different towns. As 
an example of how disagreements would arise, we might 
mention that the expert editors of our contemporary 
have this month reduced the charges to be made by 
the Glasgow Corporation for electrical energy, but their 
efforts in this direction have not been ratified by the 


electrien] department of the Corporation. 


` Shipowners and the Fastnet.—The Times publishes 
a letter, signed by nine of the leading shipowning firms of 
Liverpool, confirming the statement that was recently made 
as to the pressing need for the opening of a reporting station 
on the Fastnet. In fact, they are of opinion that such a 
atation is an absolute necessity for the protection of the 
great trade route upon which the Fastnet stands; but they 
have been reluctantly forced to the opinion (the letter runs) 
that until the public is made alive to the importance of the 
question nothing will be done. It is to be hoped, however, 
that the authorities will now give the subject their serious 
attention in the interest both of the shipowning community 
and the traders of England. In reference to the above 
communication, the Marconi Company have written to the 
Times stating that they are now engaged in putting up a 
station on the mainland of the Irish coast, not far from the 
Fastnet, for the purpose of reporting ships that are fitted 
with the Marconi apparatus. It is further stated that the 
Postmaater-General has arranged to receive а deputation of 
the directors of the company to-day (Friday), after which 
the company hope to be in a position to inform the shipping 
companies the terms on which they, when fitted with the 
Marconi apparatus, will be able to communicate with the 
shore. The wide range, it is pointed out, which this atation 
would have, far beyond the Fastnet itself, would render а 
station on the Fastnet unnecessary. Nevertheless, should 
it ultimately be considered advisable that a station should 
be erected on the Fastnet, the company entertain no doubt 
that it could be carried out in a satisfactory manner. 


Protection from Lightning.—A committee, to be 
known as the Lightning Research Committee, has been 
organised by the Royal Institute of British Architects and 
the Surveyors’ Institution, with the object of collecting and 
tabulating information from all parts of the country as to 
damage resulting to buildings from lightning-stroke. The 
committee owes its inception to Mr. Killingworth Hedger, 
who in his paper on The Protection of Pablic Buildings 
from Lightning,” read before the Royal Institute in April 
last year, referred to the difficulty experienced by experts 
in getting accurate information as to injuries sustained by 
lightning-struck buildings, and urged the desirability of an 
enquiry by a recognised authoritative body as to how far 
buildings are rendered lightning-proof by modern systems 
of protection. The present enquiry, by the collection of 
precise data, may serve to test in some measure the results 
accruing from the rules laid down by the Lightning-Rod 
Conference nearly 20 years ago. In pursuance of their 
enquiry the committee seek the co-operation of competent 
observers in all parts of the country, with a view to 
obtaining accurate details, noted on the spot, of the effect 
of lightning-strokes on buildings, whether fitted with con- 
ductors or not. Persons willing to assist by their observa- 
tions are requested to communicate with the secretary to 
the committee at the offices of the Royal Institute of 
British Architects, 9, Conduit-street, London, W. The 
committee includes Mr. Jobn Slater (chairman), Major- 
General E. R. Festing, C.B., F.R.S., Dr. Oliver Lodge, 
F.R S., Mesars. J. Gavey, W. P. Goulding, W. N. Shaw, 
F.R.S., H. H. Statham, A. R Stenning, Arthur Vernon, 
and Killingworth Hedges, C.E. (hon. secretary). 


Hydraulic Brako.—In a recent issue of the Scientific 
American will be found a well-illustrated description of the 
Neal-Duplex brake, which is worked by means of hydraulic 
gear. The characteristics of the brake are not in some 
respects unlike those of an electric brake, in that there is 
no possibility of the brakes causing tho wheels to skid, 
because the brake loses its power when the car is at rest. 
The apparatus required seems to us to involve a consider- 
able number of working parts, but the system is said to be 
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the outcome of experience on the Boston Elevated Railway, 
where the brake has been used in actual service. On one 
of the axles of the car is mounted a small force pump, 
which delivers oil to the brake’s cylinder. In the normal 
condition, the oil has a clear way through from the dis- 
charge back to the suction, so that there is no work being 
done by the force pump. A quarter-turn of the brake handle 
closes the outlet valve of the brake's cylinder, in con- 
sequence of which the pressure on the ой] rapidly increases, 
and puts the ordinary slipper brakes on the periphery of the 
car wheels. The brake’s cylinder has two pistons in it, one 
at either end. The first of these operates the breakes on 
one axle, while the other piston rod 1s connected with the 
brake gear on the wheels on the second axle of the car. 
The whole of the brake gear is carried in an oil-tight 
casing, and ie, of course, in consequence of the liquid used, 
quite self-lubricating. The weight is said to be rather less 
than 500lb., which is a not inconsiderable item in the total 
weight of the car. While the brake has several advantages 
over the hand power brake—amongst which is the quickness 
of action and great power—we do not think that it compares 
favourably with the latest types of electric brakes. 


Conductivity of the Rare Earths.—Prof. Nernst 
has recently published the results of a long series of 
experiments which he has made, with the aid of Mr. 
Reynolde, on the conductivity of mixtures of various 
oxides at bigh temperatures. In each case the mixture 
under examination was а small cube of about lem placed 
in a tube of magnesia heated by means of a platinum 
wire through which the current of electricity was passed. 
By altering this current the experimenters were able to 
vary the temperature up to about 1,400deg. C. The 
temperatures were measured by means of а thermo-electric 
couple. 'The most salient results from the experiments 
made showed that all the pure substances had a very 
high resistance. For instance, magnesia, zirconia, and the 
oxide of yttrium were practically insulators even at 
1,000deg. C. All mixtures, however,. were found to 
conduct considerably better than the pure substances 
from which they were made. But there were one or two 
exceptions even to thia general conclusion. 
found that the oxides of somewhat similar elements mixed 


together did not conduct so well as those that were made 


by mixing oxides and elements farther apart in the scale. 
Those mixtures of the oxide of thorlum, of zirconium, and 
of cerium are poor conductors, and it is the same with 
yttriam and erbium. The authors have prepared some 
interesting diagrams glving the results of their experi- 
ments, which we hope to print more fully at а later date. 
These diagrams show that if one mixes one of the bodies 
mentioned in the first group above with another of the 
second group, one gets at high temperature a fairly good 
conducting substance. 


A North of England Tramway Association.— 
The newly-formed Northern and Midland Counties’ Associa- 
tion of Tramway and Light Railway Officials is certainly 
worthy of every encouragement, as affording an opportunity 
of inter- communication between officials engaged in similar 
work in towns in the North of England, which is an all- 
important factor in the development of the tramway in- 
dustry. A most successful inaugural meeting of the members 
of the association was held last week at Sheffield, the 
gathering numbering some 130 influential tramway people. 
After the business matters of the meeting had been 
disposed of, Mr. Fell, appropriately enough, read a paper 
dealing with the leading points of the Sheffield tramway 
system. The feature of the day, however, was a visit to 
‘the Hecla Works of Hadfield’s Steel Foundry Company, 
the specific purpose of which was to inspect those parts of 


It was also 


the works that are devoted to the manufacture of tramway 
materials and specialities. Many of the visitors were 
largely interested in the manufacture of points and 
crossings, and the moulding of these castings attracted 
special attention. The subsequent processes of annealing, 
fettling, and straightening were fully explained and prac- 
tically demonstrated right up to the finishing touches, 
when a large number of points and crossings intended 
for various corporations in England were subjected to 
inspection. A visit was also made to the Globe Steel- 
works of Messrs. Ibbotson Bros. and Co. in the course 
of the day. The favourable nature of this, the inaugural 
meeting of the society, is а good omen of future prosperity, 
and, іп the words of the Lord Mayor, who welcomed the 
members to Sheffield, we wish the association а successful 


career. 


The Conduit System for Massachusetts.—We 
gather from a note in the Western Electrician that the 


-Massachusetts Legislative Committee on Mercantile Affairs 


are considering a Bill by which the towns.and cities of that 
State, with the exception of Boston, will be authorised to 
construct and maintain conduits for electric wires, cables, 
and conductors. The Bill, which elosely resembles one 
passed by the House of Representatives, but thrown out 
by the Senate last year, purposes to enable towns and 
cities to get rid of overhead wires, trolley and long- 
distance telephone wires excepted. The cost of construc- 
tion is proposed to be met by the proceeds of conduit 
loans outside the debt limit, and the rentals received 
will be devoted to the cancellation of the bonds. 
Thos, it is believed by the promoters that the 
building and maintenance of the conduit will entail 
no financial burden upon the authorities which build 
them. Each corporation is not to be compelled to 
remove more than one mile of overhead wire during the 
first year after the completion of a conduit, nor more than 
two miles during any one succeeding year. The amount 
to be charged corporations is not to exceed 12 per cent. per 
annum of the cost of constructing the conduite, the amount 
to be apportioned among the affected companies, and the 
charge not to exceed £70 per mile annually for each- duet 
2Jin. or din. in diameter. It is also proposed that the city 
or town shall pay rental for its own wires. In cases of 
dissatisfaction in regard to the rental charges, corporations 
may appeal to the Board of Electric Light and Gas Com- 
missioners. One important provision is that conduits 
already laid by corporations may be purchased by cities 
or towns. 

Electrical Locking Device for Mail Boxes.— 
As a means of safeguarding the mails which are placed in 
the various pillar post boxes in Washington, U.S.A., the 
Post Office Department have recently installed on one of 
the busiest routes of the city a number of boxes having 


their locks electrically controlled. This ingenious arrange- 


ment is the invention of Mr. F. Williams, and is just now 
being subjected to exhaustive tests by the authorities at 
Wasbington. The electric cables between the mail boxes 
and the central station in the post office, from which place 
the locking device is controlled, are carried in the ducts 
owned by the United States Electric Lighting Company. 
At the central station is a clock provided with & mechanism 
which prints the numbers of the mail boxes when the 
boxes are opened, and again when they are closed. The 
postman collecting the mails must invariably visit No. 1 
box first, as this controls the operation of the lock of 
No. 2 box, and so on thronghout the route. Having 
allowed the collector time to reach the first box, the 
operator at the station presses an electric button, which 
electrically releases а secondary locking device and permita 
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the postman's key to throw back the lock bolt. Another 
advantage of this system, besides that of ensuring the 
security of the mails, is that it necessitates the collector 
keeping strict time. In the event of unlawful attempts to 
open the boxes, the Western Electrician explains, the central 
station is instantly notified by the ringing of an electric 
bell, and, again, should the mail collector wish to com- 
municate with the operator, he сап do so by pressing a 
button at any mail box, causing an electric bell to strike at 
the central and then by a prearranged code of signals 
he can send а few important messages. The experiments 
at Washington have so far proved satisfactory, and the 
permanent introduction of the device would by no means 
come as a surprise. It is asserted that the system has 
been introduced in Boston, New York, and Philadelphia 
with every success. 


Electrie Lighting in St. Marylebone.—Tho corre- 
spondence columns of the Times are still being used 
largely in the discussion of the electric lighting in St. 
Marylebone. Up to the present, however, the letters have 
been chiefly concerned with the dispute between the 
Metropolitan Electric Lighting Company and its con- 
sumers as to whether this company has fulfilled in the 


right way its obligations to those consumers, as well as | 


to its shareholders. We should like to see more space 
devoted to the question as to which of the two applicants 
for a provisional order has really the most right to receive 
one. The great supporter of the application from the St. 
Marylebone Borough Council is Dr. J. Fletcher Little, but 
even he has not, so far as we have seen, put forward any 
conclusive reasons why Parliament should allow his Council 
to compete with the Metropolitan Company. It must be 
rememberéd that this company commenced working in the 
very early days of electric lighting, and that practically all 
of the plant which they started with has now become 
obsolete, and in many cases has to be replaced by new. 
The company has also been exceptionally unfortunate in 
the fires which have occurred in its central stations, which 
have hampered it in giving an efficlent and continuous 
supply. It would, therefore, be exceedingly hard if this 
ploneer company should now have ав а competitor a 
eouncil which is able to borrow all the money it requires 
at somewhere about 5 per cent., and while allowing itself 
а free hand in the laying of mains, can harass, and has 
harassed, the company in small details connected with 
extension of their mains. The policy of Parliament in 
granting a competing order in the city of London has 
been quoted as a reason why the order of the Borough 
Council of St. Marylebone should be confirmed ; but the 
casos are not alike, as the competition between two 
companies is much more equal than between a company 
and the local authority. 

Reconstructed Granite —We have just received a 
new issue of the Journal of the Franklin Institute, in which 
is a report by the committee appointed to consider the 
advantages of reconstructed granite as an insulating 
material. An outcome of this report was that the John Scott 
legacy premium and medal was awarded to Messrs. T. W. 
Blakey and W. Courtenay for their invention in connec- 
tion with this insulating material The committee describe 
reconstructed granite as а manufactured product, in which 
natural granite chips are calcined by being brought toa 
high temperature and afterwards pulverieed. It is then 
thoroughly mixed with pulverised felapar and kaolin in 
definite proportions; enough water is added to make the 
mixture plastic, and it is then moulded into the desired 
forms under heavy pressure. After being dried it is 
subjected to a temperature of about 3,000deg. F., at which 
temperature 10 is fused into а homogeneous mass. When 


used for electrical purposes, the surface is given a vitrified 
glazing, which aids in increasing its insulating properties, 
by rendering it less porous. The committee found after 
experimenting that the material was practically fireproof, 
and that it resisted the action of all solvents and acids 
except hydrofluoric. They also found that it was prac- 
tically non-porous. The increase in weight of a sample 
after being immersed in water for almost a year was only 
‘2 of a grain on 1,706:4 grains. As regards the mechanical 
strength, three samples were tried, the crushing force 
required varying from 5, 500lb. up to 12,000Ib. per square 
inch. The tensile strength of the material was found to 
vary from 6671b. to 1,0051b. per square inch. The insulat- 
ing properties, also, were found to be exceedingly high, 
even when the glazed surface of the material had been 
removed. With this glazed surface on, the insulation 
resistance of the samples tested could not be measured on 
the megohm- voltmeter employed, but without more 
details one cannot tell the sensibility of the instrument in 
question. The report is of special interest in view of the 
use of this reconstructed granite for insulating third rails 
of heavy electric railways, where great mechanical strength 
has to be combined with high insulation resistance. 


Standing Order No. 22.—Roferring to the proposal 
to so amend Standing Order No. 22 as to deprive local 
authorities of the absolute power of veto at present vested 
in them to quash any tramway scheme in their particular : 
district to which they do not choose to give their consent, 
the following is the wording of the existing Standing 
Order, with the proposed alterations in brackets: In cases 
of Bills to authorise the laying down of a tramway [proof 
shall be given before the committee on the Bill that the 
promoters have either obtained| the consent of the local 
authority of the district or districts through which it is 
proposed to construct such tramway, and where in any 
district there is a road authority distinct from the local 
authority, the consent [also] of such road authority in any 


case where power is sought to break up any road subject 


to the jurisdiction of such road authority-[or that the 
consent of such local or road authority has been withheld, 
and if in the opinion of the committee such consent has 
been unreasonably withheld and ought to be dispensed 
with, the committee shall report  aceordingly with 
the reasons and facts upon which their opinion is 
founded. Any such local or road authority shall be 
entitled to petition and be heard against the Bill].“ 
It is, however, sought in consideration of this amendment 
to insert a clause in the order giving to county councils the 
right to be heard against any Tramway Bill, the provisions 
of which may be alleged to injuriously affect them. It was 
at first intended to bring forward the above amendments 
some five weeks ago, but owing to pressure of business the 
consideration of the matter by a House of Lords Committee 
is at present postponed. We believe that the London 
County Council were responsible to & certain extent for 
the introduction of these proposals, and that the reason 
for it was because of the trouble which this Council had 
had in getting the consent of local authorities to their own 
tramway undertaking. It is, however, & change which is 
undoubtedly to the interest of all, as it will prevent local 
authorities acting in the arbitrary way which they have 
done in the past in these matters. It is only too often 
that they refuse consent to & company, and have no idea 
of undertaking а tramway scheme themselves. The power 
of veto which they at present hold in regard to the intro- 
duction of tramways is in our opinion altogether excessive, . 
and we therefore think that the proposed alterations to the 
Standing Order in question will be most beneficial to the 


| ountry at large. 
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GLASGOW ELECTRIC TRAMWAYS. lies on the small estate of Pinkston, an estate from which 
one of our most distinguished generals—General French— 


takes one of his family names. After a pleasant drive 
FORMAL OPENING OF THE PINKSTON POWER STATION. | of about half-an-hour the guests reached their destina- 

The formal opening of the electric tramway system took | tion, and proceeded to have a general Jook round the 
place on Wednesday, the 24th inst, and the Glasgow | promises. The station is as yet in less than a 
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Fig. 1.—- General Plan of the Generating Station for the Glasgow Corporation Tramways. 


Corporation maintained their reputation for hospitality by | half-finished state, and it was rather incongruous to 
inviting a large number of guests to be present on that | see a crowd of frock-coated and silk-hatted citizens 
occasion, А small fleet of open carriages and char-a-bancs | worming their way between a bare brick wall and a rough 
conveyed the party— which numbered nearly 400—trom | wooden bslustrade. Arriving at the engine-room floor, 
the City Chambers to the main power station, The station | however, it was found that the work here is in a rather 
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more forward state than it is down below. The auxiliary 
switchboard is practically complete, and is now available 
for controlling the exciters and the motors driving the 
auxiliary pumping machinery, stokers, economisers, and 
coal conveyers, as well as for the night and emergency 
loads. The two 800-i.h.p. Stewart engines and British 
Thomson-Houston direet-current generators were running 
at very little below their normal speed, but the large 
4,000-i.h.p. Allis engines were standing when the guests 
reached the engine-room, and a short interval was allowed 
for inspection of the station and plant. Most of the guests 
expressed astonishment at the’ size of the engines and 
alternators, and at the massiveness of the machinery in 
general. We do not propose to say much at this point about 
the plant itself, as this will be dealt with in detail later on, 
but we could not help being struck with the peculiarly 
massive appearance of the two Allis engines, which look 
more like units of 10,000 h.p. than of 5,000 h.p., which is 
their maximum rated output. 

However, to return to the formal proceedings, а halt was 
called to the inspection process, and on the party gather- 
ing round the leaders of the expedition, the convener of 
the Tramways Committee, Bailie Walter Paton, a veteran 
in the service of the community, referred to the object for 
which they were gathered together, and asked the Lord 
Provost to perform the service of turning steam on to the 
first Allis engine. In doing so, Bailie Paton said that the 
request was made partly as an appreciation of the great 
services which Los Provost Chisolm had rendered to the 
city of Glasgow, and partly as showing the great esteem 
in which he was personally held by all who came into 
contact with him. The Lord Provost was moving to 
do as requested, when someone called a halt, and informed 
him that an interpolation was about to be introdueed into 
the day’s arrangements. Mr. Rosenthal, of the Babcock 
and Wilcox Company, here atepped forward and mounted 
the engine steps, which made a very appropriate platform. 


SCALE IF FEET 
10 40 10 


pushing on the work, he would ask as a personal favour 
that Bailie Paton should turn on steam to the second 
engine (a request which was groeted with cheers). Referring 
to the handsome presentation which bad been made by the 
contractors, his Lordship expressed himself as being quite 
taken aback, alike by its unexpectedness and by its}munif- 


ay Fa 
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Ета. 2, —Section through the Glasgow Tramway Station. 


He referred to the magnitude of the scheme and the 
admirable planning of the whole undertaking, and then 
asked leave, on behalf of the eontractors, to present to the 
Lord Provost a “loving cup." The said cup took the 
form of a bowl of chased silver, gilt inside, about 18in. 
high and 2ft. in diameter, bearing a suitable inscription. 
The Lord Provost, who seemed quite taken by surprise, 
said that he had first of all to thank the Town Council 
for doing him the high honour of asking him to turn 
on steam to the first engine, but as a recognition 
of the great services which had been ungrudgingly per- 
formed by the convener of the Tramways Committee in 


cence, and humorously observed that the proportions of a 
bowl were generally considered to be in proportion to the 
% drouth" of the recipient. He was quite unable. to state 
the exact proportion, but he would leave each member of 
the company to work it out for himself. Не then pro- 
ceeded to the starting wheel, and turned on steam to the 
first engine. Tho turning of the huge flywheel, 24ft. in 
diameter, was greeted with loud applause. Bailie Paton 
then turned on steam to one of the Stewart engines amid 
cheers. 

Mr. Duncan Stewart, of Messrs. D. Stewart and Co., 
Limited, expressed the satisfaction which his firm had in 
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placing two Glasgow-built engines in the station. Bailie 
aton complimented Mr. Stewart's firm on the excellent 


and expeditious way in which they had carried out their 
contract, and mentioned that it was gratifying that the 
engines were ready before they were wanted. We may 
state here that the opening run was really made by the 
Stewart engines, as the main engines are not yet in a con- 
dition to take up the work of the station. It is expected, 
however, that the three-phase plant at Pinkston and at the 
various sub-stations will be working within a week's time. 
Presentations were the order of the day, as after Bailie Paton 
had performed his of the starting ceremony, Mr. John 
Young, the gene памех of the Corporation tramways, 
was made the recipient of a handsome silver flower bowl, 
presented by Mr. Phillips, of the Mirrlees, Watson, and 
Yaryan Company, Limited, on behalf of the contractors. 
Mr. Young suitably acknowledged the gift, and a fourth 
bowl (one facetious gentleman was heard to remark that 
it was a bowling match”) would have been presented to 
Mr. Clark, the chief engineer of the tramways, had that 
gentleman's modesty not prevented him being in the 
аб банта іп time to accept the gift. 

rapid adjournment was then made to a temporary 
erection outside, where a series of photos were taken of 
the visitors The guests included the Lord Provost, 
magistrates, members of the Corporation, Sir James Bell, 
Sir David Richmond, Sir Charles Cameron, the Provosta of 
Paisley, Govan, Pollakshaws, and Renfrew, and a large number 
of gentlemen representing the various industries and institu- 
tions in Glasgow and district, and the managers of the 
Edinburgh, Dundee, Aberdeen, Huddersfield, and Sheffield 
tramways. Representatives of the various contractors and 
of the leading electrical papers were also present, while 
the electrical industry was represented by Dr. us 
Maclean, of the Glasgow Technical College, Messrs. Н. A. 
Mavor, E. G. Craven, T. C. Fulton, and others. After the 
company had been photographed, a scramble was made for 
the conveyances which took the to the east end of 
Sauchichall-strees, where nine of the new exhibition electric 
cars were in readines for the trial run. is run was 
successfully made, the route being along Sauchiehall. 
atreet, past the exhibition (of which an excellent view was 
obtained), and back by way of Argyle-street to the City 
Chambers, where the guests were entertained to luncheon 
in the banqueting hall. 

The Lord Provost presided at the luncheon, which was 
excellent, and at which about 500 guests were present. 
The crouplers were Bailies McCutcheon, Graham, Steven- 
son, Ferguson, King, McFarlane, and Dallas. The loyal 
toasts having been duly honoured, Sir ЈАМЕЗ BELL gave 
“The Tramways Committee, and Success to their New 
Departure.” In giving this toast Sir James referred in 
very оар ашау terms to the work which had been во 
successfully done by the tramways department in connec- 
tion with the new scheme. 

Mr. PATON, convener, replying on bebalf of the Tram- 
ways Committee, stated that Glasgow's good example in 


municipalising the tramways had caused many towns to 
follow. He stated that since 1894, when the Corporation 


took over the running of the tramways, the service had 
increased 100 per cent., 140 millions of passengers bein 
carried annually, t 50 millions eight years ago. He 
stated that the station opened that day would cost £500,000, 
and in putting it down on Mr. Parsball's advice the 
Corporation felt that they were doing right. At present 
there were 44 miles of double track in Glasgow, but when 
theextensions werecompleted thesystem would be equivalent 
to 150 miles of single track. Mr. Paton, in closing, thanked 
the committee and the Corporation for their loyal support, 
Mr. Young and his assistants for their administrative work, 
and Mr. Parshall for bis unwearled attention. 

Sir CHARLES CAMERON then proposed “ The Corporation 
of Glasgow” in а few well-chosen words. He referred to 
the municipal reputation held by Glasgow all over the 
world, and, in referring to the Lord Provost, remarked 
that all who knew him were pone of him. 

The Lorn Provost, in reply, said the Corporation were 
not afraid to attack any position if they thought ita capture 
would be for the public benefit. It was in this spirit that 
they had taken over the tramways. 


must not be inferred from 


The remaining toasts were The Guests,” The Tram- 
way Officials and Engineers,” The Contractors,” The 
Chairman,” and “The Croupiers.” All these toasts and 
the replies thereto brought out some very interesting 
remarks, but as the speeches were not of & technical nature 


we do not think it necessary to reproduce them. The 


Corporation is to be complimented on providing such an 

interesting and enjoyable function, and we wish them every 

success with the new scheme started under such auspicious 

circumstances. | 
HISTORICAL, 


Before giving a detailed description of the Glasgow 
electric tramway system in its “electrified ” state a short 
historical statement showing the growth of the under- 
taking, from its very modest commencement in 1872 to its 
present outstanding position among the tramway under- 
takings of this country, ought to prove of interest. Having 
obtained powers to eonstruct tramways, under the Glasgow 
Streot Tramways Act, 1870, the Corporation constructed 
about 2] miles of double track (from St. George's Cross to 
Eglinton Toll) in 1872, and leased the working of these to 
the Glasgow Tramway and Omnibus Company for 25 years 
from July 1, 1871. This lease covered the varlous 
extensions which were carried out from time to time by 
the Corporation under various Acts passed subsequent 
to 1871, and in 1888 the mileage stood at about 
31 miles, almost all double track. As the period of 
23 years conceded to the company drew to a close, the 
Corporation opened negotiations with the lessees with a 
view to arranging a new lease, but a satisfactory agreement 
was not arrived at; and as the general public showed them- 
selves at the municipal elections in 1890 and 1891 to be 
strongly in favour of a Corporation tramway service, the 
Town Council decided in November, 1891, to take over 
the working of the tramways on the expiry of the com- 
pany’s lease. It was, perhaps, not surprising that the 
company could not meet the Corporation's offer regarding 
the taking over of the lessees’ buildings, rolling-stock, an 
horses at а valuation, and consequently the Tramways 
Committee had to face the problem of providing an 
entirely new equipment, with the exception of the 
permanent way itself, to be ready to take over 
the complete system on July 1, 1894, the day after 
the company's lease expired. After much practising 
in side streets to break in horses (new, apd in some 
cases spirited) and men to the work, the running was 
taken over without a hitch, with the exception of an 
occasional car off the rails, due to the horses’ desire to take 
а run up some side street where no tramway rails existed. 
These little incidents, however, only helpéd to make the 
citizens of Glasgow patronise the cars—now '' their own "— 
to an extent which was quite undreamt of in the days of 
the tramway company. The Corporation’s policy of reducing 
the fares appealed to the Scotsman’s proverbial love of 
economy, and this, combined with a very frequent service 
of care, has caused a most decided increase in the traffic. 
Having been approached by the local authorities of the 
neighbouring districts for extensions of the tramways to 
serve these districte, the Corporation obtainéd powers in 
1899 to construct about 38 miles measured as single track, 
about half of this extension being outside thecity boundaries, 
and including extensions to Paisley, Cathcart, Rutherglen, 
Tollcross, and Shettleston. These extensions are now being 
carried out. 

At present the Corporation owns about 80 miles of 
track, and after the extensions under the Act of 1899, 
and further extensions for which powers are at present 
being sought, the total length of track will be about 
137 miles. This will include extensions to Renfrew, Clyde 
bank, Bishopbriggs, and Cambuslang. The Corporation 
also operate the Govan and Ibrox lines, the property of 
the Govan Commissioners, and comprising about eight miles 
of single track. These lines will be electrically equipped 
by the Corporation, and operated under an extended lease 
as part of the system. _ 


ELECTRIC TRACTION DEcrpgD UPON. 


Although the Corporation took over the ranning of the 
tramways by providing a completely new horse system, it . 
thie that no other means of 
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traction had been considered prior to the expiry of the 
company's lease. Ав а matter of fact, powers were obtained 
in 1890 to use mechanical haulage, and from that date 
(and even before it) till 1898 various systems were 
examined by the Tramways Committee and Mr, John 
Young, the general manager of the Corporation tramway 
system. Cable and conduit systems, accumulator systems, 
both in Europe and America, and oil motors were examined 
and reported upon, and finally it was resolved to put down 
an experimental route on the trolley system, from Spring- 
burn to Mitchell-street, a distance of 24 miles. This route 
was chosen owing to the steepness of its gradients, and the 
working of the line proved a complete success, both from 
an engineering and from a financial point of view. 

Our readers are doubtless familiar with the equipment 
of this route, and it may be remembered that the station 
is equipped with three McIntosh and Seymour horizontal 
compound tandem engines, coupled direct to three 200-kw. 
generators of the Westinghouse Company's standard trac- 
tion type. These engines obtain steam from Babcock and 
Wileox boilers. This чуен and the overhead work 
was carrled out by the Westinghouse Company, but the 
ears were designed and constructed by the Corporation in 
their works at Coplawhill This experimental route has 
been twice extendéd, and now comprises a through route 
from the north to the south of the city, five miles of 
double track. 

The Springburn route was opened on Oct. 15, 1898, апа 
after the line had been working satisfactorily for about 
two months the general manager reported to the committee 
on the working of the route, with the result that it was 
decided to recommend the general adoption of the trolley 
system. The Town Council approved of this recommen- 

tion on Jan. 5, 1899, and also recommended that every- 
thing should be done to have the system working electri- 
ealy in time for the Glasgow International Exhibition, 
which opens next month. though ап enormous amount 
of work had to be got through in a limited time, we are 
pleased to see that all the most important routes, so far as 
the exhibition is concerned, are now complete, and that 
sufficlent of the generating plant for immediate require- 
ments is working satisfactorily. 


GENERAL PLAN OF DISTRIBUTION. | 


The scheme as it now stands was designed by Mr. H. F. 
Parshall, M. I. C. E., M. L. E. E., who was appointed consulting 
engineer to the Corporation in April, 1899. Previous to 
this Mr. Parshall had been asked to report on the whole 
question of generating and distributing the current, and 
an important decision was arrived at on March 16, 1899— 
namely, that energy for the cars should be supplied from 
а totally different station than that supplying the lighting. 
This decision created a good deal of discussion at the time, 
but it is now pretty generally conceded that the Corpora- 
tion adopted a wise policy under the circumstances. Mr. 
Parshall recommended the adoption of one main generat- 
ing station supplying three-phase high-tension alternating 
currents, to be transformed into continaous current at 
500 volts by tranaforming apparatus situated in five sub- 
stations situated in suitable parte of the tramway area. 
This recommendation was approved of by the committee 
and adopted by the Town Council, and steps were 
immediately taken to have the work commenced with the 
least ble delay. When it was decided to go ahead 
with the present scheme, there were about 400 cars running 
on the lines then in use, and Mr. Parshall prepared a 
scheme capable of dealing with 600 cars, and capable of 
extension to deal with 900 cars. The Springburn route 
showed an average requirement of 7:2 kw., or 9:65 e. h. p. 
per ear, and this fi was taken as a basis in working 
out the extended scheme. * 

THE GENERATING STATION. | 

The site of the main generating station ls on the north 
bank of the Forth and Clyde Canal at Pinkston, where an 
area of 18,907 square yards was acquired in May, 1899. 
a A towards the northern confines of the city, the 
site is fairly central, the four outlying sub-stations being 
practically within the same radius. The site is very near 
the Port Dundas power station of the electric lighting 
department, but on the opposite side of the canal, which, 


of course, necessitated leading the main cables under the 
canal, all the sub-stations being on the opposite side from 
tho generating station. The lines of both the Caledonian 
and the North British Railway Companies are branched 
into the coal bunkers. 

The first sod was cut on Sept. 1, 1899, and the excava- 
tions for the foundations were done by the staff of the 
department. Over 60,000 tons of material had to be 
removed, and in some places a depth of 28ft. had to be 
reached to get down to the solid rock upon which the 
foundations are built. The framework of the building is 
of steel, about 1,500 tons having been employed in its 
erection. The contractors for this work are the Riter 
Conley Manufacturing Company, Pittsburg, U.S.A. This 
firm’s contract covered the construction, delivery, and 
erection of the framework, also the columns, trusses, 
rafters, floor beams, coal and ash bankers, and the beams 
and girders for earrying the economisers, flues, bunkers, 
and coal conveyors. All the steelwork is the best open- 
hearth steel. The walls and partitions are built of Glasgow 
plastic clay brick clothing the ateel frame, and have been 
erected to a great extent by the staff of the tramways 
department. 

The following are the main particulars of the station 
buildings: length, 224ft.; breadth, 200ft.; height from 
basement to lowest member of roof girders, 88ft. The 
station is divided into three sections—viz. : boiler-room, 
224ft. by 84ft.; engine-room, 224ft. by 76ft.; auxiliary 
plant room, 224ft. by 40ft. The height of the boiler-room 
is 70ft., engine-room 64ft. and auxiliary room 52ft, 
There are two chimney stacks of brick, with orna- 
mental stone and terra-cotta mouldings. The height of 
the stacks is 265, the pedestals being octagonal and 
carried to a height of 103ft. above ground level, above 
which the section is circular. The internal diameter is 
16ft., and the width across the base at the foundations 


is 50ft. 
(To be continued. ) 
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THE COMING VISIT OF THE INSTITUTION OF 
ELECTRICAL ENGINEERS TO BERLIN. 


With the objeet of enabling our readers to form a 
preliminary idea of the nature of the works and central 
stations which are to be visited by the Institution of 
Electrical Engineers next June at Berlin, we intend, as 
suggested in the preliminary notice which appeared in 
these columns on March 1, giving а series of brief illus- 
trated descriptions of these works as far as possible in the 
order in which they will be taken in the programme. We 
therefore give in the first instance a sketch of one of the 
most important places to be visited —viz., the machine and 
apparatus works of the Allgemeine Elektricitáte-Gesoll- 
schaft, Berlin. 


Тнк MACHINE FACTORY IN THE BRUNNENSTRASSE, 

The rapid development of the business of the Allgemeine 
Elektricltáts-G'esellschaft made it necessary for the company 
in the year 1895 to consider the question of obtaining larger 
premises to cope with the increased volume of work, and 
it was eventually decided to remove the machine shops 
from the Ackerstrasse factory to a new site acquired near 
the Humbolthain, in the Brunnenstrasse, several streets 
removed from the Ackoerstrasse. 

The building of the new factory was commenced in 1895, 
being laid out on liberal lines, and having in view the 
‘experience gained in the. Ackerstrasso. shops it was boldly 
decided to adopt the system of separate motors for each 
machine tool, and. time has proved how wise was this 
. decision. No money was spared to make the equipment 
‘perfect in every respect, and the Allgemeine Elektricitate- 

Gesellechaft can now fairly boast of poasessing one of the 
finest factories in the world (Fig.1). No one can fail to be 
impressed after a visit to these new works with the wonderful 
‘cleanliness and order everywhere prevailing, and the entire 
absence of overhead shafting and belting, and the resulting 
.good illumination, gives an p^ ferire which owners of 
older shops with their masses of belting and shafting, must 
surely envy. 
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The total ground covered by the manufactory is 125, 000 
square yards (Fig. 2). The principal building is the, {machine 


electric crane, while in both] of the two larger divisions, 
where the biggest]generators areſbullt, there are two cranes, 
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shop, which occupies a ground area of nearly 25,000 square 
yards. This shop is divided up into 14 parallel bays, each 
16 yards in span. Each of these divisions is served by an 


each capable of lifting 20 tons, and thus weights up to 
40 tons can be transported. The cranes in the other bays 
are of 10 tons capacity. All the cranes are operated by 
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three-phase motors, three being fitted to each crane for the 
lifting, longitudinal, and cross traverse motions. The 
motors for the first two motions are provided with 
rheostatie speed controllers, by means of which as fine a 
speed regulation as can be desired is obtained. Every bay 
is laid out for a particular class of work. In division 
No. 14 (Fig. 2) transformers are built, and from 
Nos. 13 down to 8 progressively larger generators are 


constructed. In the last division may be found tho largest 
types of machines, sometimes of over 4,000 h.p. After 
passing through these shops, the machines come into the 
erecting and testing bays 7 and 6 respectively, and after 
testing they are given their complete outfits in bays 5 
and 4, and, finally, in divisions 3 to 1 they аге packed, 
stored, and sent away. 

The interior of the large hall is divided by a normal 
gauge rallway line into two parte. The southern half of 


Fic. 4. 


the hallis kept entirely for the metal-working machinery 
and all mechanical work, and the northern half is devoted 
exclusively to electrical work, such as armature and field- 
magnet winding and commutator building. This верага- 
tion of the mechanical part from the electrical was 
especially arranged to prevent any possible injury to the 
insulation of the windings, which might by chance arise 


from the presence of metal-working machinery. All 
armature and field colle are wound in separate depart- 


Ета. 3. 


ments, This careful division results in all work be 

carried out in a systemntic fashion. Ample means 

transport are provided in the way of cranes and accumu- 
lator wagone, but transportation in the shops is rendered 
unnecessary to a large extent by ita methodical arrange- 
ment. Castings and other raw materials enter the factory by 
rail at the south-east wall, and after passing the marking-off 
table, progress from machine tool to machine tool through 


all the advancing stages to completion until they reach the 
fitting shop, where they are assembled ready for testing. 
In the main workshop of the machine factory (Figs. 3 
and 4) there are 500 machine tools, each of which is driven 
by a separate three-phase motor (Fig. 5). The three-phase 
system was decided upon after a careful consideration, 
which showed that in comparison with the continuous- 


Fie, 5. 


current system the motors were cheaper to construct, 
smaller, more compact, and lighter, they required little or 
no attention beyond a periodical oiling of the bearings, and 
the absence of commutators, especially with so many and 
such small motors, was an especial point in their favour. 
The adoption of separate motors for each machine tool 
simplifies greatly the whole arrangement and organisation 
of the shops. Tools can be laid down in the most advan- 
tageous positions, and the addition of further tools when 
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the need arises is а very easy matter. Among the tools 
driven by separate motors are many of considerable dimen- 
sions, including planing machines with a stroke of 20ft., 
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horizontal surface lathes which will take stationary arma- 
ture frames from 20ft. to 36ft., automatic wheel-shaping 
machines, multiple boring machines, slotting machines, 
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which are brought up to the work as required. As many 
as eight can be seen sometimes at work on one cas 
(Fig. 6). The great saving of time and labour in shifting 
heavy work will be readily appreciated. "There are over 
50 portable tools of all descriptions now in use, and the 
fact that they are becoming more popular every day shows 
that a still more extensive use will be found for them in 
the future. All these tools have bean specially designed by 
the Allgemeine Elektricitäts-Gesellschaft from the experi- 
ence gained over many years. 

To illustrate the magnitude of the work now being 
carried out in the factory, we 1nay mention the large three- 
phase generators, typò G.D.M. 85/5,000, which many of our 
readers may have seen in the German Annexe at tho Paris 
Exhibition. Six of these machines are now at work in the 
central stations of the Berliner Elektricitäts Werke (Fig. 7), 
and 15 more are in course of construction. Each of these 
generators is directly coupled to a four-cylinder steam- 
engine running at 83 revolutions per minute, and will have 
an output of 5,000 kw. at a terminal tension of 6,000 volts 
and a frequency of 50 cycles pər second. The armature 
winding consists of solid copper bars, insulated with micanite 
and sunk into separate slots, and held securely in position 
by wooden wedges. Tho revolving magnet inductor has 
72 poles, which are dovetailed into the rim and rigidly 
secured by means of patent double wedges. The diameter 
of the stationary armature frame is over 28ft., and that of 
the inductor over 24ft. The total weight of the finished 
machine is 160 tons, of which 80 tons are in the frame, 
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өќс., all of which are placed in the most convenient 
positions. 
Another striking feature in this facto 


is the extensive 
and increasing use of transportable 


cally-driven tools, 


70 tons in the revolving field, and the remaining 10 tons in 
the foundation plates, etc. To rt this huge machine 


to Paris, 11 specially-designed double bogie trucks were 
employed. 
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The Brunnenstrasse manufactory: is reached from the 
Ackerstrasse works by an underground electric railway 
Fig. 9), which was the first to be tunnelled in Berlin. 
he tunnel, which is 300 yards long, is 10ft. Ain. in height, 
and its roof 21ft. Sin. below the level of the street. Three 
sharp curves had to be made in it to avoid the foundations 
of adjoining houses, 62ft., 82ft., and 98ft. in radius. The 
stations at each end are above ground, and the gauge of 
the line being normal it connects directly on to the factory 
rails and on to the railway siding, which runs right into 
the goods yard of the factory. In this yard the castings 
are stacked with noticeable orderliness, and a 20-ton 
travelling crane is provided for their unloading and loading. 
Before passing on to describe the apparatus factory in the 
Ackerstrasse, we may briefly mention the technical and 
business offices connected to the machine works. These 
are situated at the north side of the main building, extend- 
ing through nearly half its length, and being arranged in 
three floors. Separate offices, with waiting-rooms, are pro- 
vided for the director, chief electrician, chief engineer and 
managers, and large roomy general offices, for the business 
and technical staffs and drawing offices. 
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turning to our description of the factory, we have yet | 
to mention the following buildings, which, though adjoining 
the main factory, are separated from it. The foundry, 


which is situated at the north-west wing, and occupies a 
ground area of nearly 3,500 square yards, calls for no 
special remark. It is provided with a 20-ton travelling 
crane, having a traverse of 63 yards and a span of 22 yards. 
Near to the foundry is the pattern shop, where railway 
locomotives and carriages are modelled, and the black- 
smiths’ shop, where the locomotive frames are constructed. 
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The central station (Fig. 8), which supplies the necessary 
energy for the operation and lighting of the factory, ie in 
itself larger than many a town supply station in this 
country, and by its general internal appearance sets a good 
example which could well be imitated. The main load is 
taken by а 1,200-h.p. horizontal triple-expansion four- 
cylinder Górlitz engine, with Collman trlp gearing, coupled 
directly to a three-phase alternator, and running at 
107 revolutions per minute. A second set of similar 
dimensions is now being erected in an extension of the 
engine-room, and there are also two smaller but similar 
sets of 400 hp. running at 150 revolutions per minute. 
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The current is generated at a tension of 5,000 volts, and 
transformed down to suitable pressures for the operation of 
the various motors. The machines are controlled from a 
handsome marble switchboard placed in a gallery. The 
boilers are of the water-tube pattern, generating steam at a 
working pressure of 140lb. per square inch, which is after- 
wards superheated. A conspicuous feature in the land- 
всаре is the large cooling tower for the condensing water. 


( To be continued. ) 


PRACTICAL NOTES ON ELECTRIC MAINS. 
BY A MAINS ENGINEER. 
(Concluded from page 458.) 
6,—Street-Lighting. | 
Owing to the fact that for lighting of streets the maximum 


amount of light is required at a minimum cost, arc lighting 


is the only electric lighting possible. Incandescent lighting 
looks very well in purely residential districts, but is extremely 
costly. The system of lighting which will probably be mostly 
used in the near future is that of enclosed arcs, but it is 
doubtful if these lamps are much more economical than 
incandescent lamps, when the cost of the lamp and necessary 
repairs is taken into account. It depends upon the life of 
these enclosed lamps; they have hardly been on the market 
long enough yet for anyone to see how long they will last. 
One would not give them a very long life, owing to the great 
amount of heat generated, which is so confined. The great 
beauty of these lamps, however, is that they require so little 
attention, and providing they last as long as an open-type 
lamp, the revenue costs are low on this account. The light 
also is extremely pleasant. | "n 

There is very little doubt that in nearly all towns now the 
street-lighting will have to be done in conjunction with 
the tramway work, if overhead construction is used; 
therefore it is necessary for the engineer to so space 
his tramway poles that they will come in for street- 
lighting also. As to the distance apart for arc lamps, 
this, of course, depends upon the type of lamp used, 
whether opened or enclosed, whether for alternating or con- 
tinuous current, and the current in amperes to be passed 
through the lamp. The height of the lamps depends upon 
the width of the road to be lighted: the wider the road the- 
higher the lamps. The rectified current arc lamp is another 
type which might be mentioned; but there seems to be little 
in favour of а rectified system, as if the supply is an alter- 
nating one, then excellent results can be obtained from 
alternating lamps, and, of course, with continuous, current 
nothing need be attempted to better matters. One of the 
very best installations of public lighting is to be found at 
Cheltenham, and this is alternating ; most of the lamps are of 
the open type, and take about 660 watts per lamp, including 
transformer losses during normal running. This installation 
is supplied also in а very excellent way ; the main cables, 
which are charged at 2,000 volts, are controlled direct from 
the works; and this ought to be done wherever possible, for 
more than one reason, one of them being that if the distri- 
butors for private lighting go wrong the streets are not in 
darkness at the same time as the shops. Probably, in all 
new town installations, cables would be laid to be used only 
for street-lighting, being fed at some centre feeding point. 
It is also а very good plan in combined arc lighting and 
tramway installations to feed the arcs from other cables 
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than those supplying the current for traction, even if they 
аге fed from the private lighting mains. 


If the supply is high-tension alternating, each lamp may 
have а separate transformer, or several lamps may be run 
off one larger transformer ; the lamps in the latter case being 
either in series or parallel, according to the wishes of the 


engineer. Parallel lighting is probably the most reliable, 


though excellent results can be obtained from series lighting 
on continuous-current circuits if automatic cut-in resistances 


are used. 
Two cables will be needed for arc lighting, whichever 


System is used: one to supply the lamps which are left 


burning all night and one to be switched off after the 


streets are practically deserted for the night—say, at about 


11.30 p.m.—to supply every alternate lamp. These two cables 


would have to be used whether a transformer were used to 
each lamp or not, unless men were employed to go round to 
switch off every alternate lamp; the money so spent would 


soon pay for the second cable. It is most likely that the 
то of a transformer to each lamp comes out much cheaper 
than 


the system of using one larger transformer to several 


lamps, as, in the latter case, if the switching off were done 
at the works, four cables would be needed—two low-tension 
and two high-tension—to act as feeders, although with the 
larger transformer the transformer losses would not be so 
great. If the system of a separate transformer to each lamp 
were to be used on а combined arc lighting and traction 
installation, the transformers would probably have to be 
placed underground in iron or brickwork boxes on the foot- 
way, as it would be almost impossible to design a pole base 
to surround а tramway pole large enough to hold an arc lamp 
transformer, which would not be very unsightly because of 
its enormous size. In the case of poles or posts only for use 
as arc lamp posts, the column portion need not go right down 
into the ground, but need only fit into the base by means of 
а spigot joint, and, better still, could be cast in one piece 
with the base. All cast-iron lamp posts should be cast in as 
few pieces as possible, во as to get the finished post as line- 
able as possible, every joint tending to throw one part of the 
post out of line with the other parts. 

À very excellent alternating arc installation could be got, 
where the supply is & three-wire one at 400 volts across the 
outers, by the use of the Lewis transformer lamp, which is 
an enclosed lamp taking about 6 amperes at 200 volts at the 
lamp terminals. This lamp is certainly one of the best 
enclosed lamps on the market, as it is so very simple, and, 
as its name implies, transforms from 200 volts to a pressure 
suitable for the arc; one coil of the transformer, being movable 
and pivoted, works the clutch for raising and lowering the 
top carbon. The cost for renewal of working parts in this 
lamp would necessarily be very low, as there are practically 
no working parts—a very desirable thing, indeed. The price 
is probably somewhat higher than other enclosed lamps, but 
it may be taken for granted that an arc lamp, whether open 
or closed, costing £7 or so, is always worth £2 more than a 
lamp costing £5. There are, however, many good arc lamps, 
more especially amongst the open type, one of the best being 
the Brush-Vienna; others are the Brockie- Pell and the 
Crompton-Pochin. 

Before lamps аге placed on the circuit, each one should be 
separately tested with а wattmeter, and the length of arc 
adjusted. Many lamps are allowed to burn which do not 
feed often enough, thus à long arc is formed giving & very 
purple light; lin. is quite long enough for most arcs. A 
good light also depends very much upon the carbons, and 
exhaustive tests of these should be made before a quantity 
of any one make is ordered. The writer once made such 
tests of about 12 different makes of carbons, all of which were 
burnt in the same lamp, which was placed in a test-room, 
and thus shielded from the wind. A note was taken of the 
length of time each pair of carbons burned, and the variation 
was from 10 hours to 164 hours per unit length and diameter. 
Price was also taken into account, and in several cases those 
that lasted the longest time were cheaper; in one case by as 
much as 50 per cent. It will, therefore, be evident that such 
tests should be made. The two makes of carbons which 
came out best in the above tests were both supplied by 
English firms; and in one case made by the firm which 
supplied them, and in the other made on the Continent. 

Cleanliness and good and careful trimming are other essen- 
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tials necessary if good light is required. An arc lamp can 
best be cleaned when the trimmer can easily get at it with- 
out having to hold on to the post at the same time. To this 
end, it is very desirable to use the Heathman ladder, unless 
the lamps are made to lower by means of & winch and wire 
rope. This wire rope business cannot be confidently recom. 
mended, as the rope often breaks; there is also the trouble 
of the slack cable with this system. When using lamps 
lowered thus, one would prefer to supply the lamp through a 
socket fitting fixed to the post, so that slack cable would not 
be required ; but the use of a socket gives bad contact, and 
so more trouble. In the writers opinion, the Heathman 
ladder is the best way out of the difficulty; but the design 
of the ladder does not seem to be all that it should be. It 
seems to be much too heavy for its wheels, and yet not heavy 
enough to stop its being shaken to pieces; it is also very 
liable to be blown over in heavy wind. Several times the 
writer has seen as many as three men holding one of these 
ladders by means of ropes, while the trimmer has been 
engaged at the top. On macadam roads, the rubber wheel- 
tyres are another fruitful source of trouble. Of course, if & 
lamp gets very dirty it must be removed from its post and 
another clean one substituted. One of the greatest troubles 
in arc lamps arises from the flexible conductors to the carbon- 
holders. If these are covered with rubber, the rubber will 
soon become quite hard, eventually causing the cable itself 
to break in two. The best way to get over this difficulty is 
to use flexibles covered with asbestos or bare flexible on which 
glass beads have been strung; this latter method is a capital 
one for insulation. The reflectors in alterpating lampe, also, 
often give trouble, through the top carbon rubbing against 
the side of the hole in the reflector through which it passes. 
This can be obviated by making the hole in the reflector 
much larger. It is not required so small as it usually is 
made, for the simple reason that the sides of the carbon point 
do all the reflecting necessary for the light rays which pass 
immediately upwards from the arc. 

In concluding these notes, the writer hopes that he has 
been able to show to some of the younger men employed on 
mains some of the most important points arising during the 
practical supervision of a network of electric mains, and while 
much remains that has not been said, yet a close attention to 
detail, and a high standard for work, will ensure a reputation 
for capability. 


THE TELEGRAPHONE. 


The Poulsen telegraphone can now be seen and heard in 
London at 2, Angle-court, E.C., which are the offices of 
the London syndicate organised to work the invention in 
this country. The Poulsen telegraphone was first exhibited 
at the Paris Exhibition, and we have several times referred 
at considerable length to this instrument, which records 
sound by magnetising steel wire or ribbon transversely. 
In Figs. 1 апа 2 we give reproductions of photographs 
taken а& 2, Angle-court, as they may be of interest to 
those of our readers who were not able to see the earller 
machines at work in the Paris Exhibition. The first form of 
instrument is shown in Fig. 1, in which а steel wire is 
wound on a revolving cylinder. А small electromagnet 
having two projecting poles, which embrace the wires, 
is used to magnetise the same. The magnet is 
constructed with independent cores wound with a 
large number of turns of exceedingly fine wire. It was 
found that the two independent magnets produce a better 
effect than if the magnetic circuit is completed through 
iron. Thie is obviously due to the two magnets being 
more susceptible to the exceedingly rapid alterations of 
magnetic flax which have to be obtained in order to 
properly record the speech. The handwheels seen in the 
front of the apparatus can be used to turn the cylinders 
by hand, but they are only employed to bring the same 
practically up to the correct speed, after which they are 
driven by means of motors so as to obtain a constant 
speed. The electromagnet then moves along the spiral of 
wire as the cylinder revolves, but the length of conversa- 
tion which can be recorded on the cylinders in question 
does not exceed one minute. In order to increase the 
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length of the possible record steel ribbons are used 
in place of а wire wound.'on a cylinder. Fig, 2 
shows one such apparatus. The two smaller wheels 
seen in this photograph are the driving wheels, 
worked, as before, from an electric motor. The 
larger wheels are reels made to contain the steel tape, 
which is wound from the one to the other over the arched 
framework, in the middle of which the recording electro- 
magnets are placed. With the type of apparatus shown 
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FIG. 1.—View of the 


sufficient ribbon can be carried to record about half an 
hour's conversation. The ribbon, when it has the message 
impresséd on it magnetically, can, of course, be removed 
and sent away by post if required. The speech given off 
by revolving these cylinders, thus drawing the tape in 
front of the small electromagnet, the winding of which 
is connected with a telephone, is considerably clearer than 
is obtained from an ordinary phonograph. The tones are 
much more pure and the reproduction of the inflections of 


FIG. 2. — The Poulsen Telegraphone with Steel Ribbon Record. 


the voice most accurato. Аз А scientific toy, thorefore, the 
Poulsen telegraphone leaves nothing to be dasircd. 10 ів 
however, with the commercial possib'li*ios ef these instru- 
ments that electrical өпоіпозгз ara concerned, and much 
has been written as to tho possibilities of using them as 
telephone relays Wo regret thay piece waro no export 
ments of such relay work mile a; Anglo-court for the 
following reasons: Ia tha diagram oxhibite 1 ona rocoiving 
Poulsen telegraphona із mide to pus its racord on toa 
revolving ribbon, opposite which six anbsidiary sots of 


poles are placed. These poles are connected up to the 
poles of the electromagnets opposite six other revolving 
ribbons, so that each of the six ribbons would receive a 
record of the message. These ribbons were shown con- 
tinuously revolving, and it is presumed that they would be 
kept practically at the same apeed. The record received 
on them would be carried forward to а second pair of poles 
in each case. The windings on these secondary sets of 
poles were shown connected in serles, and the current 
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Poulsen Telegraphones. 


obtained from them in this way is shown going 
out to the next section of the line. The diff- 
culty which we apprehend from this method would 
be in obtaining synchronism on the aix transmitting 
electromagnets. It was pointed out to us that this might 
be overcome by using one broad ribbon instead of six 
independent ribbons of steel, and it was sald that the 
record could be equally well stored on the small sections 
of the total breadth of this broad ribbon. Even then the 
electromagnets would require to be spaced exceedingly 
accurately in order to keep the currents induced in the 
sending magnets absolutely in the same phase. Unless 
this were done we should imagine that the one magnet 
would generate a current, which would oppose to a certain 
extent the current from the other magnets. We weretold 
that the experiments so far conducted have, however, 
shown that it is possible to augment in loudness а record 
by combining several Instruments together, and it would, 
perhaps, be too critical if we doubted the ingenuity of the 
inventor in overcoming the difficulties we have indicated. 
One interesting experiment most successfally exhibited was 
that of a newa distributing telegraphone. At Angle-court 
a message given down in one telephone was distributed over 
10 different circuits, wholly independent the one from the 
other. This was done by means of a band of steel ribbon 
passing over two pulloys driven at uniform speed. These 
two pulleys were mounted on a horizontal base-plate, which 
was also uscd to support the impressing and distributing 
ele:xuromagueta. Taore are 11 of these magnets on the 
ribbon in question, but obviously their number could be 
increased without difficulty. Ono point then on the lower 
horizontal part of this moving band, whon it comes opposite 
to tha first electromagnaot, has a permanent magnetic record 
pressed on it. It then moves over the first of the distri- 
buting magnets, in which it induces a current which is 
quito snfficiont to give off a very audible message In the 
calephone recovers connected thereto. The same portion 
of ateal repeats tha same message to each of the sending 
electromagnots in turn. It then passes over the first pole 
and back again over the section. Before it reaches the 
recording magnet the wire is passed between the poles 
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of two permanent magnets, which completely wipe off the 


record, leaving the steel in such & condition as to be able 
to take up the next part of the message. It will be seen, 
then, that the record is only maintained for approximately 
three-quarters of the path over which the ribbon moves, 
and no permanent record is kept. In the case, however, 
of a news distributing agency, it would be quite easy to so 
arrange а long length of steel ribbon on reels that the 
record is kept for а day or two until all interest in the news 
ceased. As regards the permanency of the magnetisa- 
tion of these steel ribbons and wires, we were able to hear 
a Danish song given off from one instrument. This had 
been taken down some six months ago and regularly 
repeated for exhibition purposes ever since without any 
deterioratlon. We were also told of а case in which а 
ribbon had become damp and rusty, and was cleaned up with 
emery paper before being used ы In spite of the rough 
mechanical treatment involved, the record was not affected. 
In conclusion, we must again express our opinion that Mr. 
Poulsen's invention is one of the most remarkable ever 
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on record. The river whieh necessitated this enormous 
length of wire between two supports is the Connecticut 
River, which is crossed near Middletown. The tower is 
constructed to carry 40 line wires, but only 20 of these are 
now in position. Ten wires are carried on the one arm, 
being spaced at intervals of 1ft. apart. With such a long 
length of wire it is of the utmost importance that 


tension should be obtained in all, as otherwise they be 
apt to cross each other in high winds. In order to get 
this equal tension, a straining arrangement is provided 


for each wire. An iron bolt Ип. in diameter, with a 
strain insulator at the one end, is used. The 
screwed end of this bolt is passed through a straining 
arm, and nuts at the back of which allow for the 
tension to be adjusted. The tower shown in Fig. 2 was 
erected on the low bank of the river, and is 182ft. high. 
It consists of well-braced steelwork. The tower at the 
other side, standing on a higher bank, is only about 
80ft. high. The wire used is called phono-electric wire, 
the agents for which in this country are Mesers. Maguire 
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IId. 1.—View of а 1,800ft. Span over the Connecticut Biver. 


made in connection with telephone work, and the light it 
throws on molecular construction of steel alone entitles 
him to the thanks of the scientific world. It would have 
been a very interesting thing if one could have obtained 
the opinion of the scientific experts as to the possibility of 
doing what Mr. Poulsen has во successfully effected. We 
do not think we should be wrong in stating that they 
would as a whole have explained that it was utterly 
impossible that the records would faithfully reproduce the 
impressed message. We would advise those of our readers 
who are in London to make a special effort to see these 
instruments at work at Angle-court. 


— 


A RECORD TELEGRAPH SPAN. 


We give herewith two illustrations of a long span which 
occurs on the system of the American Telephone and 
Telegraph Company. This span, in which the distance 
between the support of the wires is 1,500ft., occurs on the 
line between Boston and New York. It is claimed by the 
makers of the wire used on this span that it is the longest 


and Baucus. We had to refer to it in connection with 
tramway work a few weeks ago, and pointed out that the 
characteristics of the alloy is the uniformity of its tensile 
strength, and algo its high elastic limit. The wire used for 
this long span is of No. 8 B. W. G., the tensile strength 
being 82,0001b. per square inch. The elastic limit is said 
to be 40 per cent. higher than that of hard-drawn copper. 
We have not any information by us as to the sag allowed, 
but from the illustration (Fig. 1) 16 can be seen that this is 
small for such a large span. 


BODIES SMALLER THAN ATOMS. 


On Friday last at the Royal Institution, Prof. J. J. 
Thomson delivered а most interesting lecture entitled 
The Existence of Bodies Smaller than Atoms.” Without 
diagrams of the various experiments performed we cannot 
do more than give a very brief résumé of the lecture, but 
we bope at a future time to obtain for our readers a more 
complete account of the experiments, and of the deductions 
which Prof. Thomson drew from the facts experimentally 
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ascertained. He briefly referred to work which had been 
done by others, both in theory and practice, in order to 
determine the size of an atom. One method of doing this 
was by ascertaining the charge of electricity which an atom 
carried during the process of electrolysis, and from the 
charge to calculate the mass. The experiments of the 
lecturer were made with a view of ascertaining the mass 
of the small particles which carry an electric discharge 
through attenuated gases. It was explained that by 
balancing the deflecting effect of an electrostatic field on 
the discharge in a vacuum tube by means of an electro- 
magnetic field, one was able to obtain the velocity of the 
particles. The deflection produced by the electrostatic 
field was proportional to F'e, where F is the strength of 
field and е the charge. This charge moving with the 
velocity » resembled in some respects a current which 
could be attracted by a magnetic field, Н. The force 
was eqnal to evH. If, then, these two quantities were 


F19. 2, --Detall of the Steel Tower on the Lower Bank of the River. 


balanced the one against the other, the equation obtained 
would be F e = e v H, from which v was found to be 


equal to 1 . From this velocity and the discharge 


rate one could tell how much electricity was being 
conveyed at any one instant by the attenuated gases. 

The next experiment was made with the object of 
ascertaining the mass of all the particles used to carry 
the charge, and also their number. For this purpose use 
was e of some experiments by Mr. Wilson on the 
sudden expansion of a gas saturated with moisture. He 
found that a cloud was not produced by the sudden 
expansion if the air was quite free from dust. It waa 
also found that if either dust or the charged particles of 
gas were present a cloud was formed. The total quantity 
of moisture in the cloud could be calculated from the 
expansion. Some experiments of Prof. Geo. Stokes could 
then be employed to ascertain the volume of each үш 
These experiments had for their object the careful deter- 
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mination of the rate at which particles of water would fall, 
the speed being dependent on the dimensions. From the 
formula obtained Prof. J. J. Thomson was able to ascertain 
the size of the particles by observing the time it took for 
the cloud formed in the tube by a sudden expansion to 
fall. Knowing, then, the size of one particle and the total 
mass, all the information required had been obtained. The 
conclusion was that the small particles carrying the charges 
of electricity were only one-thousandth of the size of an 
atom. These experiments were all made with discharges 
of negative electricity. It was also found that these small 
particles negatively charged were glven off from incan- 
descent matter and from radium. Another curious point 
was that their mass was invariable for all gases. hen, 
however, positively-charged bodies were experimented with, 
quite different results were obtained, and the resulta varied 
with the gases experimented with. The further experiments 
described by the lecturer with an idea of proving whether 
the single-flaid theory of electricity could not be got to 
fully explain all the phenomena, have yet to be brought 
to а successful issue. 


FORTHCOMING EVENTS. 


FRIDAY, APRIL 20. 

Society of Arts.—At 8 p.m., Howard Lecture. Paper: Poly- 
phase Electric Working,” by Mr. Alfred C. Eborall. 

Soeiety, —А% 5 p.m., ordinary meeting. Papers: On 
the Thermodynamicl Correction of the Gas Thermometer," 
by Prof. Callendar, F. R. S.; Оп the Production of a Bright- 
Line Spectrum by Anomalous Dispersion and its application 
to the Flash-Spectrum," by Prof. W. R. Wood. 

Royal Institution. —At 9 p.m., Dr. Hans Gadow on Colour in 
the Amphibia.” 

North-East Coast Institution of Engineers and Shipbuilders. — 
At 7.40 p.m., general meeting at Sunderland. Mr. О. М. 
Brown will reply to the discussion on his paper on Some 
Attempts to Increase the Efficiency of Marine Boilers.” 
Mr. Walter Scott will also reply on his paper The Com- 
mercial Organisation of Shipyards.” he discussion on 
Mr. Edwin Griffith's paper on Water-Tube Boilers will be 
resumed. Paper on A Simple Method for Preventing the 
Corrosion of Tail Shafts,” by Mr. James M. Thornton. 

SATURDAY, APRIL 27. | 

Institution of Electrical Engineers—Sbudente' visit. to the 
works of Meesrs. Easton, Anderson, and Goolden, Erith. 

North-East Coast Institution of Engineers and Shipbailders 
(Graduate Section). —General meeting ab Newcastle-on-Tyne. 

Monpay, APRIL 29. ‚ 

Society of Arts.—At 8 p.m., ‘‘Alloys,” by Sir William C. 

Roberts-Austen, K.C.B., F. R. S. (Lecture II.). 
TUESDAY, APRIL 30. 

Institution of Civil Engineers.—At 8 p.m., annual general 
meeting. 

WEDNESDAY, May 1. 

Royal Institution.—At 5 p.m., annual meeting. 

Institution of Electrical Engineers (Students’ Secbion).— 
At 7.30 p.m., ordinary meeting. 1 a The Application 
of Power to Machine Tools,” by Mr. C. B, Nixon. 

THURSDAY, May 2, 

Rontgen Soolety.—At 8 p.m., ordinary meeting. Paper by 
Dr. Hugh Walsham оп X-Ray Diagnosis of Aneurism," 
with lantern demonstration, 

Institution of Electrical Eagineers. — Ab 8 p.m., ordinary 
meeting. Papers: An Instrument for Measuring the 
Permeability of Iron and Steel.“ by Mr. C. G. Lamb and 
Mr. Miles Walker; and A Watt-Hour Meter, by Mr. 
Frank Holden. 

Civil and Mechanical Engineers’ Soolety.—Àt 8 p.m., ordinary 
meeting. Paper on The Storage of Electricity," by Mr. 


A. H. Allen. 
Fripay, May 3. 
Society of Arts.—At 8 p.m., Mr. A. C. Eborall on *' Polyphase 
Electric Working " (Lecture II.) 


Royal Institution.—At 9 p.m., Mr. Chas. Mercier, M.B., on 
'* Memory." 

Institution of Junior Engineers.—At 8 p.m., ordinary meeting. 
The Northcott Prize paper on How may the бево efforts of 
Employers and Employed be exerted for their mutual advan- 
tage and for the national benefit?" by Mr. William Powrie, 
will be read and discussed. 

SATURDAY, May 4. 

Institution of Electrical Engineers (Students Section).— Visit 
to the Davies-street works of the Weatminster Electric Supply 
Corporation. 

Automobile Club of Great Britain and Ireland,—Third annual 

. , exhibition opens, Agricultural Hall, Islington. 
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DIVULGENCE OF CONFIDENTIAL MATTERS. 


Who divulged the proceedings of the Institution 
Council last week to the newspapers? Whoever 
the members of Council were, they are not fit to sit 
longer upon the Council, and we trust the strongest 
possible means will be taken to reject those men as 
unfit representatives of a body of gentlemen. With 
every society there 18 an unofficial method of com- 
municating matters of importance to the Press. It 
is seldom that journalists break the honourable 
record for reticence, thus we assume that the 
comments made by a contemporary upon the 
house list o1 the Council were made because of 
the personal representation of parties claiming to be 
in the know. The house list is presumed to be 
secret till made public at an ordinary meeting of 
the Institution, but it 15 perfectly clear to everybody 
who read the comments referred to that for some 
reason or other the house list was to be opposed. 
There is no objection to opposition, providing 
that opposition is made at a proper time and 
place. Now, the time for opposing the house 
hst of the Council is after. the Council has 
made that list public property, and not before. 
According to the constitution of the Institution, the 
house list, which must be announced twenty-eight 
days before the annual meeting, may be extended 
hy a combination of ten members acting within 
seven days after the announcement of the house 
list. Perhaps we ought to have said eleven 
members, as the centleman nominated, by two and 
supported by other eight members, must give his 
cousent to serve if elected. In the particular 
case under consideration the fact is clear that 
ihe Council had not announced its house list; 
therefore, that list was not public nor open 
io publie discussion. It may be that some 
members of the Council discussed matters 
pertaining to tbe welfare of the Institution with 
friends in order to elicit opinions upon subjects 
worthy of careful thought. There is no harm in 
such a course—in fact, it is to be commended, 
always reserving the point that such verbal or 
written communications are confidential. It may 


be that some hot- headed, impetuous, inexpe- 
rienced young men forgot the “ confidential," 
and in their ardour to make running for 


their friends committed acts deserving of the 
severest censure. Whatever excuse can be found 
for members or their friends, none can be found 
for the journalists who comment upon a confidential 
document. Fortunately, perhaps, the matter is less 
serious as the culprit journal is generally supposed 
to regard flippancy, cynicism, and sneering as 
the analogues of generosity, knowledge, and expe- 
rience. We are not in & position to say why 
the Council did not announce the house list 
last week, but it 1s an Inconvenient matter. The 
annual general meeting is fixed for May 23 next, 
and as twenty-eight days must elapse between the 
ordiiary meeting and the general meeting the 
imbroglio involves further change. The house list 
will be looked for with some curiosity, as the 
reasons for the premature campaigning may then 
be understood. When the names of the officials are 
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public property, then will be the time to discuss 
their merits. To do so earlier is a gratuitous insult 
to the Council as well as to the gentlemen whose 
names are mentioned; and the attempt to influence 
by premature newspaper criticism the decision of a 
duly elected Council, not having lost the confidence 
of the members, is a course to be most strongly 
condemned. 


ELECTRICAL ENGINEERS R.E. (VOLUNTEERS). 


Regimental Orders, April 23, 1901. 


1. Change of Address, — The new headquarters are now 
occupied, and in future all correspondence affecting the above 
corps should be addressed, 

The Officer Commanding 
Electrical Engineers R.E. (Volunteers), 
Regency-street, Westminster.“ 

2. Recruit Drills.—Drills for this year’s recruits will take place 
ab headquarters on Tuesdays and Thursdays, at 6 30 and 7.30 p.m. 

3. Uniform.— All members поб yet measured for uniform are 
requested to communicate with the Sergt.-Mejor аб once. 

4. Training for 1901. — The dates and places for annual 
training, 1901, will very shortly be published. Those members 
of the corps who have not yet replied to camp circulars should do 
80 аб once. : 

5. Medals.— The War Office have called for lists of all members 
of the 1900 detachment of the Electrical Engineers entitled to the 
South African War Medal. This is being prepared. 

€. South African Detachment, 1901.— This detachment, under 
the command of Major А. Bain, which sailed from Liverpool in 
the ss. ''Bavarian" on March 25, 1901, arrived at Cape Town all 
well on April 16. It is believed their destination is Norvals Pont. 


(Signed) R. 8. EnskiNE, Major, 
O. C. E. E. R. E. (Vols.). 
C. T. Козе, Sergt.-Major. 
CORRESPONDENCE. 


*! One man's word is no man's word, 
Justice needs that both be heard." 


VENTILATION OF UNDERGROUND RAILWAYS. 


SIR, —This subject has had my attention for some years, 
because I have had large experience in mines. The 
problem of removing dangerous gases and supplying pure 
alr is identical in the two cases, with the added difficulty 
in the tunnel railways that there is a probability of 
noxious germ life taking up a permanent abode in them 
and spreading serious disease among those who travel by 


em. 

The immediate cause for my writing to-day is to refute 
a false statement on p. 544 of your current issue, that the 
Central London line offers a clear atmosphere and clean 
rolling-stock." 

I am one of those who abandoned the Inner Circle at the 
opening of the Central London line, and from that day to 
this I have never found а healthy atmosphere in the 
tunnels, One day last summer at the Bank the atmosphere 
in and around the subways was so atrociously foul that I 
made enquiries of the company's official as to ite cause, and 
was informed that some pumps were stirring up the 
drainage which had accumulated during the construction 
of the tunnels. 

Since then I have studied the shape of the tunnels, and 
it is evident that where trains pass from one small tunnel 
to another they do so in a tunnel whose diameter is double 
that of the small tunnels, and that beneath the rail level 
there must be a very large space, which, from what is 
visible, seems inaccessible, and, at least in the instance 
mentioned, was an old cesspool, stirred up during the 
busiest part of the day, and unquestionably doing serious 
injury to the health of every passenger and servant of the 
company. At the entrance to the gentlemen's lavatory in 
Bank Station there is a grating from which the foulest 
smells arise at times. 

The remedy must be sought, and sooner or later, if the 
company neglects its obvious duty to its passengers, an 
investigation such as was necessary on the Circle will be 
instituted by the same authority. Let us hope that more 


rapid progress will be made than has been the case on the 
role. 


In my opinion the cesspools in the large exchange 
tunnels should be kept ав clean as any part of the railway 
where pastengers go. It is most difficult to efficiently 
put pure air into these tunnels, because they have been 
constructed without the slightest forethought on this 
subject. Much has been said and written about the piston 
action of each train being a powerful ventilating agent. 
Whoever thinks so does not know what ventilation means. 
The most economical arrangement possible, now that it is 
too late to make the tunnels suitable for directing air 
currents, is to close in all shafts at the stations, as in 
mine ventilation, and force in an enormous volume of air 
at alternate stations, and run equally large exhausting fans 
at the remaining stations. | 

In future tunnels for railway work, the exchange of 
trains from one line to the other should be provided for 
in the station tunnels, thus reducing the number of cross 
passages, and putting those that are unavoidable where 
they can have, in easily accessible positions, the usual 
light doors that we put in mines to direct the currenta of 
air. With such a plan carefully laid out, the pieton action 
of the trains could be utilised for «fficient ventilation, and 
supplementary power would be unnecessary. 

I shall be one of the first to return to the Circle when 
that line is electrically equipped, because the Central 
London does not offer a healtby atmosphere. 

The “note” under criticism also comments favourably 
on the uniform 2d. fare In my opinion this is an 
importation from the land of the mighty dollar, that 
shows clearly that whoever is responsible for its introduc- 
tion here is unable to understand the temper and 
education of the Eaglish, which is expressed in 
„Save the pennies, and the pounds will sake care of 
themselves.” If the idea is to keep away 1d. passengers 
for short diatances, it simply means reducing the earnings, 
English men and women will accept a 3d. ride for 2d., but 
they will not pay 2d. for a 1d. ride. The suggestion I 
read in the daily Press of putting a turnstile in the 
carriage door with a penny-in-the-slot lock on it is also 
absurd. Surely there are railway servants enough standin 
about to save the first-class passengers the trouble E 
finding change and of working a turnstile. L. D. C. 

London, April 20, 1901. 


CENTRAL LONDON RAILWAY BOILER PLANT. 


SIR,—The letter in to-day’s Electrical Engineer on this 
subject, in my opinion, occupies space that could have been 
better used, because the writer continually informs us of 
his ignorance of the facts of the case. 

I have heard it stated several times that experiments 
in dust destruction have been running for a number of 
months on this plant, with results which satisfy those 
responsible for the work. This accounte for the necessity 
for more grate area, and will probably be news to Ajax. 
Yours, etc., C. Б. ALFORD. 

Heath House, Ealing, W., April 19, 1901. 


ACCUMULATOR TRIALS. 


SIR,— Your criticisms of the tests made by the Automotor 
Journal, or, rather, the methods of making the testa, of 
our Rosenthal battery, are somewhat ungracious, and we 
submit 1 0 should support a genuine attempt to ascertain 
facts. hy not make the test yourselves ? We will gladly 
send you а cell for the purpose. 

Your conclusions as to the efficiencies are made without 
considering the tests. It is obvious that the Automotor 
Journal expert purposely overcharged the cell as part of 
his test, and the amount of charge put into the cell was no 
guide as to its efficiency. | 

The efficiency obtained with this cell (see Electrical 
Review, April 12) was 89 per cent.—a very high efficiency— 
and we obtain 80 per cent. in everyday use.—Yours, etc., 

HENRY Е. Јов, AND Co. 


(Truthful criticiam is apt to be considered ungracious, 
but we cannot accept figures such as were obtained for 
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the Rosenthal battery without comment. The rt who 
made the teste did so in such a way that the resulte were 
valueless, and this we had to state. The remarks as to 
efficiency in the last part of above letter are also incon- 
clasive, as here again current efficiency, and not energy 
efficiency, is meant. A current efficiency of 89 per cent. is 
not very higb, and for everyday use considerably more than 
80 per cent. should be obtained.— Ep. E. E.] 


ELECTRICAL FEED-PUMP. 


The illustration which we give herewith is of а feed- 
pump of the Hatfield” type, manufactured by Messrs. 

erryweather and Sons, of Greenwich-road, S.E. It will 
be seen that the pump is of the three-cylinder type, con- 
structed much in the same way аз the original Brother- 
hood high-speed engine, with three cylinders spaced at 
intervalsof 120deg.apart. This construction greatly simplifies 
the details, and permits of high speeds being obtained. 
Another feature in the construction is that of placing two 
pumps on the one shaft, with a clutch to connect either 


INSTITUTION OF ELECTRICAL ENGINEERS. 


On the Use of Storage Batteries in Connection 
with Electric Tramways. 
BY G. A, GRINDLE, M. IE. K. 
(Continued from page 562.) 


Saving in Operating Plant.—The judicious and adequate 
employment of accumulators will very material reduce the 
amount in construction oost of а generating plant—that is to 
say, the boilers, engines, and the generators at the power 
station—and also, in consequence, the cost of station buildings. 
If we take a typical load curve of a power station operating an 
average sized tramway system in this country, it will be found 
that the mean load throughout the day approximates very closely 
to one-third of what may be termed the peak load or line, elimi- 
nating from the calculation the abnormal peaks which would 
occasionally occur. To meet this load fairly and effectively, the 
plent must, if a battery is not employed, be capable of gene- 
rating the peak line, or, in other words, three times the mean 
day load, with the consequent result that, taking the day 
through, the plant is only loaded to one-third its capacity, a 
very uneconomical state of affairs, which will not by any means 
be improved by the varying nature of the load. Diagram No. 11 


The Merryweather '' Hatfield" Type of Electrically-Driven Ft ed - Pump. 


one or both on to the motor. This enables a considerable 
range of output beingobtained while still runningthe working 
pump at its full speed. The actual pump illustrated was made 
for the electricity works of the Bristol Corporation. We have 
received from the manufacturers a few details of the teats 
which were made after the plant had been installed, but 
the local conditions prevented a long run being made at 
fall load. The motor in this case was wound for about 
590 volts, so as to be driven from the arc lighting machines 
in the station. The speed of the pump was then about 
400 revolutions at the maximum output, bat, of course, 
this speed was reduced by means of regulation in 
the electrical circuits when required. When work- 
ing against a pressure of about 130lb. per square 
inch, good over-all efficiencies were obtained. Thus, 
even at half load, nearly 60 per cent. efficiency from 
the input at the electrical terminals and the output at the 
pumps was found. We understand that the firm are also 
using this type of electrically-driven pump for fire protection 
P es, one being installed in the Stock Exchange, another 
in the St. James's Hall, and a third in Lord Rothschild’s 
mansion in Piccadilly. In these cases the pumps are used 
to augment the water pressure from the water company's 
mains, which is not sufficient to throw a satisfactory jet on 
to the roof. . ты к; 


is an interesting example of this, showing, so far as the upper, 
or ‘‘load on line " curve is concerned, even a more aggravated 
state of conditions. 
doing the mean day load, and the battery is dealing with every- 
thing above. 
a period of five minutes at the time of heavy load at seven o'clock 
опа 5 evening. The load variation, you will notice, 
ranges 

no part of this extreme variation came upon the generator, the 
generator output actually falling at the momenta of heavy load. 


The generator in this case is steadily 


These readings were taken every five seconds for 


om 15 to 250 amperes, and that as а matter of fact 


Let us for & moment eompare the cost of two planta, one 
operating without and one with a battery, taking, for instance, 
а Bystem calling for а mean load of 150 kw., representing а 
moderate sixed system of some 20 running cars. Under the 
typical conditions mentioned above, the maximum load whieh 
may from time to time be demanded will rise as high as 
450 kw. То deal with this, therefore, in the first instanoe it 
will be necessary to instal a plant capable of generating this 
output, or no less than 500 kw. over and above the mean load, 
and on taking the cost of a complete installed plant at £30 per 
kilowatt, which I think will be admitted to be a fair and 
reasonable figure, this means no less than £9,000 in surplus 
plant over and above the £4 to £5,000 plant which must of 
necessity be employed to deal with the mean load. In the 
second instance, by employing a battery to deal with the demand 
ever and above the mean load it will require that there 
should be installed a battery capable of delive as a 
maximum 300 kw. The cost of а battery to oomply with 
these conditions would approximate somewhere about £12 per 
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kilowatt, including booster and switchboard arrangement, or an 
expenditure of £5,600 as and against the £9,000 in the first 
instance, or a clear saving in capital expenditure of approxi- 
mately £5,400. In both the above instances no allowance has 
been made for spare plant ; this must, of course, be provided 
in both cases, but the necessary amount will be considerably 
less in the case where the battery is employed. The above 
examples apply to the case in which the battery is installed at 
the power-house. Where the battery or batteries are installed 
in sub-stations, their introduction will effect in addition a great 
saving in the cost of feeders, varying, of course, according to the 
existing conditions of the line, distance from power-house, and 
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DIAGRAM No. 3.— Showing Arrangement of Generator and Battery 
(at Power House). No Booster employed. 


various other factors. Owing to the number of these factors 
and the wide variations that may exist in them, it is practically 
impossible to formulate any idea as to what may be effected in 
the way of saving, though a rough idea may be easily arrived 
at if we consider for а moment the work which is usually 
performed on any traction system by a feeder. This, of course, 
must necessarily vary considerably in accordance with the traffic 
upon the line, but it is extremely doubtfulif the aggregate of 
a day's working amounts to more than 10 per cent. of ita full 
capacity. With a battery installed at a sub-station, the full 
carrying capacity of the feeder can be employed during the 
whole of the operating hours of the power station. As an 
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laying, the total oost of battery installation necessary to fully 
meet all the requirements, while the question of an additional 
power-house was found to be absolutely out of the question on 
account of the * expenses. which wonld neces- 
sarily be incurred, apart from the fact that the capital cost of 
the battery station was considerably less than 50 per cent. of 
the estimated cost of the power station. These figores are 
sufficient to show how on the question of cost alone on the first 
outlay а battery is ап undoubted saving. 

The Saving to be Made in the Cost of О lon is self-evident, 
the high load factor on the engine ensuring the highest economy 
in the cost of production of energy, and if it is possible to 
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DIAGRAM No, 5.—Battery Across Main at Sub-Station (Battery in 
Outlyi: g Sub-Station). 


recuce, as before mentioned, our coal consumption 75 per cent. 
almost on this soore only the cost would be justified, apart 
from the saving in many instances of an entire shift and the 
decreased running hours of machinery. The question will 
naturally arise here as to what the battery losses will amount 
to on that portion of the load that is dealt with by the battery. 
These are very considerably less than are generally estimated 
to be the case. The actual result of four consecutive months’ 
working of the plant from which the curves on D в Nos. 8 
and 9 are obtained show that out of 234,072 units generated 
8,240 were absorbed by the booster, or 5:5 per cent., and the 
efficiency of used to generated units worked out to 91 per cent. 
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DIAGRAM No. 4 —Curves from Generator and Battery Without Booster on Tramway Load. Hour discharge rate of battery, 190 amperes. 


instanoe of the enormous saving that may at times be effected, 
the case of the Union Traction Company's system at Phila- 
delphia is a marked instance. The extension of this line was 
found to be necessary, and the service practically increased 
to double. It was found that it would be necessary either 
to build а new power-house or instal a battery sub-station, 
as to attempt to augment the feeder system to the extent that 
would be demanded would necessitate such an enormous outlay 
for copper as to render it commercially impossible. The most 
earefully made calculations proved that the cost of copper alone 
would amount to from four to five times, excluding the cost of 


Relative Proportion of Battery to Station Capacity.—To 
effectively instal a battery, this is a point requiring careful 
consideration, and will vary considerably under, different 
existing conditions. As a general rule it may be taken that 
the battery should be capable of dealing with from twice the 
mean load in the case of small stations to half the load at large 
stations ; a very considerable range, it will be noted, due to 
the fact that with the increase in number of running cars the 
relative variations of load will decrease, and also to a oon- 
siderable extent by the size of generators employed in the case 
of large stations. No more definite rule can well be formu- 
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lated to deal with the question, each case requiring to be dealt 
with on its own merits. The question will be further influenced 
to a considerable degree by the exact 

Method of Employing the Battery.—There are several methods 
of employment, which may be generally divided into two main 
heads—namely : (a) where the battery is employed at the power 
station ; ® where the battery is employed at an outlying sub- 
station. of these two main divisions can be again sub- 
divided into; first, where the battery is coupled as a whole 


acroas the mains ог bus bars; second, as the first, but with a 
portion of it employed as regulating cells ; third, where it is 
employed in conjunction with an ordinary booster ; and, fourth, 
where it is used in conjunction with a differential or reversible 
booster. The function of the battery under these different con- 


ditions will vary considerably. 

Let us in the first instance take the case where a simple 
battery is installed at the power station without any special 
apparatus for its control, its two extremities being coupled 
to the 'bus bars. Under these conditions a certain portion of 
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DIAGRAM No. 7.—Curves from Generator, Battery, = Special Booster on a Tramway Load. 


the fluctuations of load must fall on the generator, and a certain 
variation of voltage must be permissible at the 'bus bars in order 
that the battery may take its proportion of the load. This is 
easily understood if we first consider a condition of no external 
load. Have the battery standing at a potential of 500 volts, 
and the potential of the generator at 500 volts ; it is now very 
evident that the two will balanoe and nothing will result. If, 
however, by adjustment of the governors of the engine, or by 
the field win of the generator, we so arrange that the 
generator poten shall rise, then, as can easily be followed, 


the generator will charge into the aug 6 The load next comes 
on the line, which should be dealt with by the generator up to 
the point of its full output being reached, after which should 
the load still continue to increase the generator voltage should 
commence to drop, the battery voltage predominate, and the 
battery commence to discharge to line. As the load falls 
the reverse conditions will take place. This method of 
working must of necessity require a certain amount of voltage 
variation on the 'bus bars, and consequently on the line, 
and it also requires а very careful predetermination of the 
precise characteristic of the generator. The results gene- 
rally obtained cannot be deemed to be satisfactory, though 
greatly improving matters as compared with the case in 
which no battery is employed ; they are, nevertheless, far behind 
what can be obtained with other methods of employment. 
This system has, it is to be regretted, been rather widely 
adopted not only at home but also abroad, and the modicum of 
success obtained with it has, I am afraid, resulted in rather 
discouraging and disappointing those adopting it. Diagram 
No. 3 shows the general arrangement of a battery employed on 
this method, and Diagrams Nos. 4 and 12 the results obtained. 
From these will be noted the extremely small amount of 
work done by the battery and the wide range of machine 
load—in No. 4 the machine load varying no less than from 
160 to 210 amperes and the battery practically getting no 
charge at all, with the result that it would either have to be 
charged by special means during slack time or after running 
hours. Under these conditions the battery is of little real value, 
and is certainly working under very bad working conditions to 
itself. Diagram No. 12 shows very much the same, the gene- 
rator practically following the load throughout, the battery being 
induced to assert itself very occasionally. These ings were 
taken soon after charge, and may therefore be assumed to be 
working under best conditions. The voltage curve shows a 
variation of over 50 volts, which cannot be deemed satisfactory. 
The method of adoption at the sub-stations where the battery 
is simply placed across the mains, as shown in Diagram No. 5, 
is possibly the simplest adaptation, but the results are as 
equivalently unsatisfactory. Here everything does and must 
depend on the rise and fall of the line voltage. At times of 
heavy load the volts will go down and the battery discharges, 
while when the load is light the voltage rises and the battery 
charges. As can be easily gathered the result cannot give 
satisfaction, nor is there any possible chance, within reason- 
able limits of variation of voltage, of the battery ever doing 
very much, the operation of the battery being entirely 
dependent on the variations of the line voltage, which must 
of necessity have а wide range to ensure any effectual work 
being got out of the battery. То be perfect, а storage battery 
should be without interna] resistance, so that however great the 
current passing through it the fall or rise of volts across the 
terminals due to that current, whether charging or discharging, 
should be negligible—unfortunately, no storage battery has been 
made which show these qualities, nor, I àm sorry to say, does 
it appear likely there ever will be. In quite а number of cases 
that have come to my personal knowledge where batteries have 
been installed under these conditions they simply lie little less 


Eight cars on line, 100-kw. shunt-wound generator. 
{езу 1 bour discharge rate, 110 amperes, 


than dead on the line. A recent instance I have in mind 
where а battery which had been installed with adequate boosting 
arrangements at a power station was, on being replaced at the 
power station by a considerably larger battery, itself removed 
to an outlying sub-station, and employed there in this way 
pending arrangements for boosting. The battery, which has a 
one-hour discharge rate of 150 amperes, under its old methods 
of working frequently discharged up to 175 amperes and over, 
while under the new conditions it has never been known to 
exoeed 40 amperes. Diagram No. 4 also demonstrates the same 
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poor result. The battery in this case has a one-hour discharge 
rate of 190 amperes, and it will he noticed that the highest 
point ever reached is only 90, and that quite an exception. It 
is certainly not worth while installing a battery under these 
conditions if an effective result is desired from it, and, further, 
the working conditions are distinctly detrimental to the battery. 


(To be continued.) 


CATALOGUES RECEIVED. 


The Electrical Company, of Charing Cross-road, have 
forwarded to us their descriptive pamphlets of testing 
instruments. The first of these deals with the apparatus for 
measuring insulation resistance on alternating-current circuits 
where an ordinary voltmeter reading is not sufficient, owing to 
the induction and capacity effects. The other pamphlet sent 
us at the same time deals with a series of dead-beat moving- 
coil instruments designed for alternating-current working. 
These instruments are so made that their readings are quite 
independent of wave-form and frequency. Dynamometer and 
magnetic damping arrangements are adopted to make the 
pointer dead-beat. The magnet and disc used for the damping 
is kept quite independent of the dynamometer, so that no 
interference between one and the other is possible. We have 
also received the firm’s electrical progress-sheet for April, in 
which our attention is drawn to the curling-iron heaters with 
automatic switch, a quantity of which were supplied to H.M.S. 
* Ophir for the Royal tour; also to the patent hydrometer, 
which should prove most useful for the small accumulators used 
in connection with electrical ignition for motorcars. 

The British Westinghouse Electric Company have issued 
three more circulars, numbered respectively 1,042-3 and 4. 
, Lhe first of these circulars describes the general details of the 
multipolar generators and motors manufactured by the firm 
for working with belt transmission. These direct-current 
machines have all former- wound armature coils, so that 
standard ooils can be obtained to replace any which may be 
damaged in course of time. These coils are sunk into teeth 
formed in the laminated cores. Anotherspecial point in thedesign 
is the ventilation of the armature. The ventilating spaces are 
so designed that the air passing up through them is projected 
on to the field windings, and tends to keep the same cool. 
With these multipolar machines the balancing of the various 
circuits in the armature which are connected in parallel at the 
brushes becomes an important consideration. А slight eccen- 
tricity is apt to produce heavy circulating currents, which may 
cause serious overheating. The British Westinghouse Company 
reduce very largely this effect by cross-connecting a number of 

ints on the armature, which are, or should be, of equal potential. 

is cross connection is carried out by means of rings of copper, 
to which each of the potential points are connected. The circular 
concludes by giving a complete list of the dimensions of the 
large number of standard machines manufactured by the firm. 
Circular No. 1,043 deals with generators and rotary converters 
for electrolytic work. Here again, of course, the machines are 
all of the multipolar type, but in view of the large outputs 
required most of them are designed for direct coupling. A 
series of interesting illustrations are given of important 
installations carried out by the firm with this class of machine. 
The last circular before us from the same company deals 
with their direct-connected railway generators. We notice 
that in the larger sizes of these railway generators the firm 
arrange for the engine flywheel to be adjoining the generator, 
and not on the shaft on the other side of engine crank, 
as was frequently dene by certain American engine builders. 
The next move in this direction will, we expect, be to make a 
direct connection between the cast-iron body carrying the 
armature core plates and the spokes of the engine flywheel. 
In this way all strain will be taken off the keys of the flywheel 
and dynamo. Engine builders will find the list of standard 
machines manufactured by the British Westinghouse Company 
exceedingly valuable as a reference. In glancing down this 
list we note that the speed of these large generators is compara- 
tively low to what certain English engine builders are prepared 
to give. It will, we believe, be found in time that these high 
speeds are not advantageous with such large generators. 

We have received from Messrs. Allan and Adamson, 
Limited, of Crampshaw-lane, Ashtead, Surrey, lists of their 
accumulators which are designed especially for electric launches, 
tramoars, etc. In each case teak boxes, which are lead-lined, 
are used to contain the plates and solution, and the design is 
such that the space taken up is exceedingly limited. We 
gather from the description that the outside dimensions 
can be varied to a certain extent tv comply with the 
space available on the launch, etc. Another type of cell 
which the firm are making is specially devised for medical 
work. It is supplied in five ranges commencing at 4, 6, 8, 10, 
and 12 volta, The maximum discharge rates for short period, 
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of the various sizes of accumulators made vary from 6 amperes 
up to 21. The normal rates of discharge are, of course, con- 
siderably less than these, but the accumulators will give the 
amperes mentioned for a short period such as is required when 
using an electric cautery. From what we can see of the waves 
given, the output obtained from these cells is good. 


LIGHT RAILWAYS. 


The Commissioners held an enquiry on Thursday into the 
expediency of granting the application of the Croydon Rural 
District Council for an order to authorise the Mitcham light 
railway. 

The Earl of Jersey, G. O. M. G., Colonel Boughey, C. S. I., and 
Mr. E. S. Bateman held an enquiry on the 18th inst., into the 
expediency of granting applications made for the construction 
of an elestric tramway or light railway in the township of 
Olifton, and also the Bolton, Turton, and Darwen Light 
railway. At е close of the enquiry the Earl of Jersey inti- 
mated that the Commissioners would recommend the Board of 
Trade to grant the order asked for. 

The Commissioners have submitted to the Board of Trade 
for confirmation an order made by them for the construction of 
light railways in the urban districts of Rishton, Clayton-le- 
Moors, Great Harwood, and Padiham, the rural districts of 
Clitheroe and Burnley, and the parishes or townships of Read, 
Simonstone, and Whalley, and (under certain conditions) in 
the county borough of Blackburn. Objections must be lodged 
on or before May 17. 


=== 
HASTINGS ELECTRICITY ACCOUNTS. 


From the accounts of the borough of Hastings electricity 
works department just issued, it appears tbat the total 
expenditure on capital account to Dec. 51, 1900, amounted 
to £102,255. We give herewith abstracts of the revenue 
account and general balance-sheet, together with the report 
of the borough electrical engineer (Mr. L. Andrews) thereon 
to the Sub-Electric Light Management Committee: 


REVENUE ACCOUNT, 


Expenditure, 
Dr. Generation of Electricity. £ s d. 
Coal or other fuel... . 44 023 17 2 
Oil, waste water, and stores 496 18 7 
Wages at generating stations ......... 884 12 2 
Repairs and maintenance: buildings, 
£9 5s. 10d.; engines and boilers, 
£307. 12s. 10d.; dynamos, exciters, 
transformers, motors, etc., £22, 
4e. 9d. ; other machinery, ipstru- 
ments, and tools, £53. 14s. 10d. .. 392 18 3 
6398 6 2 
Distribution of Electricity. 
Wages and other remuneration ...... 10 5 
Repairs, etc., of mains ................ a 517 2 
Repairs, etc., of transformers, ebe. 75 18 11 
Repairs, etc., ab distributing stations 219 3 8 ie 
Repairs, etc., of public lamps - & 206 10 2 
Rente, Rates, and Taxes. 
Rents payable . “ 150 19 0 
Rates and taxes. s =o o —.—.— 255 9 3 
i T 1 406 8 3 
ansgemenb Expenses. 
Salaries osoa omo “ сы — ода 7420 15 4 
Salaries and commission of collectors 147 17 0 
Stationery and printing. TRE 43 8 1 
General establishment charges. 87 19 8 
— 700 0 1 
Law and Parliamentary Charges. 
Law expenses. ....-.. dd tse vage m— a 16 6 5 
Special Charges. 
Insurances, ebe... s S is 104 9 7 
Total expenditure. . cm 7.987 1 5 
Balance carried to net revenue account 3,980 18 7 
£11,968 0 0 
Cr. Income £ a d. 
Sale of current, per meber .... 8,548 16 7 
Sale under contracts o o o os oan s oe o me o o 203 10 9 
Public lighting . € - 2050 0 O0 
11,402 7 4 
Rental of meters and sales and repairs ... ......... = 456 10 8 
Rents recelvable . 0 —— 109 2 0 
£11,968 0 0 
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GENERAL BaLANCE SHEET. 

Dr. Liabilities. E s.d. 
Capital account: Hastings Corporation 3 per cent. 

redeemable stock, second issue, £6,646, 14s, 4d ; 
. bhird issue, £104,439 11s. 7d. ............—..—..... . 111,086 511 
Less discount and expenses third issue, £6,521. 
lls. 7d.; and premium less expenses second 
issue, £224. bs. 8d. omea one 0000009000000 00 oat om ове ове sas 6,997 5 п 


QUESTIONS AND ANSWERS. 


If thou hast knowledge, let others light their candle at 14. 


Under this heading we insert questions and answers 
of a practical character relating to central-station work, 
tramway work, or construction work; and for each suit- 
able question offer one shilling, and for the best solution 
of any question we offer ten shillings. We also give 
five shillings for every other answer we print. The answers 
to any question should be sent within 10 days after the 
question has appeared. We would call the attention of 
those sending in answers to the fact that the neatness of 
any sketches (which must be in ink) sent in is considered 
when marking the relative values of these answers. All 
formule should be carefully written to prevent mistakes as 
to symbols, and all loose sketches should be sígned by the 
author. The matter must be written on one side only of 
the paper. Questions may be sent at any time. 


QUESTIONS. 


371. It is required that a 500-volt motor be run at a constant 
speed off traction mains where the pressure varies from 


104.789 0 0 
Amounb due to borough treasurer ...... ............ ы 1937 5 4 


Sundry creditors .. . „ 3,397 8 6 


i £110,123 13 10 
Assets. 


Ur. 
Capital expenditure: amount expended on works, £ s d. 

£102,255. 17s. 54. ; lees redemption of stock 

and loans account — balance at credit thereof, 

£5,2/72 178. 10. i oon y ĩ ri caos ven eds 96,982 19 10 
Loans fund for redemption of stock: amount at 

Dec. 31, 1899, £812. Os. 8d.; tranefer from sink- 

ing funde, £2,073. бе. 7d.; appropriations and 

interest during year, £2 387. 10в. 4d. .......... 5, 272 17 7 
Stores on hand : coal, £183. 11s. 11d. ; oil, waste, 

etc., £96. 28. 4d.; general, £224 За. 51. .......... ы 503 17 S8 
Sundry debtors for current, eto., supplied, £4,317. 

19s, 7d. ; rents, materials, ebc., £329. да. 11d 


е 
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E DOM алиа) ST I Wan Si ne wi 
Balance аб debit of neb revenue account............ 1488 3 5 said motor get over the difficulty 1—8. B. W. 


579. In а central station where turbines are installed to drive 
the generators the hot-well temperature (owing to the high 
vacuum) is only 70deg. F. It is not advisable to pump the 
feed into the economisers so cold as this. What is the best 
method of warming it up to about 110deg. F.C. P. 


ANSWERS. | 

Question No. 565.— Which is the best of buoket (or piston) 

for the water end of а boiler f pump suitable for the 

pressures used at central stations, etoc., and are any such 
pumps fitted with ebonite packing rings ? 


Best Answer to No. 565 (awarded 10s.).—There are 
several types of water-end pistons for the electrical engineer 
to ehoose from in specifying details for new direct-acting 
boiler feeders to meet the up-to-date requirements of his 
power station. With increased boiler pressures bas also 
followed many minor alterations in the boiler feeding 
arrangements, but none more important than the water 
piston or bucket, which now has to work against pressures 
varying from 160lb. to 200lb. compared with 601b. to 80lb. 
pressure of a few years since. The truck plunger pump 
has found much favour in almost all large stations, as it 
reduces to а minimum the risk that attends the pump 
bucket. However, the pump fitted with the latter 
commands a large sale, and, therefore, it is necessary to 
face the trouble and reduce the risk. This has been to a 
great extent met by the introduction of the vulcanite 
packed bucket, which is here shown. It consists of a 


£110,123 13 10 
ВЕРОВТ or MR. ANDREWS. 

Gentlemen, —In connection with the balance-sheet for the year 
1900, I beg to submit tbe following data for your information : 
Daring the past year we have sold (for private lighting purposes) 
404,083 unite. This is an increase of 122,217 on the previous year. 
For the four years prior to 1900 the average yearly increase had 
been өшү about 35,000 unite per annum. The increase, therefore, 
during the last year alone has been almost as great as in the whole 
of the preceding four years pub together. The average price 
obtained has been reduced from 7 63d. in 1899 to 5:45d. in 1900. 
This equals a reduction of 2 18d., or 284 per cent This redaction 
corresponds to a rebate to existing consumers of £3,650 per annum. 
In spite of the heavy increase in the price of coal, tbe total 
works coste have been reduced from 3 631. in 1899 to 3:514, in 1900. 
The only. items on the expenditure side of tbe balance sheet that 
have been appreciably increased are those of coal, oil, waste. 
water, and engine-room stores. These items alone have been 
increased to the extent of £1,999, but about £1 497. 10e. of this 
increased expenditure has been incurred through the abnormal 
increase in the price of coal, and owing to difficulties we have 
had to contend with in maintaining a constent supply during the 
progress of the alterations and extensions to the buildinge. The 
enormous rise in the price of cosl has alone been responsible for ao 
inorease of about £600 on our coal bill for the year, and this has 
been further increased to the extent of at least £827. 108. owing 
to the very uneconomical conditions under which the plant has, 
of necessity, been working due to the roof being off the works for 
the greater portion of the year, and other losses directly attribut. 
able to the building operations. Id will be seen, therefore, that the 
increased cost directly due to tlie increased output bas only been 
about £572. This equals 1 12d. per unib for the 122,217 extra units 
that have been sold. This result confirme, I think, the statement I 
made in my report dated Dec. 5. 1899, that the actual cos» of 
generating current beyond the standing charges should not 
exceed lid. per unit. Ib aleo shows that the charge of *' 10s. per 
lamp and ljd. per unit” leaves a very fair margin for profit. 
Other items of expenditure for the year have been materially 
reduced. The cost of wages for inetance, has been reduced from 
£982 in 1899 to £864 in 1900. "The cost of repairs has been 
reduced from £491 in 1899 to £392 in 1900. These reductions are 
the outcome of shutting down the Waterworks-road station, which, 
ib will be remembered, I advised yor would considerably reduce 
the works cost. Other items have also been reduced ; for instance, 
the distribution oharges have been reduced from £157 in 1899 to 
£89 in 1900. (Signed) L. ANDREWS, 


series of discs or washers of vulcanite placed side by side 
and held firmly together by the bucket proper, formed of a 
sleeve plate and junk plate, and these in turn securely 
attached to the pump rod by а shoulder on the rod at one 
end and lock nuts at the other. Care has to be taken in 
turning up the bucket that it fits the liner of pump 
accurately. An extremely hard polished surface is 
presented to the face of the liner, and in practice 
it is found to give excellent results when pamping 
hot water at a working pressure of 200lb. This test was 
made with some Duplex boiler feeders made by Hayward 
Tyler and Co., and fitted by them with the vulcanite- 
packed bucket. The ring type of bucket is an excellent 
form of water piston, although in this there is more wear 
and tear, bat providing the metal is of best quality they 
are not likely to give much trouble. The sketch clearly 
shows the [present form with somewhat broad rings, two 


APPOINTMENTS VACANT. 


Assistant Draughtsman, South Shields. Applications to 
Mr. J. Moore Hayton, town clerk, Court-buildings, South Shields, 
endorsed Draughteman," by 27th inst. 

Improver, lighting station, South of Ireland. Details in our 
advertisement columns. 

Draughtsman for motor and large switchboard work. Par- 
tioulars in our advertisement columns. 

Mechanical Engineer, Victoria Jubilee Technical Institute, 
Bombay, India, salary, rupees 400, rising to rupees 600, May 28. 
Particalars in our advertisement columns. 

Emprever, Doncaster Corporatien Electricity Works, 15s. per 
week, May 1, 1901. Full particulars in our advertisement columns. 

Assistant for taking resistances, used to Wheatstone bridge 

erred ; also youth еге as clerk with some technical know- 
ge, Aron Electricity Meter, Limited. Details in our advertise- 
menb columns, 
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end bucket plates and grooved intermediate piece. This 
is secured on the piston rod exactly similar to the vulcanite 
bucket, The hemp-packed bucket is shown on No. 3 sketch, 
and looking at it from sn economical point of view it 
certainly stands first. With very high pressure, however, 
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the hemp is likely to get blown out if a little wear takes 
place, or jams itself between the platos and the liner. For 
moderate pressures it can be recommended, and the ontlay 
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for renewal is so small that it commends itself at once. 
No skilled labour is required, merely a piece of plated 
hemp packing lightly wound on the sleeve plate, and 
screwed up to the junk plate as shown.—J. R. 


Answer to №. 565 (awarded 5s.).—Thia question offers a 
very large scope, as at the present date there is a great 
varie 


ty of such pumps on the market, both electrical and 


steam driven. The electrically-driven pumps are mostly of 
the plunger type, with rubber valves. The one advantage 
of this class of feed pump is that they glve а continuous 
flow of water, as they have three plungers on the one shaft. 
Should the feed water become hotter thau 120deg. at the 
suction, it will vaporise in the pump chamber, and the 
pump will then refuse to lift the water. Then, again, we 
have the ateam-driven flywheel plunger feed pump, which 
will also refuse to pump the water if it should become 
hotter than 120deg. Then we have the piston feed pump— 
that is to say, the bucket is fitted with junk ring and 
packing ring (in the same way as an ordinary steam piston) 
made of gunmetal or Bull's metal This class of bucket 
has the advantage of pumping feed water at a very high 
temperature, up to 160deg. or 170deg. Then there is the 
rope-packed bucket. This bucket is made solid, then 
recesscd out about iin. deep, with jin. flanges on both 
ende, packed with manila rope round and round the recess 
of the bucket, and as soon as it comes іо contact with the 
water the rope swells, and so prevents the water passing 
from side to side of the bucket. And, again, there is the 
Weir steam feed pump, which to my idea is the best and 
most efficient in the market. It is fitted with ebunite 
packing rings, the bucket is made of gunmetal, with solid 
packing and flange rings of the same metal, the packing 
rings are cut and are made of specially manufactured 
ebonite, suitable for all temperatures and pressures. When 
the bucket is screwed up, the ebonite rings should be easy 
enough between the gunmetal supporting rings to be moved 
laterally by hand. The four first-mentioned pumps will 
work very badly if they have to lift the water from a depth 
of 6ft. or 8ft. and deliver it against a boiler pressure of 
1601). I have had a Weir feed pump under my charge 
that would lift the water from a depth of 16ft. and deliver 
it against a boiler pressure of 160lb. with the greatest 
ease. Of course, any pump will give better results if the 
supply tank is overhead.— ORD. 


Answer to No. 365 (awarded bs.).—For steam pressures 
up to 120lb. per square inch, the Worthington regular 
pettern pump will be found most reliable and satisfactory ; 


there is à number of pumps on the market of very similar 
design (Fig. 1). 
there are two) works through a deep metallic ring bored — 


The double-acting plunger (of which 


Fic. 1. 


to an accurate fit, being neither elastic nor adjustable. 
Both ring und plunger offer great facilities for repairs or 
renewal, and if desired to change the proportions between 
the steam pistons and pumps, a plunger of somewhat 
larger size or decreased to any diameter can be readily 
substituted. For boiler pressures above 120lb. per square 
inch, the writer has found the arrangement shown in 


Fie, 2. 


Fig. 2 to be more suitable, and has used this type for 
feeding a boiler working at 2001Ь, pressure per square inch 
without experiencing any difficulties. Here the plungers 
with exterior packings work into each end of a cylinder 
divided by a partition. They are connected ther by 
yokes and exterior rods (not shown in sketch), which causa 
them to move as one plunger, so that while one is drawing, 
the other is forcing, and thus making the double-acting 


pump. 

Referring to the last part of the question, the writer 
does not know of any boiler feed pump in which ebonite 
packing rings are employed, although there are low-pressure 
pumps fitted with а variety of packing rings. In a high- 
pressure feed pump dealing with hot feed water, any 
packing whatsoever which is directly in contact with the 
feed water is objectionable, and would prove unsatisfac- 
tory.—R. А: C. 


Question No. 366.—Describe the process of making com- 
mutators for small direot- current dynamos in large диз ntities. 
Are special tools required? 


Best Answer to No. 566 (awarded 108. ).— The manufac- 
ture of commutators for oontinuous- current dynamos and: 
motors is not capable of the same treatment as most other 
parts of machinery which are required in large quantities, 
and which may be machined in jigs and by specially shaped: 
tools, Each commutator must be “ built up" by hand of 
alternate strips of sopper and mica. The whole is then 
securely fastened together, and the interior carefully 
machined. This done, the permanent support is fastened 
on, and the previous temporary fastening taken off, when 
the exterior may be machined. Once the permanent support 
is attached, and the temporary one withdrawn, the com- 
mutator should never afterwards be taken apart. It will 
be seen, then, that there are three principal operations in 
making а commutator—viz, "building up" the stri 
boring and shaping the interior, turning the outside. The 
details of these three operations are as follows : 

Building up.—The usual custom amongst the best makers 
is to obtain the copper strips ready shaped in the form 
of a wedge, as in Fig. 1. Otber makers prefer to buy 
their strips roughly shaped, as in Fig. 2. ere is very 
little saving, however, in the time required for machining, 
whereas this form will generally be found to take somewhat 
longer to build up. Each diameter of commutator geh 
a stout “clamp,” into which the strips hava to be p А 


For small sizes this clamp is usually made in two halves; 


for larger sizes it may be in three, or even more segmenta. 
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In any case, the gaps between auy two portions of the 
clamp should be less than the width of а copper atrip, 
otherwise it may be found that no pressure is being exerted 
on one strip, and that in boring out afterwards this one 
may not “clean up.” This le an important point, as it is 
necessary that the holding rings shall bear as evenly as 


F 


Fio. 1. 


possible on each and all of the commutator strips, other- 
wise sooner or later trouble will arise. Fig. 5 shows the 
temporary clamping ring with the commutator strips 
within it. 

Boring and Shaping the Interior. —At each end of the 
interior of the commutator cones must be formed by 


Кто. 2. 
which it is ultimately to be held together, so that when 
finished each strip will have the shape shown in Fig. 2, 
These cones should all be cut to a standard and uniform 


shape and size. They cannot be cnt at one operation (or 
one feeding of the tool), as the strips would be strained 


and jatred loose immediately, so that there is very little 
room for automatic work or labour-saving appliances. 
Templates should, of coarse, be used, which would take 
the forms illustrated by Figs. 4 and 6. Fig. 4 would 
be used as a gauge to which to bore one end. That 
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‘finished, and the correct internal diameter carried right 
through to the back, the gauge shown in Fig. § would be 
used for gauging the cone at the other end. The sliding 
portion, A, is brought to a mark on the bar for each 
.size of commutator, so that all of one size may fit a 


Гіс. 5. 


-gtandard mounting. Another method which may be 
adopted for cutting the cone for the second end 
is as follows: The template shown in Fig. 6 will not 
“be required in this method ; instead, that shown in Fig. 4 
"will be used, but with a “shank” on it which will be long 


а 


enough to unter for the fall length of the parallel part of 
the bore until it comes against the pad” shown in Fig. 6. 
As soon as the first end is finished as described above, the 
workman takes the commutator out of the machine just as 
it stands, reverses it, and places it upon a pad" which is 
attached to the face-plate of his lathe. That which was 
the back end is now to the front, and is bored in exactly 


KC ш 
Temporary 
external 


clamp. 
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Ета. 6. 


the same manner as the first end was. Fig. 6 shows this 
arrangement on the face-plate of a lathe, and the use of the 
prolonged “shank” of the template will be understood 
from the illustration, where it is shown in dotted lines, 
This second method is the most expeditious, and also tends 
to the most accurate work. It is given the second place 
only because the other is more commonly met with. Also, 
when adopting this method, that portion worked on the 
pad may be done in a second machine—which may be 
always ready to receive it—thus saving the time required 
for taking the pad on and off. 

Turning the Outside. —When the interior is finished, the 
commutator, while still held together by the temporary 
external clamp, is mounted on its permanent cones. Fig. 7 


— 
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shows this clearly; the mounting may be made of any 
suitable metal. When securely fastened on this mounting 
the external clamp is taken off, and the outside “cleaned 
up true between the centres of a lathe. This last opera- 
tion may be, and often is, deferred until the commutator 
is mounted on the shaft, and all its armature connections 
made and soldered to it. The foregoing is a description of 
the methods in use in the Westinghouse and Brown-Boveri 
shops. It must be understood, of course, that at every 
stage careful tests for insulation must be made, as if this 
is not done it may sometimes be found that when com- 
pleted a bad short-circuit has developed, in which case all 
the labour expended has been lost. 

No special tools or machines are required except the 
gauges mentioned. All the work can be done on an 
1 lathe such as is found in any machine shop.— 


THE ELECTRICAL ENGINEER, APRIL 26, 1901. 


608 


Answer to No. 366 (awarded 53. ).— Most small com- 
mutators are built up and completed ready to slip on to 
the armature shaft. | 

To start with the copper segments. These are first cut 
to the over-all length from eopper strip of sufficient width, 
and thickness rather more than the greatest thickness of 
the finished segment. "They are now taken to а punching 
machine, and by means of special dies stamped to the shape 
shown at A. As this operation very often bends them, 
they are next hammered flat by hand, special men being 
kept for this purpose. The segments are then clamped in 
a milling machine vice, which, if of the universal type, is 
set so as to give the required taper. If the vice is an 
ordinary one, the segment rests on a steel strip (previously 
planed) taper. То cut the slot at the end, C, for holding 
the connecting lugs, the segment is gripped on the sides 
and a circular saw put in the milling machine. The lugs 
are riveted and soldered in the slot. The segments, 
separated by sheet mica, are built up round a mandrel, 
being held together by pieces of strong wire, which 


are screwed at the end and pulled up tightly by 
nate. "The coned ends of the segments are lightly 
skimmed up in a lathe. This part is now ready. At 


D is shown a cast-iron sleeve. 
at the ends to save time in boring out. 
that опе lug is larger than the rest; this one has the key- 
way cut in it. When a large quantity of the same size 
is made the machinin gis done in a hexagon turret lathe, 
to save frequently c 

the thick lines are shown in the sectioned half of view D, 
thin strips of mica are stuck on with shellac varnish. This 
part of the work is usually done by boys. The end cap, 
shown at F, is made of cast iron, and also is insulated 
with mica where the thick line is seen. After the com- 
pleted segments have been slipped on the sleeve, D, the 
cap, F, is tightly screwed on with counter-sunk screws. 
The whole commutator is now heated, as this softens the 
shellac and allows the cap, F, to be screwed up tighter. 
It is then turned up in a lathe, and before being tested for 
insulation it is spun at a rate several times greater than 
that at which it will eventually run. This is necessary, as 
the centrifugal force due to the segments sometimes bursts 
the cap, F. For testing the small-voltage commutators 
600 volts are generally used. The commutator is finally 
ground up after being put on the armature shaft and con- 
nected up to the armature.—F’, Н. PALMER. 


Answer to No. 366 (awarded 6s.).—The most important 
pan in the manufacture of commutators in large quantities 

that all the parts should be made to template, then when 
the number of segments, the depth, and the outside 
diameter are decided, copper strip of the required shape 
and size can be obtained from the drawers. These require 
cutting to the proper length by means of a circular saw, 
leaving sufficient room to allow of truing-up in the lathe 
when put together. A good method is to fit the eircular 
saw firmly on a brass chuck in the lathe, and also to make 
a small saw bench to fit in the whole of the T-rest with an 
adjustable bracket to form а gauge. The next step is to 
cut a slot in the end of each segment thus cut off to receive 
the lug which has to be brazed in. This slot can be easily 
eut in on a milling machine, but if such is not to hand a 
cutter may be mounted on a brass chuck in a similar 


Small lugs, E, are cast 
It will be noticed 


ging the turning tools. Where 


manner, and an ordinary slide rest can be used to 
hold the copper bars. 
cut from the copper tape to the required length, and 
cleaned at one end ready for fitting into the slots made 
in the end of the segments. No oil should be used in these 
operations, but soap and water, so as to facilitate the 


In the meantime, the lugs should be 


brazing, after which the ends must be filed and the bars 
straightened, when they will be ready for putting together 
with the mica insulators, which should be cut to template, 
and should be as near to the finished size as possible so as 
not to be cut to waste, and also take the edge of the turning 
tools. The number of segments which form a commutator 
should now be put into an easy-fitting ring, in which are 
fitted set screws equal innumbertothe commutator segments, 
The insulation must be fitted in between the copper bars 
whilst in the ring, when by means of the set screws the 
segments can be screwed home and held firmly in their 
place, and in this way passed on to the lathes for the turning 
and shaping of the ends, which must be done to template, 
so that the insulating rings can be made in large 
quantities, also to template. Now, if the mica insulation 
is made to the proper size so as not to project in 
the inside, the whole commutator can be forced on to a 
mandrel and the ends shaped in this position, after which 
they can be fitted on to the brass sleeves with insulating rings 
complete and turned true and atraight on their diameter. 
With the exception of the ring with the set screws no 
special tools will be necessary beyond what will be found ' 
in almost any brass-finishing workshop.—K. 


LEGAL INTELLIGENCE. 


BAKER STREET AND WATERLOO RAILWAY. 


In the King's Bench Division of the High Court on Monday last 
Mr. Justice Bingham gave judgment in the case of May э, the 
London and Globe Finance Corporation. The plaintiff, Mr. Frank 
Boyd May, а stockbroker, claimed to recover from the London and 
Globe Finance Corporation £20,600, balanoe of commission under 
а commission note dated Dec. 2, 1896, which he alleged to be due 
to him for introducing to the defendant corporation the Waterloo 
and Baker-streob Railway scheme and its extensions. As the 
result of a previous action, the plaintiff had been paid £35,000 
odd, but he alleged that since that payment the capital of the 
railway company had been increased by or through the defendant 
company by £1,330,000, £997,500 being in shares and £332,550 in 
debentures, the reason for the increase being that ers had been 
obtained for the extension of the line to Paddington and the 
Elephant and Castle. It was on that sum that the plaintiff now 
claimed commission. The defendants’ case was that they had 
fully satisfied and discharged the plaintiff's claim by the payment 
of the £35,000, and they denied that the increased capital was 
subscribed by or through them. But even it were, they contended 
ib was outside the commission note, as it was for additional 
railways and works not inoluded in the original scheme, 

Sir R. Reid, K.C., Mr. Rufus Isaacs, K.C., and Mr. Atkin 
appeared for the plaintiff; while the defendant corporation was 
represented by Sir E. Clarke, K.C., Mr. Joseph Walton, K.C., 
and Mr. Bremner. 

His Lordship, in the course of his judgment, said a great deal 
of very conflicting evidence had been called to show what was 
said and done in 1896, when the commission note was given, and 
what was said in an interview in January, 1897. He did not 
preven’ to say what the truth of those conflicting statements might 

ave been; he thought it probable the desirability of obtaining 
powers of extension was discussed, and it might be even true, as 
the plaintiff all » that he produced on those occasions a plan 
on which he had marked in dotted lines the extensions, bub he 
was quite convinced nothing was said or done which could in any 
way indicate an intention either to claim or pay for the introduc- 
tion of capital of the then unauthorised line. The scheme men- 
tioned in the commission nobe consisted of the then authorised 
line and nothing else, and in his opinion neither the plaintiff nor 
angone else connected with the matter imagined otherwise. In his 
opinion the present claim was without any foundation, and must 
be dismissed with costs. Judgment accordingly. 


WESTMINSTER ELECTRIC SUPPLY CORPORATION. 


. At the Westminster Police Court on Friday last, Mr, Sheil had 
before him 80 summonses against the Westminster Electric Supply 
Corporation, Limited, taken out by Messers. John R. Cleave and 
Co., owners and occupiers of the Hotel Windsor, Victoria-street, 
S.W., for wilfully aking default in complying with the regula- 
tions of the Board of Trade as to the supply of electrical energy. 
It ap that under the lighting order of 1889, Messrs. Cleave 
and Co., as customers of the defendant corporation, were entitled 
to an electrical supply ab a constent pressure of 100 volte, with 
no variation exceeding 4 per cent. either way. This provision in 
the order was, however, qualified by a further regulation relied 
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upon by defendants, ''that no penalties shall be inflicted if 
default is occasioned by inevitable accident, or is of so 
unimportant a character as not materially бо affect the 
value of the supply.” Under this last clause, the istrate 
dismissed several summonses, though Messrs. Cleave had given 
evidence that their current so fluctuated beyond the limits of 
allowance tbat their lamps were either blackened or burnt out by 
over voltage, or in tbe other extreme giving but half their proper 
illamination. Mr. Avory, who appeared for the prosecution, then 
said he would select a summons for a day in last October when the 
voltage was over 110 for 40 minutee, and no less than 17 lamps аб 
the hotel were broken and several fuses burnt. Evidence was 
given bearing out this statement. Mr. Sheil asked questions as 
to the duration of the current variation, remarking that he should 
not hold ehort changes of, say. five or six minutes as offences to be 
penalised. As to this particular case, Mr. Wallis, for the defence, 
relied on the worde inevitable accident." Mr. Sheil eventually 
dismissed this summons also, and suggested the adjournment of 
the remainder, numbering about 70. This was agreed bo. 


KILLARNEY ELECTRIC LIGHTING COMPANY. 


The case of Callender’s Cable and Construction Company, 
Limited, v` Killarney Electric Lighting Company came before the 
Master of the Rolls in the Chancery Division, Dublin, on Tuesda 
on the application of the defendants for an order that Mr. Thos. C. 
Goodman, sub-eheriff of co, Kerry, who was appointed receiver on 
plaintiffs, should be authorised to collect all sums due to the 
defendant company, and to pay the wages and other necessary 
outgoings of the company under the direction of the directors. 
The defendants. ib was stated, wanted to do what they could to 
preserve the property. 

The Master of the Rolls granted the order asked for, autho- 


. risipg Mr. Goodman to make the necessary paymente after 


A 


conference with the directors. 


BRITISH ELECTROZONE CORPORATION. 


On the 24th inst, Mr. Talbot appeared before Mr. Justice 
Wright in the High Courts in support of the petition of Messrs, 
Ede and Allom tor the compulsory winding up of the British 
Eleotrozone Corporation, Limited. He said there was already a 
voluntaty winding up, but he submibted that the creditors would 
be prejadiced by its continuance, as tbe liquidator had not taken 
efficient steps to geb in the assete, which included about £25,000 
due on shares issued without any consideration. 

His Lordship granted an adjournment for a fortnight, but sald 
thao unless farther considerations were then suggested to him as 
against a winding up, he should make the order. 
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COMPANIES’ MEETINGS AND REPORTS. 


EASTERN EXTENSION TELEGRAPH. 


Ab the general meeting of the shareholders held ай Winchester 
House, Old Broad-street, on Wednesday, the Marquis of Tweed ; 
dale stated that the Company, in conjunction with the Great 
Northern Company, had n enabled to carry out further 
important work in the North of China during the past six months 
by constructing land lines between Taku, тепп, апа РеКїп. 
The“ standard revenue ” fixed by the Cape-Australian cable agree- 
menb for regulating the Australasian tariffs was maintained during 
the b year, and consequently the tariff was further reduced 
on Jan. 1 last for telegrams exchanged with South Australia, 
Western Australia, and Tasmania to 3s, 6d. a word. Since the 
close of the year the Government of New South Wales hed 
accepted the Cape. Australian agreement, and the reduced rate 
of 36. 6d. was therefore applied to telegrams exchanged with 
that State as from Feb. 1 last. The communication between 
the Cape and Australia, which the new cable would establish. 
was expected to be completed and open for traffic before the 
end of the present year. A contract had been entered into 
by the Governments interested with the Telegraph Construc- 
tion and Maintenance Company for the manufacture and laying 
of the all-British Pacific cable at a cost of nearly £1 800,000, to 
which had to be added about £200,000 for erecting stations, etc. 
The cable was nob expected to be completed before the end of 
next year. When it wae opened, however, it was not likely that, 
consisting ae ib would of a single line of cables, with one unbroken 
stretch of 3,600 nautical miles, іб could effectually соро with 
the Company's vast network of triplicate and quadruplicate 
cables. He then formally moved the adoption of the report and 
accounts. 

Mr. J. Denisen Pender seconded the motion, 


which was 
unanimously adopted. 


LONDON ELECTRIC SUPPLY. 


The ordinary meeting of the shareholders was held ab the Weat- 
minster Palace Hotel on Tuesday. 

Lerd Wantage, V.C., who presided, said that when he addressed 
them last year they might recollect that owing to the default of 


the contractors in deliv the additional plant required for the 
фе. Керр plant was subjected to such а 
inefficient and afterwards 


winter of 1899-1900 


the 
covere overstrain that ib first became 


broke down. Acting on the consulting engineer's report on the 
condition of the plant and machinery the station was after - 
wards shut down for & complete overhaul and to enable the 
new plant, so long overdue, to be erected. The station 
was shut down eariy in April last year, and талы was 
not recommenoed until October. During that period they 
reoeived the whole of their supply from three companies whose 
mains adjoined this Company's area. They were grateful for this 
assistance, as it enabled them to retain their customers, but the 
price charged for the energy so purchased left them no margin of 
pons Although it was very disappointing that the directors had 
ad to pass the кее dividend for the year, yet the effecb of 
shutting down the station had been very beneficial. Nearly the 
whole of the additions and improvements made had been in con- 
nection with the steam system, from which cause the troubles 
which were experienced in the winter of 1899-1900 arose, The only 
new work mentioned by him lasd year which was not yet completed 
was the new well, from which they ran to obtain the whole 
of their feed water, which ab present cosd the Company nearly £2,000 
r annum. They recommenced Fanning for m of the supply in 
otober, and for the whole of the supp ў in December, and up to 
the preeont time they had had no trouble of any kind from the 
plant and machinery. In addition to this the cost unit, both 
generated and sold, had been diminished by one as compared 
with the corresponding quarter of 1900, and to an appreciable 
extent when compared with the corresponding quarter of 1899. 
If the resulte of the first quarter of the үе year were керб 
up—and he saw no reason why they should nob be—he anticipated 
ав the result of this year's working thab the payment of preference 
dividend would be resumed. 
Sir William E. Preece seconded the motion, which was ulti- 
mately carried unanimously. 


ORIENTAL TELEPHONE. 


The report of the directors for the year ended Dec. 31, 1900, 
states that the revenue account shows a balance to credit of 
£13,456. 4s. 5d. transferred to profit and loss, including £1,507. 
16s. 10d. brought forward from 1899, and after deduction of 
£4,287. 12s. paid as interim dividend on Nov. 1, there remains 
£10 676. 95. 3d. for disposal, The directors recommend dealing 
with this sum as follows: to pay a final dividend of 34 per cent., 
free of income tax, making, with the interim dividend of 24 per 
cent. already paid, 6 per cent. for the year ; to transfer to reserve 
£2,000, and to carry forward £2,673. 16s. 6d. The electric lighting 
branch of the Company's business shows an inoreased surplus over 
that obteined in 1899, and the current year has opened with a fair 
amount of business on hand. The dividends declared by the Indian 
subsidiary companies have, as usual, been included in the revenue 
5 sat the erred gy been duly hig Bon Me 
companies have again pai per cent, for the year, an ve 
carried forward substantial sums for future contingencies. The 
Telephone Company of Egypt. Limited, has declared a dividend 
of 74 per cent. on its preferred shares, against 6 per cent. in 
former years, and has also transferred a considerable sum to 
reserve for farther developing the business. The China and Ja 
Telephone Company has paid its debenture interesb and ea 
fair progress, but the accounts for the past year have not yeb 
been presented to the shareholders, А small exchange has been 
opened at Johore during the year, which is in direct communica- 
tion with the Company’s system in Singapore. The company has 
also been granted a license by the Government of India to open 
an exchange at Mandalay. The directors to retire аб the present 
meeting are Sir Auckland Colvin and Mr. Н. Johnstone Grewing, 
who, being eligible, offer themselves for re election. The auditors, 
Mesers. Deloitte, Dever, Griffiths, and Co., also retire, ani offer 
themselves for re-election. 


BUENOS AYRES AND BELGRANO ELECTRIC TRAMWAYS, 


The third annual general meeting of the proprietors was held 
on Friday last ab River Plate House, Finsbury-circus. 

Mr. J. B. Concanon presided, and, in moving the adoption of 
the report, said that on Sept. 10 last electric traction over the 
whole of the lines was inaugurated, and the net results for the 
three months ended Dec. 31 last showed receipts aggregating 
£38,320 and expenses equal to about 55 per cent. of that amount. 
This would give some idea of what the resulte of electric traction 
might be. The receipts for the first three months of this year 
came to £35,980, as compared with £29,030 for the oorre- 
sponding quarter of the previous year, bat they could not expect 
this ratio of increase бо continue throughout the whole of 1901. 
On the whole, he thought that the shareholders would agree with 
the directors in considering the result obtained as satisfactory. He 
believed that they migh* confidently anticipate, in respect of this 
year, being able to pay the dividend on the A and B preference 
shares, and to wipe off a certain portion of the arrears on the 
latter, now amounting to about £20,000, or 144 per cent. While 
поб wishing to be too sanguine, he expressed the hope that in 
three years the whole of the arrears on the B preference shares 
would be liquidated, and that there would then be a nice surplus 
available for the ordinary shareholders. The contemplated work 
in connection with the outer loop to Belgrano and the repayment 
of tem loans would necessitate the issue of about £50,000 of 
the second debenture stock authurised а year or two ago. 

Mr. Н. Brown, who seconded the motion, regarded the prospects 
of the Company as very satisfactory. 

The report was adopted, and a vote of thanks to the chairman 
concluded the коме. 
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CONTRACTS FOR ELECTRICAL SUPPLIES. 


— — 


CONTRACTS ОРЕН. 


Dundee, — The Town Council invite tenders for the supply of 
per bonds. Tenders by May 1. Details in our advertisement 
columns. | 
Edinburgh.—The Corporstion invite tenders for the twelve 
months’ supply of electricity meters. Tenders by May 6. Details 
in our advertisement columns. 

Stirling.—The Town Council invite tenders for extensions to 
steam, drain, feed pipes, and feed heater. Tenders by May 1. 

in our advertisement columns. 

Metherwell.—The Electric Light Committee invite tenders for 
cast-iron lamp columns, arc lamps, switches, fittings, etc. Tenders 
by May 18. teils in our advertisement columns. 

Swansea. —The Corporation invite tenders for the supply and 
erection of two-phase motor-alternators and switch gear. Tenders 
by May 15. Details in our advertisement columns, 

Swansea.—The Corporation invite tenders for electric wiring 
and fitting of the courte and offices at the Guildhall. Specification, 
etc., can be obtained at the Guildhall. Tenders by May 3. 

Bristol —The Electrical Committee invite tenders for steam 
and other piping, low-tension switchboard, 210-kw. continuous- 
current dynamo. Tenders by May 9. Details in advertisement 
columns, 

Leadon, E.C.—The Directors of the Great Eastern Railway 
Company invite tenders for the annual supply of stores and 
materials. Tenders by May 14. Details in our advertisement 


columns. 

Wells.—The City Council are desirous of absolutely disposing 
of their electric lighting order, 1896, and invite offers for the 
purchase of the same. Offers by May 1. Details in our advertise- 


ment columns. 


Partiek.—The Corporation invite tenders for the construction, 
supply, and erection of main switchboard and instruments and 
battery of accumulators and aoceesories. Tenders by April 29. 
Deteils in our advertisement columns. 

Dublin.—The Lighting Committee invite tenders for the supply 
and erection of main switchboards, sub-station switchboards, 
transformers, arc lamps, and arc lamp pillare. Tenders by Jane 3. 
Details in our advertisement columns, 


Cardiff.—The Corporation invite tenders for poles, bases, refuge 
pillars, otc., brackets, feeder and section pillars, etc., trolley and 
other wire. and insulators and line suspensions. Tenders by 
April 30. Details in our advertisement columns. 


Achton-under-Lyne.—Tho Electricity Committee invite tenders 
for two continuous-current generating unite, each of 250 h.p. to 
300 h.p., with double-acting enclosed engines. Tenders by 
April 29. Details in our advertisement columns. i 

Aliea.—The Electrio Lighting Committee invite tenders for 
insulated cables, joint-boxes, etc., рав arc lampe, lamp A scar pbs 
ебс.. and sub-stetion equipment and sundry connections. Tenders 
by April 30. Details in our advertisement columns. 

Dundee. —The Gas Commissioners invite tenders for the supply 
and erection ab tbe electrical power station, Dudhope-creecent- 
road, of one 700-h. p. triple-expaneion steam engine and dynamo. 
Tenders by May 11. Details in our advertisement columns. 

Kirkoaldy.—The Corporation invite tenders for the supply, 
delivery, and erection of manent-way construction over three 
miles of tramways. Specification, etc., can be obtained from Mr. 
W m. L. Macindoe, town clerk, Kirkcaldy. Tenders by May 13. 

Nottingham.—The City Council invite tenders for the construc. 
tion and erection of a new tramway depót near the Trent Bridge. 
Drawings, etc., may be seen by applying to Mr. Arthar Brown, 
mice E., city engineer, Guildhall, Nottingham. Tenders by 

y 6. 


Fulham.—The Council invite tenders for the supply of materials 
and goods required in connection with their electric light and dust 
destructor station at Townmead road, Fulham, for the period 
ending March 31, 1902. Tenders by May 15. Details in our 
advertisement columna. 

Tarkey.—The following works will shortly be takén in hand: 
(1) renewal of submarine cables between Galata and Stamboul ; 
(2) new telegraph line between Bassora end Nedsch (in the interior 
of Arabia) ; (3) new telegraph line from Lohya to Lith (along the 
coast of the Red Sea, about 650 miles). 

Madrid.—Tenders are invited by the Spanish Post Office for a 
concession for the establishment and working of a telephone 
system at Denia. Particulars may be examined on personal 
application at the Commercial Department of the Foreign Office 
any day between the boars of 11 a.m. and 5 p.m. "Tenders by 
May 10. 

Madrid. —Tenders are invited by the Spanish Government for а 
concession for working a system of electric tramways at Barcelona, 
the concossion already granted having been annalled. Particulars 
may be examined on personal application ab the Commercial 
Depertment of the Foreign Office any day between 11 a.m. and 
5 p.m. Tenders by June 3. 

Madrid.—Tenders are invited by the азораи of Lopera 
(Jaen) for the concession of tbe exclusive right of lighting the 
town by electricity for 10 years. Particulars may be examined 
on personal application ab the Commercial Department of the 
Foreign Office any day between 11 a.m. and 5 p.m., or ab the 
Office of this journal, Tenders by April 28. 


Peplar.—The Guardians invite tenders for the provision and 
carrying out of the necessary steam, exhaust, hob and cold water 
piping, valves, water-meters, etc., аб their new works adjoining 
the union buildings in High-street, Poplar. Tenders by May 1. 
Deteils in our advertisement columns. | 

LiverpoolL—The Directors of the South Lancashire Electric 
Traction and Power Company, Limited, invite tenders for the 
supply of 6,250 tons of steel girder tramway rails and 190 tons of 
steel fishplates, and pointe, crossings. and filling pieces. Speci- 
fioation, etc., may be obtained from Messrs. Kincaid, Waller, and 
Manville. 29, Great George-street, Westminster, S.W. Tenders 
by May 13. | 

Middlesbrough.—The Electric Lighting Committee invite 
tenders for boiler-house plant—one 30ft. by 8ft. біп. Lancashire 
boiler and accessories ; engine-house plant—one 300-kw. high- 
speed steam dynamo and accessories, together with steam, 
exhaust, and feed pipes, etc.; condensing apparatus—ejector 
condenser, with circulating pumps. Tenders by April 30. Details 
in our advertisement columns. 

Battersea.—The Borough Council invite tenders for the carry- 
ing out of work in connection with the supply of water for 
condensing purpoees to their central electric generating station, 
Lombard-road, adjacent to the River Thames, as follows: electric 
pumps, pipework, etc., for condensing water; river work, pipes, 
and pite for condensing water supply. Specifications, etc., may 
be obtained on application to the Town Clerk, Municipal Buildings, 
Lavender-hill, 8.W. Tenders by April 30. 

Portamouth.—The Corporation invite tenders for supplying and 
laying a a conduits and cables, оор wire, iron and steel 
stay wire, insulated wires, lightning and ieh tenilon guards, arm 
bolts, nuts, and washers, miscellaneous ironwork, insulators, 
switchboards, batteries, telephone instruments, fixing subscribers’ 
instruments, creosoted poles, oak arma, erecting poles, arms, stays, 
insulators, wires, etc., and silicium bronze wire. Tenders by 
April 30. Details in our advertisement columns. 

Manchester.—The Electricity Committee invite tenders for the 
supply, delivery, and erection at their Stuart-street generating 
station of (Specification No. 1) water-tube boilers; (No 2) plant 
of 15,000 i. b. p. in generating and sub stations; Sections А, B, 
and C) steam-epgines, with condensing and auxiliary planb; (D) 
three-phase generators; (E) motor-transformers. Specifications, 
etc., may be obtained on application to Мг. F, E. Hughes, secre- 
con ага Department, Town Hall, Manchester. Tenders 
by May 7. 


Plymouth.—The Plymouth, Stonehouse, and Devonport Tram- 
ways Company invite tenders for the reconstruction of the existing 
tramway lines in Plymouth, Stonehouse, and Devonport, and the 
reduction of the gauge from 46. 84in. to 3ft. 6in., and the bonding 
of the rails for electric traction. The raile, points, crossings, tie- 
bars, fishplates, fishbolts, copper bonds, and any granite sette thab 
may be required will be supplied by the tramways company. 
Particulars can be obtained on application to Mr. John Glen, C.E., 
engineer, 11, Queen Vicboria-street, London, Е.С. | 

Ludlow.—The Corporation invite tenders for the supply and 
erection of one water tube boiler to be erected and fitted for con- 
nection with a refuse destructor, with electric motor, injector, eto. ; 
one ditto, ditto, for a coal-fired boiler, and furnace connected 
therewith; two quick. revolution compound two-crank self. 
lubricating engines, coupled direct to compound-wound dynamos, 
equal to an outpub of 35 kw. each, with motor-traneformers and 
accessories ; steam, exhaust, and feed pipes ; overhead travelling 
crane (six tons); switchboard and instruments; accumulators; · 
electricity supply mains; and public are lighting and glow lampe, 
the latter on existing pillars, Tenders by May 20. Details in 
our advertisement columns, 

Tonbridge (Kent). —The Urban District Council invite tenders 
for the supply and erection of (Section A) boiler-house plant— 
two Lancashire boilers and accessories, steam pump, injector, and 
economiser ; (B) engine-house plant —two 50 kw. steam dynamos, 
mobor-bransformer, and accessories; (C) condensing apparatus 
and pipework ; (D) overhead travelling crane; (E) switchboard 
and instruments; (F) accumulators; (G) electricity supply mains; 
(H) public arc lighting; (I) house meters; (K) public incan- 
descent lighting, for the municipal electricity works. The whole 
bound up in one specification, Specifications, etc.. may be 
obteincd by manufacturers at the offices of Mr. Robert Hammond, 
64, Victoria-street, Westminster, S. W. Tenders by May 30. 

Battersea.—The Borough Council are prepared to consider . 
schemes for the wiring of consumers premises for electric lighting, 
free of all initial cost to the Council or the consumer. The wiring 
rules and the general conditions under which tbe work would have 
to be carried out сап be obtained on application to Mr. W. Marcus | 
Wilkins, town clerk, Lavender-hill, S. W., upon the deposit of 
£1. le., to be returned on the receipt of a bona fide tender. The 
conditions admit of payment to the contractors for the work 
carried out by them in one or more of the following ways: (a) hy 
one cash payment by the consumer; (b) by the easy payment 

stem ; (c) by а fixed rental per annum ; (d) by а small extra 
charge per unit supplied to the consumer, to be collected by the 
Council and paid by them to the contractors. Tenders by May 14. 


RESULTS OF TENDEBS. 
Stirling.—The Town Council have accepted the tender of 
Me Arnott and Co., Coatbridge, at £1,280, for supply of two 
ers. 
Аут. — The contract for balancers and boosters for the Counoil's 
3 station has been placed with D, Bruoe Peebles and Co, 
ab £625, - " 


~i 
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Luten.—The Town Council have accepted the following tenders 
for wiring: Taylor and Co., Rose.grove, Ardwick, Manchester, 
town hall, £55. Os. 6d. and £35. 28. 6d.; D. Firth and Sons, 14, 
ee Manchester, free library £27. 11s., corn exchange 

. 108, ? 


Buxton.—The Urban District Council bave accepted the follow- 
ing tenders: Electric Construction Company, Limited, 250-kw. 
dynamo coupled to a Belliss T. C. T. `4 engine, £2,825 ; Sunderland 
Forge and Engineering Company, Limited, two 43-kw. dynamos 
coupled to a Belliss E.C. 6 engine, £1,269. 


Hackney.—The Lighting Committee recommend the Council to 
enter into an agreement with the National Electric Wiring Com- 
pany, Limited, Connaught Mansions, 34, Victoria street, West- 
minster, S.W., for the free wiring and fitting of consumers’ 

remises, аб a rate of 2s. per lamp per annum installed (for any 

mp up to 50 o. p.); agreement to be terminable by six months’ 
notice on either side. 

Tonbridge.— With regard to municipal telephones, tenders have 
been received for the local house services as follows: S. E. 
Haward and Co., £14. 10e.; National Telephone Company, £12. 10e. ; 
Corporation of Tunbridge Wells, £11. 58. 6d., as com with 
the present sum of £15. 7s. paid to Mr. E. Powell. The tenders 
received for the main line service, for which a sum of £27. 7s. ie 
now paid, are as follows: Municipai main line service, the 
Corporation aleo supplying the local service, £21. 14s.; Municipal 
main line, with | service 8 by the National Telephone 
Company, 222. 88. 6d.; National Telephone Company's system, with 
local service supplied by municipal authorities. £24. 58.; municipal 
main line, with local servicesupplied by Haward and Co., £24. 8s. 6d. ; 
National Telephone Company's main line, with local service com- 
bined, £25; municipal system, with Mr. E. Powell's present system, 
£25. 58. 6d.; National Telephone Company's main line system, 
with local service supplied by Haward and Co., £27; present 
system, being National керо Company's main line connection 
and local service, supplied by Mr. E. Powell, £27. 17s.; present 
system, with the addition of the Tunbridge Wells municipal main 

ne service, £37. 15s. 6d. 


BUSINESS NOTES. 


TRACTION. 


Cork.—The extended electric tramway to Blackrock is now open 
to the public. 

Brighton.—-The amended plans of the proposed tramway offices 
will entail an expenditure of £10,928. 

Pontypridd.—News has been received that the District Council 
tramways scheme has been sanctioned. 

Leeds.—The Meanwood and Elland.road sections of the city 
tramways are now run by electric traction. 

Hall.—The salary of Mr. McCombe, the manager of the tram- 
ways, is to be increased by £50 per annum. 

Steyning.—The West Rural District Council have passed a 
resolution in favour of acquiring ab a reasonable rate the rights of 
the tramways within their district. 

Blackpool.—The Blackpool Corporation are hurrying forward 
with the completion of the new tramway round Marton, and 
May 20 is the date named for the cars to run. 

Maslingden.—No further steps have yet been taken with 
reference to the acquirement of the tramways. A jon arrange- 
ment with the corporations of Accrington and Kawtenstall is 
talked of, however. 

Mereferd.—The County Council have adopted resolutions in 
favour of the registration of motorcars and of limiting the speed 
to 12 miles an hour. A memorial of protest from the Automobile 
Club was referred to the Roads Committee. 

Birkenhead.—In a letter to the Birkenhead Advertiser Mr. G. C. 
Bell urges the neoessity for an extension of the electrical tram 
service within the borough, with the object of making Charing 
Cross one of the chief centres of the system, 

Glasgow.—The generating station ab Pinkston was opened on 
Wednesday, the conversion of the tramway system from horse 
haulage to electric traction being almost completed. Electric 
cars are now running on some of the principal routes. 

Belgium.—The Belgian Government has appointed a com- 
mission of expert engineers to proceed to this country to invesbi- 
gabe the uses of electricity as a motive power for railways. The 
commission will make a stay of some three weeks in England. 

Whitwerth.—Ab the last meeting of the District Council a 
lobber was read from the Whitworth Ratepayers’ Association pro- 
testing againsb the proposal of the Council to take up the existing 
tramlines. A meeting is to be convened to consider the matter. 

Neweastle.—The proposal that the Corporation trams when 
ready should be run from Scotewood-road up Benwell-bank to 
Fenham is again the subject of discussion, the idea being that 
such a route would form an important section of s circular service. 

Edinburgh —The Town Council have decided that а notice be 
served upon the National Electric Traction Company requiring 
them to transfer to the Corporation the powers granted by the 

Portobello and Musselburgh order for the construction of the 
tramways. 

Private Bills.—In the House of Lords on Tuesday the West and 
South London Junction Railway and the City and North-Eest 


Suburban Electric Railway Bills were read a second time. In the 
Commons on Monday the Bury Corporation Tramways Bill was 
read a third time. 

Wembley. —The District Council have consented to the applica- 
tion of the Middlesex County Council for permission to extend 
their light railway within the Council's district, along the Harrow- 
road, as far as their generating station, upon the stone bridge 
and the roadway being widened. 


London Underground Railways.—On Tuesday a select com- 
mittee of five members of the House of Commons was nominated 
to join with the Committee of the Lords on London Underground 
Railways, as follows: Sir W. Arrol, Mr. Ashton, Mr. Cawley, Sir 
M, Foster, and Sir J. Dickson-Poynder. 

Merthyr Tydfil.—At a meeting of the Lighting Committee of 
the Urban District Council on Tuesday extracts from a report 
submitted by Messrs. Hancock and Dyke upon the system of 
energy adopted by the Mertbyr Electric Light and Traction Com- 
pany were ordered to be sent to the Board of Trade. 

East Molesey.— The District Council have received an amended 

lan of the proposed tramway route through the district from the 

ndon United Tramways Company. Ib is stated that single 

has now been substituted for double lines over certain portions of 
the route, thus giving 9ft. 6in. between rail and kerb. 

New Issue.—The Merthyr Electric Traction and Lighting 
Company, which has a share capital of £100,000, divided into 
10,000 5 per cent. cumulative preference shares of £5 each and 
10,000 ordinary shares of £5 each, announces an issue at par of 
6,000 5 per cent. cumulative preference shares of £5 each. 

Batley.—Major Druitt, Local Government Board inspector, bas 
heard the Corporation's application for sanction to borrow £52,451, 
the estimated cost of laying and equipping seven miles of electrical 
tramways in the borough. The Inspecter said he had no doubt 
electric trams would pay in Batley. There was no opposition. 

Bournemouth,—A deputation from the Corporation of Bourne- 
mouth, which is about to spend £250,000 in providing tramways 
within the borough and in the new districts to be added next 
November, has visited Sheffield with the special object of discover- 
ing and reporting on the most suitable road material. The 
deputation has also paid visits of inspection to London, Liverpool, 
Southport, and Manchester. 

Finchley.—A meeting of ratepayers has passed a resolution in 
favour of the Urban District Council applying to Parliament for 
additional provision to be inserted in the Finchley and Hendon 
Tramways Bill to enable the Council to themselves construct so 
much of the bramways as are situate in the urban district and to 
borrow the necessary money. 


London United Tramways Bill—This Bil came before the 
Examiner of Standing Orders on Friday last. Ib is understood 
thab the neb resulb is that out of about 45 milesof line as originally 
scheduled in the Bill the ny will prooeed with a little over 
33 miles, in regard to 30 miles of which they have already the 
consents of the local auvhorities. 

Shildon.—The scheme of the United Kingdom Tramway Com- 
pany for the laying down of some 20 miles of electric tramways, 
ab an estimated cosd of between £100,000 and £150,000, in the 
Shildon and Bishop Auckland district of Durham, is to be the 
subject of consideration ab a conference of the local authorities 
concerned within the next few days. 


Dublin.—The Greab Northern Railway Company's electric 
tramway from Sutton round the Hill of Howth is rapidly 
approsching completion, and it will probably be open for traffic 
towards the end of May. The portion of the system from Sutton 
to the summit of the Hill is already complete, and the Board of 
Trade inspection of thie section of the line is expected to take 
place during the next few weeks. 


Wolverhampton.—Every effort is being made to push forward 
the work of tramway extension in the borough, the Tramways 
Committee being exceedingly anxious to have the line in thorough 
working order in time for the opening of the arb and industrial 
exhibition next year. No decision, it is said, has yet been come to 
in regara to whether the overhead trolley or the conduit system 
will be adopted, but the matter ia occupying the attention of the 
committee. 

Dundee.— At the last meeting of the Works Committee it was 
stated that as the resulb of a conference between the convener of 
the Tramways Commibtee and the district manager of the Tele. 
phone Company, the latter would recommend the company to 
place underground all overhead open wires which crossed exiating 
or projected tramway routes. with the exception of a few open 
wires in the outskirts of the burgh, which he would recommend 
should be replaced by covered wires. 

Leamington.—A special meeting of the Town Council was held 
last week for the purpose of affixing the eeal of the Council to the 
agreement between them and the British Electric Traction Com- 
pany. The Board of Trade have struck out the overhead clause, 

ub the Mayor explained that they had only left the matter open 
to them for further consideration and there was no reason why 
they ehould nob adopt the overhead system just the same. The 
motion was then put, and carried unanlmously. 

Hastings —At the meeting of the Town Council on Friday the 
Tramways Consultative Committee made a long report on the 
Hastings tramways and Bexhill and St. Leonards light railway 
schemes, in which mention was made of various pointe, including 
an agreement into which the promoters were prepared to enter in 
order to meeb certain demands of the Council not provided for in 
the Tramways Bill. The Council's seal was affixed to the 
ment. The report was eventually adopted by 18 votes to 14. 


Personal.— The salary of Mr. Chas. Revill Bellamy, general 
manager of the Liverpool Corporation tramways, has been 
increased by £200 per annnm, while Mr. P. M’Callough, 
assistant manager, has been appointed to take ap the duties of 
electrical equipment engineer. with an increase of £50 per annum. 
The salary of Mr. C. W. Mallins, traffic superintendent, has also 
been augmented by £50 per annum. 

' Tube " Vibration, —No more witnesses are to be called before 
the Board of Trade Departmental Committee on Vibration in con- 
nection with the Central London Railway. In view of the investi- 
gations to be carried on before the Joint Committee of Parliament 
respecting the Bills promoted for the construction of other under- 
ground electric lines, the committee intend to proceed with the 
preparation of their report as quickly as possible, and a meeting 
will shortly be held, ab which such report will be put into form. 


Pentefract.—The granting by the Board of Trade of the West 


Riding Tramways Provisional Order, 1901, brings an important 


project within the range of practicability. A circular route will 
traversed, the tramways going through the districte of Ponte- 
fract, Castleford, Whitwood, Normanton, and Featherstone. 
There. are 20 different sections, representing a total length of 
124 miles, and the estimated cost is £130,000. An extension of 
seven or eight miles is contemplated next year. I6 now only 
remains for a confirmation Bill to pass through Parliament, 
Cliften.—The Harl of Jersey and Colonel Boughey have heard, 
on behalf of the Light Railway Commissioners, an application 
promoted by the Barton-on-Irwell District Council for an order 
do construob a light railway or electric tramway in the township 
of Cliften. The estimated cost of the scheme is £11 433, plus an 
expenditure of £6,466 for electrical and overhead equipment, and 
exclusive of rolling-stock and generating station. The principal 


object of the scheme, which was practically anopposed, is to 
secure a through service from Bolton, where electric traction is ab 


work, and Salford, where a similar system will shortly be completed, 
including running powers to Pendlebury. 

West and South London Railway Bill.—This Bill came before 
the Standing Orders Committee of the House of Commons on 
Tuesday. The Bill seeks to authorise the construction of an elec- 
trical underground railway, extending from a connection with the 
Great Western Railway ab Paddington to near Kennington Park. 
The promoters, whose measure had been reported for non compli- 
ance, were now pre to undertake to insert the usual clause 


for the protection of cellars under streets not referenced ; and, in 


addition, a clause protecting the sub-soil under such cellars or 
vaults. It was decided to dispense with the Standing Orders en 
the conditions agreed to by the promoters. 


Bath.—The City Council have sealed a supplemental agreement 
with the promoters of the electric tramway, covering points 
agreed to between the authority and the promoters, bub not 
embodied in the order which the Light Railway Commissioners 
are about бо issue, It appears that the Commissioners declined to 
ratify the agreement that the promoters should pay wayleave to 


the amount of £500 per annum, ordering, instead, that the pro- 
moters should make a capital payment to the authority of £5,000. 


the whole of which shall be spent in street improvements on the 


line of route. The authority and the promoters, however, agreed 
that the amount should be fixed by an actuary. 


Baltimore. —The British Consul ab Baltimore states in his last 


report that the Baltimore and Ohio Railway Company have lately 


envered into negotiations for the erection of a large electric 
for the traction of trains through the tunnel at 


storage batte 
Baltimore. The building in which the battery is to be placed 
will be 145ft. long and about 45fb. wide. 


and 20 positive plates, and when the battery is in operation 10 will 
have a capacity of 1 200 h. p. It is said thao when the third-rail 


system is in operation the company will have one of the most 


modern systems of electrical traction in the world. 


Huddersfleld.—At the last meng of the Town Council the 
с 


Tramways Committee reported а deficiency for the year ended 
March 31 of £13,600. 4s. 8d., including £3,500 for depreciation. 


They recommended thab no appropriation be made this year for 
. that £5,000 be taken from the depreciation fund; 

that the remainder of the deficiency— 45. 100. 48. 8d.—be 
carried bo an open account. The Town Council aleo adopted the 
recommendation of the committee that the Board of Trade be 
requested to sanction the borrowing of £60,000 for nob exceeding 
30 years. А fresh poll of the ratepayers ie to be taken on the 


question of the running of Sunday trams on the electrical sections 
f the system. 

Liverpool —The tramways traffic returns for the fortnight 
ending April 13 show that 3 761,555 passengers have been carried 
by the electric trams, as compared with 1 502,648 in the corre- 
sponding fortnight of last year. There were 286 electric cars 
running during the fortnight ending on the date named and seven 
horse vehicles, which had carried 30,684 passengers. Total 
receipts for the fortnight amounted бо £17.758. 148. 84d., only 
£159. 17s. 8d. of this being receipts from horse vehicles. The 
income for the corresponding period of last year was £14,744. 
ба. ld., nearly half of which was revenue from horse vehicles, 
Next wesk, it is hoped, the belt line running along Shield.road, 
which will relieve the Old Swan penny stage distance, will be 
opened to the public ; and а fortnight after tbat the Tunnel. road 
belt route will provide а similar additional facility for Smithdown- 
road and Wavertree-road routes. | 

Halifax.—The Tramways Committee ab bheir lasb meeting had 
before them reporte of the borough engineer (Mr. Lord) and of the 
electrical engineer (Mr. Street) with regard to the cost of working 
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the tramways. 


The tanks are to be of 
hard wood and will number 320. Each will contain 10 negative 


601 


In these reporte the committee are recommended . 
to set apart a sum over and above the amount hitherto allowed of 
£425 per fortnight for depreciation. Hitherto the committee 
have estimated that the cars, motors, and track had a life of 
20 years. The engineers advise that the rails and cars will require 
renewal every 10 years and the motora every seven years. The 
consideration of the matter was deferred to a future meeting of 
the committee. The extensions to Luddendenfoot, Shelf, and 
Queensbury are now completed, and the official inspection on 
behalf of the Board of Trade was announced to take place 
yesterday, and it was hoped the inspector would sanotion the 
running of the electric cars that day. 

Bolton-Darwen Scheme. —An enquiry, conducted on behalf of 
the Light Railway Commissioners by the Earl of Jersey and 
Colonel Boughey, has been held into the application of the са. 
sbire Light Railways Company for powers to construcb а line 
61 miles long in six different sections, and known as the Bolton, 
Turton, and Darwen electric tramway or light railway scheme. 
The general effect of the scheme is to connect the existing systems 
of Darwen and Bolton. An interesting point in connection with 
the overhead trolley system of electric traction was the request for 
the insertion of à new clause in the agreement with the National 
Telephone Company. In effect, ib was asked that owing to possible 
accidents from the contact of the telephone wires and the live 
trolley wire, a guarantee of indemnity for such accidente should 
be given to the promoting company by the National Telephone 
Company. This was strongly opposed. The Commissioners 
intimated their intention to advise the Board of Trade to grant 
the order asked for. 


LIGHTING AND GENERAL, 


Goole.—The electric lighting order has been granted by the 
Board of Trade. 

Boston.—The cost ef lighting the town by electricity is now 
estimated at £30,000. 

Llandilo —The Urban District Council have sealed a ican of 
£4,000 for electric lighting purposes. 

Tickhtil.—The Urban Council have passed a resolution in favour 
of the Yorkshire Electric Powers Bill. 

Newton Abbot.— We understand that a site has been approved 
for the proposed electric lighting station. 

Grimeby.—New electric light consumers are coming in rapidly, 
and 440 yards of cable are to be purchased. 

Hunslet.—The Rural District Council have decided to support 
the Yorkshire Electric Power Company’s Bill. 

Liverpool.—The salary of Mr. Artbur Bromley Holmes, city 
electrical engineer, has been raised by £200 per annum. 

Mirfield.—The whole of the Council has been appointed as the 
Gas, Highway, Sewerage, and Electric Lighting Committea. 

Wakefield —Consideration of the South Yorkshire Electrio 
Power Company's Bill has been referred to a sub-committee. 

Keighley.—Tbe Rural District Council have decided to petition 
in favour of the Yorkshire Electric Power Company's Bill, 

Seuthwell.—The Parish Council have signed petitions in favour 
o tpe Derbyshire and Nottinghamshire Electric Power Compeny's 


Haokney.— The General Purposes Committee recommend that 
the salary of the borough engineer be increased by £50 per 
annum, 

Hoyiake.—The electric lighting works to be carried out in the 
urban district of Hoylake and West Kirby are now estimated to 
cost £12,000. | 

Thornhill —The Yorkshire Electric Power and the South 
Yorkshire Electric Power Bills are being discussed by the District 
Council in commitbee. 

South American Cables.—The rates for to the 
Argentine Republic, Bolivia, Chili, Ecuador, Paraguay, Peru, and 
Uruguay have been reduced. 

Alloa.—The Electrical Committee have been empowered to ask 
Mr. Yuill, the manager, to act along with them in carrying 
out the electric light installation. 

Rotherham.—Mr. John Williams, Halifax, has been appointed 
assistant electrical engineer, and Mr. J. R. Lilliker, of Sheffield, 
mains foreman to the Corporation. 

Castleford. —The Urban District Council have appointed Coun- 
cillors Beevers, Masterman, and Cheesbrough as the Electric 
Lighting Committee, with Council's powers. 

Limerick.—The Shannon Bill is still being discussed by the 
Council, the main difficulty being the to be oharged for 
current, as to which the company still hold out. 

Wellingborough.—The order authorising the Urban District 
Council to supply electricity for the lighting of any street, public 
building, or place within their area, has passed the Examiners of 
the House of Commons. 

Stoke Newington.—The Board of Trade have informed the 
Council that they do not propose to proceed with the = nag 
of the North Metropolitan Electrical Power Distribution pany 
for the provisional order. 

Todmorden.—At a meeting of ratepayers on Monday resolations 
were passes granting the Town Council power to oppose the 
Yorkshire and South Yorkshire Companies’ proposal to introduce 
an Electricity Bill for Todmorden. 

Hull—The Works Committee have accepted the offer of the 
Electric Lighting Committee to erect 12 electrig aro lamps in the 
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new sbreeb from Whitefriargate Bridge to Prospect-street. The 
cost per lamp will be £22 per annum. ^ 

Driffield. —At а meeting held on Monday to consider the prac- 
ticability of establishing telephonic communication between 
Driffield and Hull, and there with a trunk system, the requisite 
10 guarantors of £10 each for seven years were obtained. 

Falham.—At the meeting on April 17 the Resident Eogineer 
reported that sinoe the last meeting 5 equivalept to 
288 8-c.p. lamps had been received, making the total applications 
received 181 in number, equivalent to 12,030 8 c.p. lampe. 

Cleveland and Durham County Electric Power Bill.— Con- 
sideration of this Bill was begun by a committee of the House of 
Commons, consisting of Sir Wm. Houldsworth (chairman), Mr. 
Crombie, Mr. Gerald Loder, and Mr. Russell, on Wednesday. 

Share Market.—During the week there was hardly anything 
dealt witb in electric shares beyond Charing Cross debentures. 
There were, however, some deals in Metropolitan, Britieh Electric 
Traction ordinary, Belgrano trams, and London Electric prefer- 
ence. 

London G@szette —A receiving order has been made out re J. 
Brown. 278, High- street, West Sunderland, on debtor's petition. — 
Ап adjudication order has been made out in the estate of С. J. 
re ding as G. J. Lloyd and Co.), 109, Cheaterfield-road, 


Aberdeen.— The electric light is to be introduced into the 
grammar school at а cost of £225, exclusive of cables, etc. The 
annual expenditure is calculated at £68. Ib is also proposed to 
supply electricity to the pew post-office buildings in Crown - street 
for light and power purposes. 

Balderton.—The Parish Council have signed a petition in 
favour of the Derbysbire and Notts Electric Power Company's 
Bill, under which the company propose to supply electricity for 
Notts and a part of Derbyshire, excepting the High Peak Division 
and that south of the River Trent. | 

St. James's and Pall Mall Electric Light Co.—The amount 
of жеш sold by the Сошрапу for the quarter ended Lady 
Day, 1901, ie returned at 1,778,840 units, estimated to produce 
£31,121, as against 1.599,768 unite, which produced £28 062, for 
the corresponding period of last year. 

River Tyne Commission. —The River Tyne Commissioners have 
acceded to an application from the Postmaster-General for per- 
mission to lay а submarine telegraph cable on or acroes the bed or 
foreshore of that portion of the Tyne known as The Narrows, the 
total distance to be traversed being 1,150ft. 


Bedford.— We understand that the Corporation intend to 
rooeed with the proposed telephone license. An expert has 

n engaged who will shortly report upon the scheme. The 
Urban Sanitary Authority have decided бо obtain one dozen 
five-ampere meters at the price of £3. 15s. each. 


Bromley.—The Beckenham Council have declined to agree to a 
ргорева! made by the Bromley Urban Council for taking steps to 
secure a municipal telephone service, on the ground that there 
would be no connection with the National Telephone service and 
that proposed to be instituted by the Post Office. 


Beverley.—At the last meeting of the Town Council the Town 
Clerk stated that since the Electric Light Committee sat he had 
received the Act forming the electric light order. Only one clause 
had been deleted, wbich the Looal Government Board considered 
was covered by the Electric Lighting Act of 1882. 


Brighton. —Tbe Corporation bave resolved to establish а muni- 
cipal telephone exchange, and to seek the sanction of the Local 
Government Board to borrow £45,000 for the carrying out of the 
undertaking. The system will embrace a service to Shoreham, 
Harstpierpoint, Rottingdean, and other outlying districts. . 


Clay Oross.—A deputation, composed of Prof. Lupton, Mr. 
Swanwick, of the firm of Davis, Saunders, etc., and Mr. Branham, 
architect, Clay Cross, waited upon the Urban District Council last 
week to obtain their support for the electric power scheme. The 
Council decided to hold a special meeting to consider the matter. 


West Bowling.—Some time ago a petition was presented to 
the posme authorities asking them to open a telegraph office in 
Bowling Old-lane for West Bowling. 'Tbe Postmaster-General, 
in his reply, says he has to regret that the circumstances of the 
case are nob such as to justify bim in opening a telegraph office 
at the place suggested. 

Mammersmith.—Since tbe last meeting of the Council eight 
additional consumers have been connected, representing a 
maximum of 945 8-c.p. lamps; these added to the number 
previously reported show a total of 855 consumers taking current 
from the mains. The tender of Messrs. Boult Bros. for supplying 
lubricating oils is recommended for acceptance. 


Edinburgh. —16 is stated the ash plant to be provided at Dewar- 
place station ab a cost of £600 will, in the opinion of the chief 
engineer, save the labour of two men—equalto £120 а year. The 
ор have decided to join tbe Municipal Electrical Asso- 
ciation, and be represented at the annual conference in Glasgow 
in June by Mesers. Mackenzie and Dobie and the resident engi- 
neer. 

Orewe. —With regard to the great extensions which for several 
years past have been in reas at the London and North-Western 
Railway Compeny's station, and which are now rapidly approaching 
completion, wo learn that it is intended to light the works and 
sidings, as woll as the station platforms, by electricity. To this 
end what is said to be one of the finest electric lighting stations in 
phe country has been fitted up. Ж 
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Paddington.—The Borough Ccuncil, in granting an application 
of the Notting Hill Electric Supply Company to lay mains for 
electric supply in parte of Dawson-place and ааа 
which formerly formed part of args bi parish, added to their 
approval '' subject to all the rights of the borough, including the 
powers of future purchase,’ being reserved and protected to the 
satisfaction of the Council's solicitor." 


Hampstead.—The Council bave approved of the provisions of 
tbe Electric Lighting (London) Bill, making the areas of supply 
coterminous with the new borough boundaries. Distributing 
mains for the supply of electric current to private consumers are 
to be laid in Cecilia-road (Kidderpore.avenue to PFerncroft. 
avenue) Elswortby-road (remainder to Merton-road), Sandwell- 
crescent, and a portion of Westbere - road. 


Poole.—The Town Council have resolved to apply to the Board 
of Trade to revoke the Poole and Branksome Electric Lighting 
Order, 1897, in consequence of the default of the promoters in 
laying down mains within the time stipulated by the order, and 
a sub-committee ls about to consider the advisability of applying 
to the Board of Trade for the granting of a provisional order 
enabling the Council to supply electricity within the borough, 


Private Bills. —Several provisional orders made by the Board 
of Trade under the provisions of the Electric Lighting Acte, 1882 
and 1888, came on on Monday before tbe Examiners of the House 
of Commons for proof of compliance with tbe Standing Orders. 
This having been given, the orders were reported for second 
reading. They included Abertillery, Briton Ferry, Ebbw Vale, 
Llandaff and Dinas Powis Liangollen, Neath, and Tred , Ripon, 
and the Electric Lighting (London) Bill. The City and North - East 
Suburban Electric Railway Bill was read a second time in the 
House of Commons on the 22nd insb, 

Stock XExchange.— The Stock Exchange Committee have 
appointed May 2 special settling day for Cape Electric Tramways, 
Limited, further issue of 40,000 shares of £1 each fully paid, 
Nos 400,001 to 440 000; and have ordered the undermentioned 
securities to be quoted in the official Паб: Willans and Robinson, 
Limited, further issue of 10,000 ordinary shares of £5 each fully 
paid, Nos. 80 001 to 90 000; Bournemouth and Poole Electricity 
Sapply Company, Limited, further issue of 1,500 ordinary shares 
of £10 each fully paid. Nos. 6,001 to 7,500, and 1,500 cumulative 
preference shares of £1 each fully paid, Nos. 13 501 to 15,000; 
Castner - Kellner Alkali Company, Limited, further issue of 
£100 000 44 per cent. first mortgage debenture stock, Applica- 
tions have been made to the committee to appoint a special 
settling day in, and to grant a quotation to, Charing Cross and 
Strand Electricity Supply Corporation, Limited, provisional 
certificates for £250,000 4 per cent. debenture stock. 


Dublin.—The Lighting Committee on Tuesday received from 
the Local Government Board a letter announcing thab they had 
decided to remit the surcharges of £2,085 made against members 
of the committee last year by the audibor, on account of the 
expenditure in rewiring customers' premises; the Board con- 
sidering that the auditor's action was lawful, bub that as the 
Corporation believed they had legal power to incur the expendi. 
ture, ib. was fair and equitable that the surcharges should be 
remitted. The sub committee appointed to carry out the 
necessary arrangements in connection with the loan of £254,000, 
commented upon at p. 610 of this issue, submitted a report on 
their interviews and correepondence with the Local Government 
Board regarding an extension of the period of repayment; and 
also a letter from the Board of Works asking for further par- 
ticulars of valuation, etc., and a letter from the Local Government 
Board regarding the works now in progress. The report was 
considered in every way satisfactory. Messrs. Stewart, of Belfast, 
will commence work at the Pigeon House buildings next week. 
Mr. John Simons was рр clerk of works, А report from 
Mesers. Harty, Hammond, and Radder fixing sites for 19 sub- 
stations was approved. 

Arbitrary Arbitration.—Bumbledom does do strange things 
sometimes. On Tuesday a number of summonses were heard at 
Cardiff against a tobacconist, who during the hearing was described 
“as one of their biggest customers, and this is how he was 
treated : Ib was suggested that in December last, the defendan 
nob having paid his account, was cut off from the supply, an 
that shortly after the inspector passed defendant's premises and 
noticed that the light was again on. The collector and the inspector 
thereupon entered the shop, and the manageress gave them a 
cheque for the amount due, They saw the defendant, and told 
him that he must have broken the Corporation's seal, апа he 
replied that he put the fase in. In defence it was stated that 
the notices calling on defendant to pay the account had never 
reached his hands. On the day when the meter was disconnected the 
inspector was informed that if he waited a few minutes tbe defen- 
dant would be there, but the official would not wait. When the 
defendant arrived there was no gss laid on, and he, therefore, 
took tlie course of going into the cellar and putting in the fuse. 
The Stipendiary commented on the fact that the prosecution were 
not in a position to give evidence from which it could be inferred 
that the accused person did what he һай done with а felonious 
intention, and it was, therefore, useless bo proceed any further 
with a charge of fraudulent use. The summons was consequently 
dismissed. There one should think the matter ought to bave 
rested, but, nevertheless, the summons cbarging defendant with 
having made an unlawful and improper use of the electricity was 
then proceeded with, and the Stipendiary said there were no 
grounds for the graver charge, but in disconnecting the meter the 
officials were acting within their legal righte, and he fined the 
defendant 208. and coste (бв. 6d.). Further comment із ageless, 
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Northfleet.—The District Council have asked Messrs, Preece 
and Cardew for terms upon which they would undertake to advise 
in matters electric. They have also decided to approach the 
commitbee of the Gravesend Town Council to ascertain whether, 
in view of the fact that they were advised that a united district 
for matters electric was unknown to the law except when con- 
stituted by das Act of Parliament, they would entertain a 
scheme whereby Northfleet could take from Gravesend a supply of 
electricity at a price based on profit and logs for a limited term of 
years, 

Fakenham.—The poll which was taken last week on the ques- 
tion as to whether the echeme for lighting the town by electricity 
should be adopted, resulted in a negative. The gas company 
issued a circular to the ratepayers a few days before the poll, 
offering the Parish Council a supply of gas for the present lamps. 
during the same number of hours as heretofore, and to fit the 


same with Suggs's 5ft. burners, for the sum of £178 ; and to enter’ 


into a contract with the Council, if so desired, for three years. 
Many of the cottage occupiers abstained from voting. Oat of 
600 voters, 110 were in favour of the scheme and 165 against. 


New Issue.—4Àn issue has just been made of the British Iasu. 
lated Wire Company's £250,000 44 per cent. firsb mortgage 
debenture stock. The company’s business has largely extended 
since its formation in 1897, and owing to the impossibility of 
further increasing the output from the present works the company 
has been obliged to refuse orders. Additional buildings and plant 
and more working capital is required. The neb profite for the last 
three years are certified to have been £38,177, £57 063, and 
£88,219 respectively, an áverage of £61,153 per annum. The 
debenture stock will be redeemable at £105 on Jan. 1, 1925, and 
be secured on the company’s leasehold and freehold property, and: 
а floating charge on the undertaking and other assets. 


Carnarvon.— Ab a recent special meeting of the Town Council 


10 was reported that the Board of Trade had refused the electric 
lighting order for the town applied for by Mr. Peterson. A letter 
was also read from Meesrs, Bennett and Ward-Thomas, engineers 


Manchester, asking the consideration of the Council to their 
scheme for introducing electric lighting worke. The Town Clerk 
reminded the Council of the resolution already adopted by which 
the Corporation promised to undertake such a scheme themselves, 
and this resolution, he contended, had carried weight with the 
Board of Trade when they recently refused to grant a provisional 
order to a syndicate, After discussion, it was resolved to refer 
the whole question to the Electric Lighting Committee. 


Swansea.— With the consent of the theatre company a distri- 
buting centre is to be fixed in the basement of the Empire 
Theatre, subject to payment by the Corporation of а nominal 
acknowledgment and to the removal thereof upon six months’ 
notice. А main is to be lald from а transformer chamber (pro- 
posed to be fixed in а position hereafter decided near St. James's 


Church) across the Villier's Dry Dock and the river, and thence- 


into Port Tennant- road. A sub-committee, consisting of the 
chairman, the vice chairman, Alderman D. Harris, and Councillor: 
D. Davies, has been appointed to confer with the harbour autho- 
rities relative to the lighting of the harbour estate, with power 
to call in the assisbance of experb advice as to the preeent actual 
cost бо the trustees of current for lighting purposes. і 

Arbroath.— At the last meeting of the Gas Corporation 
considerable discussion took place with regard to the electric 
lighting question. Ib will be remembered thab the Corporation, 
acting under a special order, agreed to undertake the electric 
lighting of the burgh in pene to handing it over to a com- 
peny. Following upon this, the Corporation applied for borrow- 
ing powers to the extent of £40,000. Thereupon a public meeting 
was held, and a resolution was carried demanding a plébiscite on 
the question as to whether the Corporation should procoed with 
the work or allow a company to come in. It was resolved that. 
while the Corporation adhere to their former position in regard 
to introducing the electric light into the bargh, in consideration 
of special circumstances they should delay the whole matter for 
further consideration. 

Burgess Hill.— The Examiners have passed the provisional 
order by which the Urban District Council are asking for powers 
to light the town by electricity, and for that purpose to break up 
the o owing streets not repairable by them: Fernvale.road, from 
Keymer- to Glendale-road ; Oakwood-road, from Junction. 
road to the easb side of Summer Lynn ; Inholmes Park-road, from 
Junction-road to the east side of Avonburst-road ; from Park- road 
norbhwards to the entrance gates to Wyberlye, and thenoe east-. 
wards to the west side of Leicester Villa, апа the Lewes branch, 
of the London, Brighton, and South Coast Railway, ab the level 
crossing over Junction-road ; also to lay within two years from the 
passing of the Act good and sufficiend distributing mains for the 
general supply of the town in Charch-road, from the railway 
station to Зо. John’s-road; in Keymer.road from the railway, 
station to Ferndale-road ; and in Janction-road from Keymer-road : 
to Oakwood-road. 

South-Western Polytechnic, Chelsea.—Sir William H. Preece’ 
attended the annual conversazione on Saturday evening, and. 
distributed the prizes and certificates gained by the students of 
the ona and the day colleges for men and women, and 
then fo y opened some new buildings which have been added 
recently. During the evening lectures were delivered by several 
of the teachers, a concert was een by tbe polytechnic orchestra, 
and there were exhibitions in the various laboratories, demonstra- 
tions being given by the studente themselves. Mr. Frank J. 
Addyman’s X-ray demonstrations drew crowded houses, as did! 
Mr. W. Н. Ecoles’s lecture on Wireless Telegraphy," and Prof. 


Pullen's on Great Achievements of Engineering." Perhaps the 
most interesting, and, as far as public lectures go, both unusual, 
pretty subject was that chosen by Prof. Schwartz on the Formation 
of Crystals in Ether, etc.,” for which he was rewarded with most 
appreciative audiences, amongst which we noted several members 
of the Royal Institution. The 
found a very ready sale. 


productions of electric cookery . 


Stepney.—The County of London and Brush Provincial Electric 
Lighting Company in 1897 obtained a provisional order to supply 
electricity within the areas of the late Limehouse District Board 
of Works and the vestries of Mile End Old Town and Sb. George’s- 
in.the-East. Having, however, failed to out the works in 
the stipulated time, the late authorities obtained provisional 
orders enabling them to supply electricity within their districts. 
The Acte provided that if within six months the Brueh Company 
served upon the local authorities or their successors notice in 
writing setting forth the amount which they claimed as repre- 
senting (a) the cost of obtaining their provisional order, and (^) 
the cost incurred by the company with the object of affording a 
supply of electricity, such claim should be met by the authorities 
in equal parte, The company have now served upon the Stepney 
Borough Council а claim for the sum of £1,248 incurred under 
heading a.” and £20,746 incurred under heading 5.“ Under 
the provisions of the order, ib is probable the Council will apply to 
the Board of Trade to appoint an arbitrator to determine the 


'amount the company are entitled to receive. 


Burton.on-Trent.—Colonel Coke has held an enquiry into the 
Council's application for sanction to a loan of £5,000 for electric 
light extension works Mr. Whitehead, town clerk, said the 
electric light works were commenced іп 1893 and the eupply was 
firat given to the consumers on Feb. 26 1894. Mains had been 
laid in the streets extending over 7,000 yards. In the fired year 
there were 53 consumers and the loss provided out of the rates 
was £1,802. 94. 3d. This had gradually decreased, until in 
1900 there were 173 consumers, and the loss was but £5. 9з. 6d. 
It had been decided by the Corporation to fix а new machine in 
the space of one ab present occupied by one of the smali sete, by 
which the generating power will be of more than double its present 
capacity. without necessitating any addition or extension to the 
present building. None of the original small sets of machinery can 
capably deal with the load, except in the daytime and on Sunday. 
The Corporation originally charged the consumers an all-round 
price of 6d. per anit for lighting purposes; in 1898 the charge 
was altered to that of the Brighton system—viz , 6d. per unib for 
the first 14 hours’ maximum demand and 34. per unit afterwards. 
By that alteration the average price per anit for lighting had been 
reduced to a fraction over ба. per unit. Mr. F. L. Ramaden, the 
electrical engineer, also gave evidence, | 

Camberwell.—The last report of the Works and General Pur- 
poees Committee refers to an application from Meesrs, Kincaid, 
Wailer, and Manville, on behalf of the South London Electric 
Supply Corporation, for consent to lay mains across the district of 
Camberwell, through the undermentioned streets, for the purpose 
of supplying electricity to Lewisham: from Denmark-bill, through 
Cbampion-hill, Champion-hill-terrace, Dog Kennel-hill, Grove- 
vale, Lordship-lane. North Cross-road, Upland-road, and Forest. 
hill to Honor Oak Station. The following ‘report from the town 
clerk is quoted: *' Gentlemen. — With reference to the application 
of the South London Electric Supply Corporation for consent to 
lay mains across this district for the purpose of supplying elec- 
tricity to Lewisham, in my opinion it is not desirable to confer 
upon any electric lighting company powers wbich would be an 
addition to those already beld by the terms of the provisional 
order or Ácb of Parliament under which it might be workiog. I 
do not think ib would be well to complicate matters for the future 
by allowing а third company to have even running powers through 
Camberwell, and the interference with the footways or roadways 
bo lay their pipes would be a great inconvenience, and I, there- 
fore, suggest that the committee should recommend the Council 
bo refuse such consent. I am, gentlemen, your obedient servant, 
C. WILLIAM Taca, town clerk.” The committee recommends 
that the Borough Council do nob cousent to the application. 

Parliament, —The Examiner of Standing Orders in the House 
of Commons on the 22nd inst. held that those orders had been 
complied with in the case of the Board of Trade Bill which 
provides that in the transference of an area for electric lighting pur- 
poses within the new City (London) boundaries the council or com- 
pany to whom itis transferred shall take over from the council or 
company from whom it is transferred апу mains, ebc., within the 
transferred area, and shall pay to them such a price as may be 
agreed on, or as may be determined in default of agreement by a 
single arbitrator appointed by the Board of Trade as the actual 
value of the worke or mains taken over.” The objection from the 
electric lighting companies of the metropolitan area, alleging 
that due notice had not been given of the pro alteration, 
was disallowed. In the House of Commons on the same day Mr. 
Rea asked the President of the Board of Trade whether, in view 
of the multiplication of the private Bills of companies established 
for the distribution of electrical energy, he intended to promote 
legislation to give effecb bo the recommendations of the Joint 
Commitbee of 1898 to confer additional powers upon the Board of 
Trade to enable the promoters of such Bills to acquire the neces- 
sary powers by means of provisional orders instead of by private 
Acta. Mr. Gerald Balfour replied that the recommendations of 
the Joint Committee had nob been lost sight of, but he was unable 
to make any definite statement at present. , | 

Brechin, — ТЬе buildings for the electricity works, erected from 

lans. prepared by Mr. D. Wishart Galloway, architect, Brechin, 


Тог Edmandsong Electricity Corporation, Limited (according vo a 


610 


THE ELECTRICAL ENGINEER, APRIL 26, 1901 


in the Montrose 


report Standard), are now Deering completion. A 
start has been made with the laying of the cables in the streets, 
and in a very short time the electric light is expected to be 


switched on to the consumers. The boilers are now built in. and 


willbe ready for steam whenever the flue is completed. These 


boilers are of the Babcock and Wiloox waver-tube pattern. The 
steam drums are 22ft. long by 36in. in diameter, to which are 
connected the tubes by a process of expanding. no joints or com- 
position of any kind being кок There are upwards of 
2,000ft. of tubes. They are fitted with the makers’ superheaters. 
The furnaces are a feature of the construction, and afford excellent 
means of consuming the black smoke. By а simple but ingenious 
arrangement a supply of fresh air can be admitted to the back end 
of the furnace, which causes the already heated gases to ignite, 
thus reducing the volume of smoke which would otherwise go 
direct up the chimney. There are two furnaces, each 8fb. long 

4ft. wide, fitted with water-pans for keeping the firebars ооо]. 
The whole boiler is suspended from steel girders, and bas perfect 
freedom for expanding when under steam. The work has been 
executed by the company’s representative, Mr. John W. Harvey, 
to whom great credit is due for the manner in which the work 
has been carried out, both as regards workmanship and expedience. 


Imperial Theatre.—By means of a unique system of electric 
lighting, of which more anon, and thanks to exceptional good 
teste, backed up by the lavish expenditure of the nereus rerum, 
the old WIRE heatre has been transformed into the most 
artistic hall of London. The principal source of light, caused 
by lamps hidden behind a ceiling partially composed of 
amber crystal, wonderfully reproduces the effect of subdued 
sunlight, illuminating a symphony of form and oolour, the 

rincipal motive of which is marble and bronze. Secret lighting 
n the shape of electric babtens behind the cornices enhance 
effect. There are lamps placed in the auditorium, but each has 
its raison d're, the conventional candelabra and brackets being 
.conspicuous by their absence, and each lamp is either placed 
on the top of a column or supported by arms of classic 
design, while the hanging lights on the walls would, nob 
have disgraced a temple of the time of Polycrates. АП 
these rappors are made of beaten copper, and uniformity of 

and excellence of taste ranges over the whole theatre— 
curtain, furniture, scencry, costumes ; in fact, the smallest details. 
An innovation, the application of which the London County 
Council might make compulsory, is the way in which the word 
„% Exit" is made to appear in lines of fire over each door. The 
whole of the electric lighting both for the stage and front of house 
was carried out by Messrs. Vaughan and Brown, Limited, who also 
sup the gas braziers, fire hydrante, wrought-iron and glass 
ng for sunlight effect, arc lampe, fireproof curtain, outeide fire- 
escape from flies, and ventilation. The tableaux curtain 
was also fixed by the same firm. The whole of this work was 
€ n under the personal supervision of Mr. G. C. Vaughan, 
A. L] ° в 


Dubitn.—A paragraph appeared іп a Dublin paper on Monday 
stating, among other things, that the Local Government Board 
had refused its sanction to a Treasury loan of £236,000 applied for 
by the Corporation on foot of the electric lighting scheme recently 
approved of by the Municipal Council, The Dablin Evening Май 
understands, from enquiry at the city hall on the same afternoon, 
that there is absolutely no truth in the statement made therein. 
No such refusal has been either officially given or received, and 
the document from the Local Government Board, in which this 
геал was alleged е have been conveyed, Hrs ao пони, 

y imaginary. b appears, as a mabter o t, that the city 
Ball eat ties did rosea communication during the end of last 
week in reference to the proposed loan, not from the Local Govern- 
ment Board but from the Board of Works, and that iv was the 


application a reply came back asking for a statement as 
to the indebtedness of the city, and this was forwarded 
in due course. week 
was asking for a further statement, showing not only the 
indebtedness of the old city, but of the city with the added 
areas included, and specif wbat the borrowi ers of the 
Munici would be with these additions included. The letter 
concluded with the statement that nothing was to be expended on 
the proposed scheme until the Treasury had given their sanction 
to the loan. Upon this tabric the statement was built up that 
the Local Government Board bad refused the loan until they had 
evidence before them —— M the рео оиес works would be 
capena of providing for lighting of the newly annexed 
istricte. 


Leeds.—Mr. Н. Н. Law held an enquiry on Friday into the 
City Council's ap tion for sanction to borrow £510,500 for 
purposes of electric lighting. The Council's scheme includes the 
extension of the present works in Whitehall-road, the installation 
of engines and dynamos, the introduction of new plant, and the 
laying of mains in various of the ле Ай Mr. Dickinson, 
ma of the works, said that between Sept. 1, 1898, and 
Bept. 29 1900, the tion had expended upon existing works 
£141,929. 13s. 11d., which had been met by bank overdraft. The 
sum which it was pro to expend on new Teide and plant 
was £160,000. The Town Clerk said the electric ting under- 
taking was acquired by the Corporation in December, 1898, by 
purchase from the House-to-House Electricity 3 The 
number of unite sold in the year ended Deo. 31, 1898, was 130, 000, 
and 9,090,414 in the year ended March 20, 1001, making an 


ing to furnish a few particular 
of the system —the 
were РҮ 
chambers, and Mr. 
reoeived the building contract, may be deservedly congratulated 
upon bhe excellent manner in which he has put such plans into 


increase of over 25 per cent, on the preceding year. The number 
of lamps in 1893 was 10,647 ; this year ib was 132,293, an increase 
of 26,000 on last year. The gross revenue had risen from £4 001 
in 1893 to £43 624 in the year ended March 20 lasv. This meant 
an increase of £7,404 on the revenue of the previous year. The 
working expenses began with £2 706 in 1893, while this year they 
were £18 770, an increase of £3,850 upon the year 1900. The 
increase for tbe year ended March 25, 1901 as compared with 1900 
was considerably more than 25 per cent., bus the difference 
between what would have been the normal inorease of working 
expenses and the actual increase was entirely accounted for by 
the increased cost of coal. The profit this year was £3,600 

than last year. They started at Dec. 31, 1893, with a gross profit 
of £1,295, and this year it was £29,884, bat naturally there was 
also an increase upon interest and sinking fund, that increase 
being altogether about £5,000. Mr. Charles France (of Messrs. 
Milnes and France, Bradford), the architect for the new works in 
Whitehall-road, explained the scheme. 

Weston super-Mare,—An interesting report appeared recently 
in the Weston Mercury and Herald of a visit to the now practically 
completed electric light generating station in Locking-road, where 
Mr. В. G. Leech, the resident engineering manager of the Wesbon- 
super-Mare and District Electric Supply Company, Limited, 
explained masters. We undersbaad that ib is intended this week 
to give a 40-hour ran of the engines for the purpose of charging 
the storage cells and in order to thoroughly test the system, and 
to start working within a week later. Already some 12 miles of 


wires have been laid within the compulsory area of supply. The 
company has made an exceedingly good 
sumers have been secured, the amount of light which they are taking 
considerably overloading the first of the duplicate seb of developing 


start, for y 80 con- 


machinery, whilst when the light has once been duly switched ona 


large accession of consumers will, of course, be an inevitable result. 
No arrangement has yet been arrived ab with the Urban District 
Council for street-lighting, but negotiations are pend 


, and in all 


probability 1902 witness the completion of the public installa- 


tion—in fact, the Council desired the company to undertake the 
lighting of Madeira Cove by July next, but it was found impos- 
sible to affix the equipment of arc lamps for thie summer. Having 


thus far dealt with the supply generally, it may not be uninterest- 
8 with regard to to the headquarters 
perating station. The plans for the structure 
esers. S. J. Wilde and Fry, of Boulevard- 
Charles Taylor, of Weston-super-Mare, who 


prepared 


ect. A generating station essentially demands sound workman- 


ship, and no doubt can exist as to the substantial and кокс 
complete manner in which he has fulfilled the contracc, The wor 

is now practically finished, and last week the ponderous iron 
chimney oap of nearly four tons in weigbt was put into position. 


The building—wbich is of anything but ns gg К, p RE 


is of brickwork, with Bath stone dressings, an 

nature may be gauged from the fact that there is a superficial 
internal area of nearly 6 000fo. 
octagonal chimney stack 100fb. in h 
ment across the face of 5ft. Gin. 
nature of the subsoil—pest being encountered a short distance 
below the surface—extensive precautions had to be taken in order 
to enaure the entire substantiality of the stack. Thirty-six 1ft. 
square piles were sunk аб some depth, surmounted in turn by Gin. 
steel joiste and а 4ft. thickness of concrete, finally surmounted by 
a brickwork foundation of considerable thickness. On the left 
of the principal entrance are the offices of the chief engineer 
and aesistant engineer respectively, whilst on the other side of 


At the south-wesb corner is an 
ht, with an internal measure- 
psidering the treacherous 


the hall are the general office and clerk’s office, a door leading 


from the latter immediately into the stores. from whence necessary 
goods may be immediatel 
ment. 


the L' type, manufactured by the Hart Accumulator Company, 


y to the mechanical depart- 
The babbery-room (28ft. by 18ft.) contains 270 ocells of 


ng a high maximum power of discharge, 135 comprising 
the negative and 135 the positive batteries, the central 21 bars af 


each battery being used for regulating purposes, entailing the 


running of 44 bare copper leads from the respective cells to their 
regulat Mee on the switchboard. The engine-room—a lofby 
and well-lighted apartment of 44ft. by 25ft.—is traversed for ite 
entire length by а five-ton overb traveller fitted with two 
speeds for lifting. The machines at present installed are two 
100-kw. four-pole continuous-currentd dynamos, coupled to engines 
of the Raworth Universal type. They run at revolutions, 
and bave cylinders of 164in. and 25in., with 10{їп. stroke. 
Each set will thas maintain 3 000 8-c.p. incandescent lights. 
We may add, however, that sufficient space has been reserved 
for a 200-kw. веб to be put down in August next. The system of 
supply adopted is the three-wire. The whole of this plant has been 
manufactured by the Brush Electric Light Company, of London 
and Loughborough. Immediately above the switchboard—which 
is repletely fitted —appear '' pilot " volometers. The boiler-house 
is situated at the west end of the block, but placed 10%. below 
the engine-room in order to facilitate the running of the steam- 
pipes, «s also the delivery of coa! into the bunkers constructed in 
the wall. The boilers are of the Babcock and Wiloox's water- 
tube type, fitted with the firm's patent superbeaters. A Desrumaux 
waber-softening plant is util similar to that employed at the 
local pumping stetion, the dimensions of the tenk being 46ft. by 
loft. by 3ft. бір, Bach of the boilers possesses a heating 
surface of 1,204 square feet and the superheaters of 142 square 
feet. Th hout the station plant, such practical шеште lin 

been taken for the economisation of manual labour that at the 
eutest only a single eight-hour shift per day will be 
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The cells enable the workers to dispose of the ‘' greatest 
load,” also admit of the station being shut down after 
the heavy load has been disposed of, the cells supplying for 
the rethainder of the night and the following day until 4 p.m. 
The floors of the room, Ў and lavatories 
are of mosaic. and the remainder is com of Stewart’s grano- 
lithio, whilst the internal woodwork is of stained pine. The 
four-ton chimney cap was cast and supplied by Mesers. Hillman 
and Sons аб their foundry in this town; the glazing was done by 
Messrs. Halliwell and Co., Bradford; the снесе pistes and 
fittings were supplied by Messrs, Strachan and Henshaw, 
Bristol; the iron roof by Mesers, Gardner and Sons, Bristol; the 
pennant stone landings, вбере, pavements, etc., by Messrs Free 
and Sons, Bristol ; the bricks by the Ashton Vale Iron Company ; 
and the major portion of the remaining material by Messrs, Thomas 
and Co., Wellington ; whilst the electric light fittings have been 
su and fixed by Messrs. Bryant and Sons, of this town. The. 
whole of the work has been carried out ander the personal super- 
vision of the company’s resident engineering maneger, Mr. Leech, 
who may well be congratulated upon the splendid resulte attained. 


NEW COMPANIES. 


276 following new companies have been registered since our last 
e: 


Maund and Robson, Limited.—Capitel, £10,000. Object: to 
carry on the business of carriers of gers and goods, elec- 
trical engineers, manufacturers of and dealers in railway, tramway, 
electric, magnetic, gaivanic, and other apparatus, etc. 

Electric Omnibus, Limited. — Capital, £5.000. 
Object: to acquire the business carried on as the Electric 
Railway Omnibus am pany, and to carry on the business of 
omnibus, cab, and vehicle proprietors, horse dealers, jobmaaters, 
livery stable-keepers, makers of electrical, oil, and other motor 
vehicles, etc, 

Vancouver Engineering Works, Limited.—Capital, £40,000, 
Object: to acquire from the Vancouver Agency, Limited, the 

g works and businees now carried on by Armstrong, 
Morrison, and Co. on the harbour of Vancouver City, and to 
on the business of marine, mining, hydraulic, electrical an 
general engineers, shipbuilders and repairers, etc. 

May-Oatway Fire Appliances, Limited.—Capital, £40,000. 
Object: to adopt an agreement with May-Oatway Syndicate, 
Limited, C. E. May, and G. Н. Oatway, and to acquire and turn 
pl ссе ат inventions, 9 and "e a 

egrap apparabus, nals, thermostats, ; 
apparatus of ever description which er, Pid required in the 
application of any inventions in which the pany is intereeted, 
to carry on the business of mechanical and electrical engineers, 
promoters, financiers, etc. 


PROVISIONAL PATENTS, 1901. 


` APRIL 15. 

1676. Trolley cennection guide for electric traction. Henry 
Hancock and David Walters, 50, Miers-street, St. 
Thomas, Swansea. 

7687. тищ telegraphs. Edgar Kinsman, 31, Cannon.street, 

ndon. 

7701, Improvements relating to means for controlling the 
trolle arms of electric tramcars driven from over- 
head wires, Peter Daniel Milloy and International 
Trolley Controller . Southampton - buildings, 
Chancery-lane, London. plete s cation.) 


7702. Emprovements in or relating to dynamo electric 
machines, Wilfrid Swanwick Boult, 111, Hatton- 


garden, London, 
APRIL 16, 


17150. Improvements in and connected with electric safety 
cut-outs, William Livingston King, 121, West George- 
street, Glasgow. | 

Improvements in oomtrellers for eleotrie meters. The 
British Thomson-Houston Company, Limited Bush-lane 
House, Cannon-street, London. (William B, Potter, 
United States.) (Complete specification.) 

7790. Impreved trolley oar. Newton Hartley Aspden, 98, 
Alleyn-road, West Dulwich, London. 

1796. An improvement in commutators for electric meters 
and the like. Charles Denton Abel, Birkbeck Bank. 
chambers, Southampton - buildings, Chanoery - lane, 
London. (La Compagnie Anonyme Continentale pour la 
Fabrication des Compteurs à Gaz et Autres Appareils, 
France.) 

7820. Improvements in devices for enabling trolley heads to 
be placed or replaced on the wire or cable with 
facility. William Frederick Hawksley, 6, Lord-street, 
Liverpool. 

7884, Improvements in insulators for electric 
Karl Tomas Bennet and Johan Thure Johansson, 18, 
Southampton - buildings, Chancery-lane, London, (Com- 
plete specification. ) 


conduits, 
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7848. Improvements in or relating to the manufacture ef 
incandescent electric lamps. Paul Scharf, 111 
Hatton-garden, London. 


the excitation of alterna - current machines. 
Otto Titus Blathy, 18, Buckingham - street, Strand, 
London. (Complete specification.) 


APRIL 17. 

7667. Electrical explosive gases. Ernest Bailey, 12, Baile Hill- 
terrace, York. 

7868. Improvements in safety devices or guards for use in 
connection with electric traction cars and the like. 
Alfred Charlesworth, 5, John Dalton-street, Manchester. 

7878. Improvements in electrie switches. Herbert Henry 
Berry, Philip Frederick William Simon, and Ernest 
Skinner, 128, Colmore-row, Birmingham, 

7885. Improvements in electro. medical apparatus. Louis 

Petich, 56, Ladgate-hill, London. 


APRIL 18. 


7035. Improvements in or relating to the grids of secondary 
batteries George James Gibbs, 2, Marked - street, 
surface - contact 


Bradford. 

TOUS, Improvements in traction. 
Josepb Hines, 20, Riding-street, Southport. 

195$. Novel or improved means for working or ооп 
semaphoro or other signalling or indicating appa- 
ratus in connection with electric tramway systems 
by means of tho trolley pole; alse applicable for 
ether purpeses. Joseph Wilkinson, 8, Quality-court, 
Chancery lane, London. 

7989. Increasing tho economical efficiency ef electric incan- 
deseent lampe. Erasmus Bushe, 32, Bullingbam- 
mansions, Kensington, London. (Complete specification.) 

7966. Improvements in ог relatiog to electre - pneumatic 
controlling systems. Ernest Rowland Hill, Westing- 
houee-building, Norfolk.street, Strand, London. 
applied for under Patente, etc., Асо, 1883, Sec. 108 
Sept. 20, 1900, being date of application in United 
States.) 

9015. A direct acting combined magnetic reguiater and brake 
for electric aro lamps. John Lenderyou and Tom 
Samuel Millward Wyatt, 22, Southampton-buildings, 
Chancery-lane, London. (Complete specification.) 


APRIL 19. 


$102. Improvements in switch systems for telephone circuits. 
Luigi Cerebotani and Carl Moradelli, 111, Habton- 
garden, London. (Complete specification.) 

$110. Improvements in means fer facilitating the installa- 
tien and control of electric lighting and like 
apparatus. Haydn Thies Harrison, 46, Linooln’s-inn- 
fielda, London. 

APRIL 20. 


5128. An improved section or feedor pillar or box for electric 

cables, George Hill, 17, St. Ann's-square, Manchester. 

ts in and relating to electrical lampe. 

Victor Isidore Feeny, 60, Queen Victoria-street, London, 

Allgemeine Elektricitiite-Gesellechaft, Germany. (Com- 

plete specification. ) 

8186. Improvements in sockets or holders for incandescent 
electric lamps. Johannee Wilhelmus Huyberte Uyten- 
саас. 55, Chancery-lane, London, (Complete speci- 

tion, 


COMPLETE SPECIFICATIONS ACCEPTED. 
To be published on May 11, 


1900, | 

8908. Automatic telegraphic receiving instruments 
Morse characters. Cerebotani and Moradelli. 

87909. Dyname-electric machines. Eugene-Brown. 

9203. Dynames. Parsons and Stoney. 

$9839. Method of and means er apparatus for testing alter. 
nating-current generators, transformers, meters, and 
analogous apparatus, Willans and Robinson, Limited, 
and Addenbrooke. 

9612. Commutating switch and combinations of electric 


for 


9902. Alternate-current induction moters, Money. 
10808. Electric arc lamps. Couchman. 
10970. Electric telegraphs. Justice. (Rowland Telegraphic 
Company.) 
lampe. Pauthonier. (Date 


Incandescent electric 
12755 for under International Con vention, March 30, 
1 . 


11096. Alternating-current wattmeters. Wise. (Union Elek. 
tricitáts-Gesellschaft.) 

$1478. Electric meters, Barker and Ewing. 

21600. Reflector for electric or other lights. Hall. 

21700. Telepheny. Sterne. (Fowler.) 


11804. 
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1901. 
$497. Electric igniters. Ricard and Gary. | 
2692. Incandescent electric lamps. Lobenthal. 


4149. Electrically-operated railway and tramway switches. 
Spangler. 


4388. Devices for producing by the electric volatilisatiom ef 
metal wires flashes for use in photography. Courtier. 


4695. Regulation of dynamos, Strickland. 


4879, Electric couplings for railway cars, Abel. (Siemens 


und Halske Actiengesellschaft. ) 


5227. Arrangement of clectrical cables or groups ef eon- 


auctors. Hultman. 
5305. Microtelephones. Volkers. 


TRAFFIC RETURNS. 


Returns for Increase Total receipts 
Line. week or half-year. 
Ending |1901. |1900.| decrease. | 1901. | 1900. 
£ £ £ £ 
Aberdeen ig denda Apl. 20 | 631| 675 — 44| — — 
Birmingham Trams. ,, 20 4.255 4.978 — 723 64.768 — 
BlackburnCorp'rat'n| , 19 | 428| 615| — 186 | 6,738 | 6,1175 
BlackpoolCorporatn.| ,. 20 269, 758 — 489 | 3,242 | 3,525 
Biackpool.Fleetwood| ,, 18 | 290| 912 — 622 1,533 1 273 
Bolton Corporation. , 21 [1.5260 1. 290 + 236 21.442 13,799 
Bradford City Trams Маг. 24 | 800| 350 + 450 | 9,167 | 4,189 
Bristol Tramways Co.| Apl. 19 4.0553. 899 + 156 — — 
Carlisle Tr’mw’ys Coj „, 152 — 1,990| — 
Central London Ry. | „, 0,443 — 97.984 | — 
City & South London „, 21 |1,929|1,211| + 718 32.020 |19,689 
Cork E. T. and L. Co. ,, 18| 420 — 40] 3,479 4 936 
Dover Tramways ..| ., 20 | 195) 247|- 52 2,668 | 2,487 
Dublin & Lucan E. R ,. 20 103 — 77 | 1,279 | 1,175 
DublinU.T.,elec.cars| ,, 19 |3,444|4,339 - 895 | — — 
Dublin S.D. Electric „„ 19 | 7571, 505 - 748 — — 
Dundee Tram Co.. „, 17 | 581| 414| + 167| — — 
G w Corporation| ., 20 |9,294|9,724 + 270| — — 
rabion] Mar. 11 | 776| 5080 + 178 |37 247 29, 269 
Hudder 'n. Apl. 20 762 — 912 535 | 1,469 
Bull Corporat’n E. S. „, 1.52501 + 204 | 4,864 | 3,162 
tn| „ 13 |[9,148|7,540| +1,608 |119,488/102 027 
Liverpool Overhead ,, 21 |1,644|1 — 21 |24,328 22,470 
Portemouth Corpn..| ,, 20 | 545 — — — 
Se. Helens Тгаштув.| — — — — — 
Sheffield Corporation| ,, 21 3, 460 — — — 
Southampton Trams „, 18 | 670) 616 + 544 — — 
Southport Oorporat'n 13 | 4665 — — — 
Swansea Tramways..| Feb. 22 | 381] 244 + 187 | 2,766 | 1,784 


« Fortnightly. 


b Since April 1, 1900. 


| MISCELLANEOUS, 
The following traffic returns are also reported: 


Anglo-Argentine (to March 25), £21 increase. 

Barcelona, £461 increase. 

Barcelona Ensanche y Gracia, £13 decrease. Р 

Brisbane (week ended Feb. 27); £42 decrease, (week ended 
March 6) £361 increase. 

Buenos Ayres and Belgrano Electric (week ended March 24), 


£565 increase. 

Calcutta (April 13), £123 increase. 

Cape Town (month of February), receipts, £13,594 ; expenditure, 
£5,712 


ture, £9,900. _ 

Perth Electric, £306 increase. 

Port Elizabeth (month of February), receipts, £3,043 ; expendi- 
ture, £1,803. | 


COMPANIES' STOCK AND SHARE LIST. 


| Name: Em % Last price. 
Eleetrie Railways.— 
Central London, Ordinary ggg 10 - 9. 
P o _..—.... ............ 8 — : 
І A— [1] oe eferred - ~ & uS „4 
—— ¢ p.c. Deb. Stock (Prov. Script Certs., fally paid).. 100 — 118-118 
Оңу and South London, Consolidated Urdainary .... =o oe = E = Ру 
— Оор Dian Nr - н Т Шын 
—— per cent. Pref. Stock '91. ... ..... ... e=- 10^ 182-187 
[T] » '96 99 өт ше то Qu (S eo ce "e bend 100 - 133-137 
, 5 per cent. Pref. m ns -. = oe = oe — — — — . 1818} 
—— Ordinary, 1-60,000 esos = e = ce „ „„ „6 ое ее — ee 74-8 
i -——-— é per cent. Mortgage Debentures, Red., 1-1,700 ee €; oe 102-104 
Waterloo and City, Ordinary ..——..—------ ~ 10 — 04-97 
Telephones.— 
ational Telephone. Ordinary .......—... mme b =- 9 
ко ee oént. Cum. First Pref.....—. 10 „ in 
— 6 per cent. Cum, Second —V 2 10 . 10-18 
——— per cent. Мор. Cum. Third Free... 5 
— d oent. Deb. Stock, Reel... 100 
— oenti: Deb. Stock, do. — е» 100 91-00 
Grtenta end Mectric Company. — 2 wee | e FH. 


12. 
Mexico Electric (month of March), receipts, £17,150; expendi- 


Kame. 
Commereial and Industrial.— 


Alliance Electrical Co., 5 per cent. Cum. Pref., Nos. 1-70,000 
Aron Blectricity Meter, 6 p.c. Cum. Pref. Shares, 1-125,000 
British Slectric Works, Ordinary, 50,001-95,000 
6 cent. Cum. Pref, 1 


an ee оо ap 9-0 


—— b per cent. Mortgage Debentures 00 
Westinghouse Elec. and Manuf.,6 per cent. Pref... 6 

Brush Electrical Engineering, Ordinary 
—— Non. Oum., 6 per cent. Pref. 
per cent. Debenture Stock 
cent. Ind Debenture Btock.. ... = — som 100 
в Саре, Debent urn 100 

Ordin 


ee Oo QD @ QUO GD ow Gf ә 


e ә оо mm ed е ap == оо oa WD m as oo CP (e 0 O QD or шә 


— — b per cent; Deb. Stk., Prov. Crts. 
Biectric Construction, Limited, Nos. 
Т per cent. Cumulative Frei. 
an ie onan Perp. 1st Mort. Deb. 2... = 1 
Giffre El Chemical and Power, Ord., 20,001-180,000 . 
w. T. Henley's Telegraph Works, ordinary —..-...- 
per cent. Preferenoe 
per cent. Debentures... ...... æ.. -. =- — ~ —_ 1 
т, vici ohare, and Telegraph Works i 
cent. DtuUreS ...... = = oo = + o ~ m no 
Telegraph Dounstruction and Mainte nene 
— 6 cent. Bond 
Telegraph 


1 to 112,100— — = 


we s o ^ 04 — aw 9 Gub co mo QD 


ME 11-1 Beer Sue! Seni mne 


Electric Lighting and Supply.— 
Blackheath & Greenwich District Ordinary 1,201-101,200 — 1 


— per oent. Deb. Stk. Certs., Red. and Conv. ee 75 
Bournemouth and Poole, Ordner/ 10 
cent. Cum. Pref. .... - ~ 10 

—À' ture 8tock, Red. 06.9 ee os Qo o QE ib e Qe 999 om D 1 
Brompton and Kensington, Ordinary .. aee. esse ~ — = = — 5 
Т per cent. Preference 5 
Calcutta Electric Supply Corp., Ordinary, Nos. 1-30,000.... 6 
Caring Cross and Strand.. .................—.—- .-.. D 
per cent. Cum. Pre 5 
Odelsen N а u ĩͤ оса 8 
——— 44 per cent. Beben ture MO 
Ol „у of London, Ordinary ............_..........—....— 10 

—— per cent. Curouiative Pref. —..—.. — 


b per cens. Debenture R ook ..............-- = 100 
——— 6} per cent. 2nd Deb. Stk. Prov. Certs.(all pd.)Red. — 
Oo anty of London and Brush rr. incal, veulnary ....— 10 
——— 6 per cent. Cum. frei . 
—— per cent. Debentures Prov. Oerta. All 
Bdmundsons' Electricity „Ordinary, 1-17,400.. Б 
—— per cent. Cum. Fra m ~.e oe ce me a mo aw ~o b 
——— 4} ver cent. First Mort. рер. .... 100 
El. сігіс, & t'ractn. Co. of Aust., Ld.,6 p о. Om. Pf, 1-20,000 6 
Fulacstone Electricity Supply, Ltd., Urd. Nos. 1-10, 000 : 


1 
ter and Dist. Bleo. Lighting and Traction, Pref. 10 
Ordinary 


9095929000 „ „ 69 09.9 OD OME 900 


ry} 85,001-98, 760 оо ое aD EB oc a NE 5 
per cent. First Моге. Deva: TEO Stock = 100 

cent. Mortgage ebenture, Red 100 
Lighting 


[o md 


Notting 


О 4ental, 1879.... ...—--. ———— 1 
— Shares 69 Wb Фе o Фо е OD ID оо QD Gm „ 5 
— 644 8 New core „ % „„ „%. 88 96 оо оо со „ өе 4 

Oxford Electric, , 1-96 and 407-10,810 „o.o ao no os oo b 

River Plate Electric Light and Traction, Deb. ..—....— .. 100 


зо „ OO am 0-0 ma GD OO 


Royal Electrical Сошршу of MOM 


—— u per cent. $100 
Smithfield 


arketa Electric 8 Ltd., , 1-12,000 — 6 
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NOTES. 


Book Received.—Messrs. Chas. Griffin and Co. have 
forwarded to us a work by Mr. Chas. Н. Wordingham on 
“Central Electrical Stations,” which is published by 
them at 24s. 


Faraday House.—Yesterday evening Prof. C. A. 
Carus-Wilson commenced an interesting series of lectures 
to the senior students of the Electrical Standardising, 
Testing, and Training Institution upon “Dynamo and 
Motor Construction.” 


Wireless Telegraphy in the Navy. — What is 
truly a record feat in wireless telegraphic communication, 
certainly so far as the navy is concerned, was obtained a 
few days back, when а message was received on board 
H. M. S. Hector" at Portsmouth from the naval authorities 
at Portland. The distance at which the information was 
taken off was 103 miles as the crow flies, and this new 
achievement is regarded as exceedingly gratifying. Pre- 
viously to this, messages had also been received on board 
the “Hector” from H.M.S. “Majestic,” some 90 miles 
away. 

Glasgow.— Messrs, Alley and Maclellan, the well- 
known engineers whose works are termed the Sentinel 
Works, have conceived the happy idea of issuing a fairly 
large index map of Glasgow for the use of visitors to the 
exhibition. The scale is Sin. to the mile, which is suffi- 
ciently large to show clearly all names of streets. The 
places of interest are named and their position, as are the 
principal hotels. This map should prove of excellent 
service, not only to visitors, but to the бсш issuing it, 
whose specialities are illustrated around the borders of the 
map. 

Motor-Control Trials. — Some highly interesting 
motor-control tests, the first of their kind that have 
taken place in London, were held at the Crystal Palace 
on Saturday. In all there were 68 entries, and the trials, 
which were organised by the English Motor Club, were 
speclally arranged to demonstrate the amenability of the 
different style of cars to starting, stopping, and steering. 
Most satisfactory results were obtained notwithstanding 
the severity of the tests. Stations were marked out 
along the line of route, and the cars had to stop at each 
and start again on a given signal, and all this within 
80 seconds. After the control competitions a 200 yards 
race took place, the highest speed attained by any car 
being a6 the rate of 51 miles an hour. 


Hammersmith to Kew.—A local paper gives some 
interesting figures as to the speed obtained on the new 
electric tramcars now running between Hammersmith and 
Kew. The times of the particular car under observation 
were taken by a one-fifth seconds chronometer. A delay 
of some 2 minutes 15 seconds occurred at the Hammer- 
smith terminus before a start was made, but the actual 
journey to the terminus at Kew was accomplished in 
22} minutes. Allowing for the intermediate stoppages 
en route, this gives a journey rate of 71 miles an hour, 
which is certainly an advance on the old horse car. There 
were, too, several checks from other kinds of traffic during 
the run, and, further, the fact that the figures were noted 
at aix o'clock in the evening, when the street traffic is fairly 
heavy, must also be taken into consideration. 


Lecture Arrangements.—On Wednesday, the 8th 
inst, Mr. J. T. Morris, A. M. I. E. E., wil commence a 
special course of six lectures at the East London Technical 
College, E., on “ Electric Traction.” These will deal alike 
with electric tramways and railways, and will include 


descriptions of the different systems of traction applicable 
in each case. The lectures, which are specially intended 
for mechanical engineers, will begin at 8 p.m. on each 
successive Wednesday until the course is completed. The 
fee for the six lectures is 5s. Mr. Morris has also arranged 
to give a course of seven lectures on Capacity in Alter- 
nating-Current Work" on Tuesday evenings at eight 
o'clock, commencing on the 7th inst. In this case the 
charge will be 7s. 6d. the course. All lectures will be 
fully illustrated with experiments and lantern alides. 


Society of Arts .—The arrangements of this society 
for the week ending May 11 include the third Cantor 
lecture on “ Alloys” on Monday evening at eight o'clock. 
On this occasion Dr. T. Kirke Rose, who is assisting 
Sir Wm. C. Roberts-Austen, K.C.B., F.R.S., with the 
course, has arranged to deliver the lecture. Оп the 
following afternoon, at 4.30, Lieutenant Carlyon W. 
Bellairs, R.N., will discourse on “The Coal Problem 
Its Relations to the Empire," before the Colonial 
section cf the society. The Right Hon. Lord Brassey 
will preside at this meeting, which is likely to be largely 
attended in view of the importance attaching to the 
subject just now. At eight o'clock on Wednesday evening 
Sir Joshua Fitch, LL.D., will lecture оп “ School Work in 
Relation to Business " ; and at the same hour on Friday the 
third Howard lecture on “Polyphase Electric Working” 
will be given by Mr. A. C. Eborall. 


Shipowners and the F'astnet.—Under this heading 
we referred in our issue of last week to a letter addressed 
to the Times by the Marconi Company, in which it was 
stated that they were engaged in putting up а Marconi 
station on the mainland of the Irish coast, not far from 
the Fastnet, for the purpose of reporting ships that are 
fitted with the Marconi apparatus. We notice this letter 
has elicited some correspondence from the Liverpool 
Steamship Owners’ Association, who say that, whilst the 
proposed station on the mainland will, no doubt, be of 
advantage to those shipowners whose vessels are fitted 
with the Marconi apparatas, it will not be satisfactory to 
the general body of shipowners. What is really wanted 
is an installation of wireless telegraphy on the Fastnet 
Rock itself, from whence communication can be made with 
the mainland. By this means vessels not fitted with the 
Marconi apparatus would be able to signal the Fastnet 
with flags, and the information so obtained could be com- 
municated to the mainland by wireless telegraphy. 


Submarine Electric Bells.—The New York corre 
spondent of the Morning Post states that a number of 
experiments are now being carried out by the United 
States authorities, with some assistance from the British 
Government, on the utility of a system of submarine 
signalling by means of electric bells. An electric bell 
is placed below the surface of the water, and when rung : 
16 sends sound-waves through the water until they meet 
a delicately-adjusted receiver hung from a ship's side. 
The sound is caught by the receiver, and is conveyed 
by wires to the bridge of the vessel, where it strikes 
against a bell there and rings it. By placing two electric 
bells at certain points it is claimed that the amount of 
time elapsing between the receiver on a ship getting the 
sounds from each bell will enable a pilot to easily find his 
position with the help of charts. Experiments with the 
new system, it is said, have been successful up to within 
10 miles of the belle. The naval attaché of the British 
Embassy in Washington is preparing an elaborate report 
on the subject for the Government. 


Heavy-Duty Transmission Line.—The line which 
conducts current to the electrolytic plant of the Boston 
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and Montana smelter at Great Falls, Mont., from the 
power-house (hydraulic) is, says the American Electrician, 
probably the only one of its kind in the world. Each 
condactor of the circuit consists of bars of copper 2in. by 
12in., with the ends lapped and bolted together. The 


cross-sectional area of each conductor is, therefore, 


24 square inches. The bars rest on glass blocks on top 
of a wooden trestle-work built for the line. It is found 
that 10,000 amperes heat the conductor comfortably warm 
in cool weather. As the dynamos that supply this line 
are run by waterwheels which have no governors on 
account of the load being constant, it is necessary to 
provide against a runaway in case the circuit should 
accidentally be broken. For this purpose there is an 
electromagnetic relay connected in the main circuit, and 
so arranged that if the current falls off a switch is instantly 
closed, putting on an artificial load in place of that acci- 
dentally cut out. This artificial load consists of common 
iron steam-pipe filled with circulating water from the river 
and used as dead resistance. 


Discharges in Sign Work.—Mr. C. E. Skinner, the 
insulation expert of the Westinghouse Company, has 
invented an apparatus which is attracting considerable 
attention from the fact that while it furnishes the basis of 
a striking electric sign display, it also produces artificial 
thunder and lightning. Experiments are at present being 
carried out by Mr. P. M. Lincoln at Niagara Falls with this 
sign, which is lettered on a heavy plate of glass. When 
the current flows to the sign at a low potential each letter 
ls seen surrounded by a violet fringe of light, and then, as 
the tension is increased, wriggling streamers of light, says 
the Western Electrician, shoot out in a manner that is 
beautiful in the extreme. These vary in length as the 
voltage is raised, and soon each letter is surrounded by a 
daszling halation of strange light. When the voltage is 
still further increased the effect is to cause long streamers 
of light, which are said to assume the appearance of flashes 
of lightning. As each one of these is produced a sharp 
report is heard, which, with the lightning-like flashes, gives 
a true storm effect. The sign, which is seen at its best 
with the current at about 40,000 volte, will be one of the 
many attractive electrical features at the Pan-American 
Exhibition. 


The School Board Litigation.—The decision of 
the London School Board not to further contest what is 
commonly known as the Cockerton judgment means that 
they accept the law for the present as laid down by a 
Divisional! Court and confirmed by the Court of Appeal, 
that the education rate may not be expended on teaching 
persons over 16 years of age in evening schools, or in giving 
higher-grade education in the day schools. Before the 
formal resolution to this effect was passed at the 
meeting cf the School Board last week, however, it 
was decided to throw upon the Government the 
responsibility of taking action in the matter. То this 
end, therefore, it was agreed to urge upon the Board of 
Education “to take steps during the current session by 
suitable legislation to secure school boards the right to 
maintain all their schools, both day and evening, by the 
aid of the school rate, and of the school fund generally, in 
accordance with the provisions of the education codes in 
force for the time being, and, further, ask the Board of 
Education to receive a deputation in support of this prayer.” 
It is thought probable that one effect of the School Board’s 
decision not to carry the case up to the House of Lords will 
be to determine the Government to carry their Education Bill 
this session, but if this course be not taken, Mr. Macnamara, 
it is said, will introduce a short Bill to legalise what is 
now practically admitted to be illegal. Replying to a 


question put by this gentleman in the House of Commons 
on Friday, Mr. Balfour said the Government proposed to 
introduce an Education Bill in the Commons, but he 
could give no assurance as to the time when it would be 
introduced. | 


Liverpool and Municipal Teiephones. — To 
Glasgow and Tunbridge Wells belong the credit of being 
the first to decide upon the municipalisation of their local 
telephone systems, and it seems likely that Liverpool will 
come next in order of merit. The feeling has long been 
prevalent among the leading men of that city that they 
ought to have an independent telephone service under the 
control of the municipality, and thus put an end to the 
monopoly which has been so long enjoyed by the National 
Telephone Company without interrupticn. Matters will 
be brought to a crisis at the next meeting of the City 
Council, when that body will be asked by resolution to 
declare in favour of the establishment of a municipal 
system. In the case of Tunbridge Wells, the Corporation 
area is 180 square miles in extent. The charge made by 
the municipal authorities to a subscriber is £5. 17s. 6d. a 
year, covering an unlimited number of calls over the whole 
of this area. The National Telephone Company, on the 
other hand, it is said, impose a minimum rate of £8 a 
year, with an additional charge of 1d. for every call within 
the local area, but outside the borough. At the recent 
conference of the National Chamber of Trades at South- 
port the delegate from Tunbridge Wells read а paper on 
the state of things in his own town, in which he stated 
that one subscriber to the National Telephone Company at 
Brenchley, near Tunbridge Wells, had been paying £60 a 
year for his service. With the introduction of the muni- 
cipal system, however, the Corporation quoted him an 
annual rate of 85. 17s. 6d. It is a matter for surprise 
that the municipalities have been so slow to recognise the 
great advantages to be derived from having the local tele- 
phone system in their own hands ; but Glasgow and Tun- 
bridge Wells having shown the way, we may look forward 
to greater enterprise in the near future. | 


Marconi's Wireless Telegraphy.—On the 26th 
ult. a deputation of the directors of Marconi's Wireless 
Telegraph Company and the Marconi International Marine 
Company waited upon the Marquis of Londonderry, Post- 
master-General, at the Gencral Post Office. The principal 
object of the deputation was to arrange, if possible, with 
the Post Office for the transmission cf messages received 
from the sea over the land wires, and also for messages 
zent overland to be transmitted from the Marconi stations 
to vessels passing the coast. Major Flood Page, in stating 
the case for the deputation, said he felt sure that they could 
rely upon his lordship's sympathy in their endeavour to 
place their system on as many ships as possible. There 
could be no question that а ship equipped with the Marconi 
apparatus was rendered more secure thereby, this greater 
security extending, of course, the lives of the passengers. 
He then proceeded to relate some practical instances of 
the value of tho system. In his reply, the Postmaster- 
General indicated his desire to facilitate the con- 
nection between sea and land telegraphy, but expressed 
some doubt as to whether messages by wireless telagraphy 
intended for the shore might not interfere with messages 
passing between the ships of the navy. With respect to 
telegraphing within the country, the Post Office must 
reserve to itself entire control It was true arrangements 
had been made with the cable companies, and it was 
possible that some similar arrangement might be made for 
the transmission of messages to and from vessels at sea. 
He understood they were already in communication with 
the Admiralty, and he thought they must first come to a 
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definite understanding with them. Lord Selborne, the 
First Lord of the Admiralty, was not at present in the 
country, but on his return he (Lord Londonderry) would 
be ready to consider the matter along with the head of the 
Naval Department. As to granting a license, that would 
have to be carefully considered. 


Accumulator Boats.—In the course of an article 
reviewing the possibilities cf the accumulator for boat 
propulsion from a commercial point of view, Mr. E. W. 
Ehnert, in the Elektrotechnische Anzeiger, makes some 
interesting comparisons between the respective merits of 
steam and electric propulsion. Apart from the superior 
cleanliness and decreased vibration cbtained with the latter, 
the writer points out that the commercial possibilities of 
the accumulators for the purpose in question depends upon 
the employment of the boat. As regards the annual cost 
of maintaining a boat in constant service, the advantage 
rests undoubtedly with electric propulsion—for instance, 
when the vessel is required for police duties in a harbour, 
or is a pilot boat. Such boats must be kept in a state of 
constant readiness for service, which, when steam propul- 
sion is used, means а constant expenditure of fuel, while 
an electric boat consumes no energy when stationary. 
Experience, further observes the writer, with accumulator 
boats point to the advisability of employing Planté-formed 
plates, despite their greater cost and weight, as compared with 
paste plates. So far as this country is concerned, it is mainly 
in the direction of pleasure launches that the advantages of 
electric propulsion have hitherto been practically recog- 
nised.  Electrically-propelled river and lake pleasure boats 
are already quite common with us. We are inclined, how- 
ever, to agree with Mr. Ehnert that what may be termed 
the floating field of utility for the accumulator is far from 
exhausted. The limited radius of action possessed by 
accumulator boats has been the chief drawback to their use 
exeept for strictly local service. But this difficulty seems 
in a fair way to finding its own solution, the multiplication 
of riverside charging stations being all that is needed, and 
it is only natural to assume this multiplication to be the 
logical outcome of the recognised superiority of electric 
propulsion for pleasure launches. Their existence should 
serve incidentally to stimulate the use of electric instead of 
steam power for propelling tugboats, and it is in this 
direction that we must look for developments. 


Earth Potential Diagrams.—In the Electrical World 
for April 13 is given a series of curves joining equal 
potential points in the cities of Chicago, Toledo, and 
Columbus. These were presented before the Chicago 
Electrical Association by Mr. A. V. Abbott, the chief ongi- 
neer of the Chicago Telephone Company. As head of this 
company, the author had exceptional opportunities for 
observing what the earth potentials at various points of 
the city were. The results obtained were most interesting, 
and become more so because the conditions to-day can be 
compared with those on а map which was made in 1897, 
when the current required for the street railways was not 
so much asat present. The shape of those curves has been 
altered very considerably, due, we presume, to the intro- 
duction of more generating stations or sub-stations. In 
making the observations, Mr. Abbott used telephone wires 
at various points in order to compare the potential of con- 
puctors placed in the earth, for which purpose, as a rule, 
water-pipe connections were used. These potentials were 
compared with the potential at one point by means 
of а lo- reading voltmeter. We are not told 
how far these potentials varied at different times of 
the day, but presume the variations must have been 
considerable, as a curve is given cf the real potential range 
over 21 hours at the point at which tho voltmeter was 
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placed. The range at this point was over 20 volts. On 
the equal potential curve diagrams the maximum ranges 
seemed to be from zero up to 10 or 12 volts In the 
editorial comment on these curves attention is called to 
the fact that the water of Lake Michigan had not apparently 
any effect on the curves. Mr. Abbott adds that an 


inspection of maps such as he has prepared enables one to 


estimate what is the electrolytic danger to a conductor, by 


seeing how it crossss from one to the other of the equal 
potential lines. He concludes that although he is con- 
nected with a company that is likely to be harmed by 


electrolysis, he is not alarmed by the conditions obtained 


in Chicago. He thinks that with proper bonding all 
damage from this source can be avoided. 


Electric Lighting in London.—It will be remem- 


bered that at the recent Board of Trade enquiry into the 
application cf the electric lighting undertakings to increase 
their standard pressure of supply, strong opposition was 
offered on behalf of the Junior Constitutional Club. The 
vice-chairman of the club, Major-General A. E. Turner, has 
now written to the Times on the subject, stating that the 
committee has observed with pleasure that it is proposed to 
form an association for the protection of consumers of elec- 
tricity, and that they will be pleased to render any such 
association all the reasonable assistance in their power. 
The letter proceeds: As опе cf the consumers who took 
an active part in the late Board of Trade enquiry in resist- 
ing the proposed encroachments by electric light companies 


on the consumers’ rights, one could not have failed to be 


struck with the advantage the companies possessed by 
co-operating.for a common object, and the all but hopeless 
position of а consumer who by himself stood up in defence 
of his statutory rights to resist their encroachments.” The 
writer then goes on to point out that “this right to be 
supplied at a lower pressure is a valuable one, because 
lower-voltage lamps are far more economical, and the con- 
sumer therefore gets his light at a reduced cost.” This 
is rather jumping to conclusions having regard to the 
conflicting evidence given at the enquiry on this point, and 
now that the Board of Trade have given their decision in the 


matter we see that the limited number of obstructioniats are 
not supported. The following extracts from the letter in 
question may be of interest to our readers. For instance, 
the writer says: “ Daring the Board of Trade enquiry the 
electrical engineer of the Glasgow Corporation admitted that 
he had deprived consumers of their right to а supply at the 
lower pressure because it suited his purpose to do so, and 
the same arbitrary conduct was admitted by the electrical 
engineer to the St. Pancras Vestry. Again, there 
is a clause in the Board of Trade rules, mada under the 
Electric Lighting Acts, which prohibits the companies 
from ailowing the pressure at the consumers’ terminals to 
vary more than four volts above or below the normal 
pressure, and in the event of the supply company exceeding 
this limit the consumer’s remedy is to summon the company 
in the police court.” As showing in what manner this 
clause is adhered to Major-General Turner quotes, in con- 
clusion, the case of the Westminster Electric Supply Cor- 
poration, reported in our last issue, in which a number of 
summonses against them for exceeding the limits of varia- 
tion permitted by the Board cf Trade were dismissed by 
the magistrate as due to “ accidental causes.” 


The Sectional Third-Rail System.—Mr. Henry 
Hale has a good article in the New York Electrical Review 
on the Baltimore and Ohio Belt Railroad, which line 
extends through the city of Baltimore from the south- 
western to the north-eastern suburbs. Originally, the electric 
current was conveyed from the power-house by the overhead 
system, but on account of the considerable amount of 
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leakage which occurred, in spite of the insulation, a change 
was made to the sectional third-rail system upon what is 
known as the Belt section. In the installation of the new 
system the motors which had been taking the overhead 
circuit, were again used as they required but few altera- 
tlons—merely the attachment of cast-iron shoes to the 
exterior of each driving-wheel truck. The following 
method is adopted on this line in charging the rails. The 
motorman on the electric locomotive turns the controller 
to the first noteh, opening at the same time the throttle to 
the alr-engine. This, taking compressed air from the 
storage reservoir of the air-brake system, drives an electric 
generator, which generates sufficient current to operate 
the magnetic switch and connect the third rail with the 
current supply from the power-house. This switch has a 
capacity of 2,000 amperes, and is enclosed in a cast-iron 
weather-proof box. It is practically a solenoid with two 
windings ; ene a fine winding, with many turns around 
the magnet, taking a current of about 550 volte from the 
generator on the electric locomotive through the controller, 
the contact shoes, and the third rail. This current raises 
a plunger, which closes the switch and feeds the power- 
house current of 700 volts to the third rail. The moment 
the weaker generator current passes through the fine 
winding and closes the switch, current from the power- 
house passes through the heavy winding of the magnet 
and keeps the switch closed until the contact shoes 
of the electric locomotive have passed to the next 
seetion. The circuits around the magnet being broken, 
the switch opens by gravity. The contacts last to 
operate are of carbon, and the spark, if any, is between 
these contacts, thus preventing the metallic contacts from 
injury. At the instant the contact shoe at the forward 
end of the locomotive comes in contact with tho forward 
section of the third-rail conductor, tho switch controlling 
the feeder for that section closes, and the switch for the 
rear section opens. Each of the magnetico switches is pro- 
vided with a single-pole double-throw knife switch in series 
with the fine winding of the magnet for use to teat the 
magnetic switch, and ascertain whether it is in proper 
adjustment. One point of interest in connection with this 
sectional third-rall system is that tho current rails are 
fully as heavy as those used in the construction of the 
track, weighing as they do from 801b. to 901 to the yard. 
The locomotives in use on this line weigh 96 tons each, and 
are equipped with four General Electric motors, mounted 
directly upon the axles. 


Electric Tramways Promotion.—The proposal to 
amend Standing Order No. 22 in the interests of tramway 
enterprise is mado the subject of a letter to the Times from 
Mr. J. Clifton Robinson, the general manager of the London 
United Tramways Company. In it he expresses the belief 
that the order in question, as at present framed, has retarded 
more than anything else—save, perhaps, the confiscatory inter- 
pretation of the iniquitous purchase clause of the Tramways 
Act of 1870—the development of tramways in this country. 
Lord Morley has now taken the matter in hand, and Mr. 
Robinson thinks a fair prospect presents itself for the 
abolition of this “particularly objectionable anomaly.” 
Standing Order No. 22 applies to all Tramway Bills, and 
the difficulties it creates, Mr. Robinson points out, are eyen 
greater in some parts of the country than in London. 
“No one without experience in tramway promotion,” the 
lewer proceeds, can realise the difficulty of obtaining the 
necessary assents even from willing local authorities, 
the haggling over clauses, drafting agreements, and getting 
in the right form everything bearing upon the local con- 
ditions, and in time to be produced before the Examiner on 
Standing Orders. And if, after all, you fail to obtain the 
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formal assents by the appointed date, your ВШ is dead for 
another session, and all your time, surveys, parliamentary 
plans, and outlay are wasted, and require to be entered 
upon de novo" What Mr. Robinson calls the most heart- 
breaking part of the business is the fact that local authorities 
have joined the ranks of concession-hunters, and are now 
so much given to the practice of extorting what they call 
eoncessicns—bat what a parliamentary committee recently 
plainly set down as blackmail—from the promoters of various 
Bills. The unfortunate fact із, as Mr. Robinson poiuta 
out, that where such blackmailing practices do flourish, 
it becomes well-nigh impossible to introduce tramways in 
districts where such undertakings might otherwiso be 
carried on both to the profit of the company and to the 
great advantage cf the locality. And where tramways 
are constructed, they may be so handicapped by financial 
burdens of this character as to deprive the public of the 
economic benefits in low fares which electric tramways are 
so eminently adapted to afford. The sooner this most 
unsavoury and immoral business is put an end to the better.” 
In the case of the London United Tramways Company in West 
London, Middlesex, and Surrey, Mr. Robinson says they bad 
been forced to agree to spend scores of thousands of pounds 
in properties, road and bridge widenings, etc., unnecessary 
for the purpose of the tramways, to say nothing of wood 
paving, whole roadways and annnal direct payments, in 
order to secure the permission of the authorities to pro- 
vide the travelling facilitles needed and desired by the 
people of the districts affected. By the proposed alteratjon 
of Standing Order No. 22 tramways would occupy tho same 
footing as railways, gas, water, and other similar under- 
takings. Parliament would hear all sides of every question 
and decide each on its merits, and there would be an end 
to “this wanton trafficking in assents.” In conclusion, 
the writer believes the time has arrived “not only for the 
suspension of Standing Order No. 22, but also for such a 
sweeping amendment of the general Tramways Act of 
1870 as will meet the national demands in the develop- 
ment of electric traction, and until something in this direc- 
tion is done Great Britain will continue to lag far behind 
Continental countries, the Colonies, and the United States, 
and the great problem of overcrowding in London and the 
larger cities will remain to plague the hearts of our rulers 
and our social reformers.” 


Telegraph Statistios —Tho Journal Telegraphique for 
April gives two valuable supplementary tables of figures to 
the telegraph and telephone statistics published at the end 
cf last year. Additional information is given as to those 
countries which were not included in the annual statement 
for 1899—viz., Italy, the Portuguese Colonies, New Zealand, 
and Queensland. Taking the case of Italy first, the length 
of the lines in operation totals to 27,588 miles, while the 
wire mileage is given at 87,413. In all there are 6,035 
offices in use. The Morse system is generally adopted in 
Italy, tbe total number of instruments employed being 
9,984, of which 191 are Hughes apparatus, 104 various 
types, and the remainder Morse instruments. This latter 
figure of 104 includes 22 Wheatstone automatic apparatus, 
68 Wheatstore receivers, and 14 of the Baudot type. 
The number of messages received and dispatched during 
the year come to 10,918,615, of which 8,688,466 
were inland telegrams, and 2,260,149 international. 
The service telegrams, to the number of 374,340, bring 
this total up to 11,202,955, which represents receipts 
amounting to £637,288. The expenses are put at 
£127,579, but this figure only includes payments in 
respect of salaries, materials, and maintenance distinctly 
attributable to the telegraph service. It omits all refer- 
ence to expenses of administration, as the postal and tele 
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graph departments in Italy are merged into one, and the 
postal figures are not given. The figures in the case of the 
Portuguese Colonies stand thus: length of lines, 1,869 
miles; length of wires, 2,355 miles; offices open, 77; 
inland messages, 60,595; international messages, 2,720 ; 
service messages, 16,597 ; receipts, $5,961; and expenses, 
£17,453. In connection with this last item, it must be 
remembered that the exceptionally heavy coat of con- 
structing the lines in the Zambesi distrist is taken into 
account, and this is mainly responsible for the receipts 
being out of all proportion to the expenses. In these 
colonies, which also include the province of Angola and the 
Portuguese Indies, Morse instruments are universally used. 
In New Zealand there are 7,725 miles of line, 20,046 miles 
of wire, 915 offices open, 342 Morse and 887 other instru- 
ments in use (including 829 telephone apparatus), 5,408,004 
inland and 61,627 international messages dispatched and 
received, £124,626 receipts, and £190,878 expenses. The 
type of instrument in use in Queensland is not stated, but 
the following are the figures given: 10,952 miles of line, 
20,880 miles of wire, 456 offices in operation, 1,203,864 
inland, 8,080 international, and 131,045 service telegrams 
received and dispatehed, and $89,927 receipts. In the case 
of Queensland no expenses are given, it being pointed out 
that owing to the arrangement of treating the postal and 
telegraph departments as one it is impossible to give the 
expenses attributable exclusively to the telegraph service. 
The second table in question gives the lengths of the 
lines and wires in operation in practically every 
country in the world. From this table we gather that 
Great Britain and Ireland have 47,930 miles of line and 
352,415 miles of wire; France (including Algeria and 
Corsica), 90,597 and 347,539 miles respectively ; Germany, 
83,638 and 306,790 ; Russia, 98,610 and 315,991 ; Austria, 
24,434 and 75,048; Italy, 27,588 and 87,413; and the 
British East Indies, 27,588 and 87,413 miles respectively. 
In the matter of length of local submarine lines and wires, 
France comes first with 6,204 and 6,806 miles respectively ; 
Great Britain and Ireland next with 2,701 and 9,221 miles 
respectively ; and Germany third with 2,558 miles of line 
and 6,598 miles of wire. Germany takes first placo as 
regards underground wires with 4,230 miles of line and 
28,731 miles of wire. Next in order is France with 
5,667 and 17,521 miles respectively. Great Britain and 
Ireland comes third on the list, having 1, 230 miles of line 
and 60,476 miles cf wire underground. Although, accord- 
ing to the figures before us, France takes the premier 
position as regards submarine cables, this does not give 
quite a correct idea, because the French colonial lines are 
included, whereas such is not the case with England. 


Patent Law Roform.—Mr. Alexander Siemens read 
& paper on this subject before the Society of Arts last 
‘week, in which he claims that an ideal state of affairs 
would be reached if the patent laws of all civilised 
countries were made identical on tbe lines sketched out 
by him. If this were done, а patent taken out in one 
country oould be registered, at the option of the Inventor, 
in all the othors without any further examination of any 
kind, and in the event of litigation the commercial use in 
one country would be recognised by all the courts. А 
reformed patent law should have for its principal object 
the introduction of new inventions for the benefit of the 
publie, and wbile the interest of the inventor should not 
be entirely neglected, it should be subordinate, the autbor 
contends, to the “advantage and good of tho people.” To 
earry out this object, information about new inventions 
should be made readily accessible to the public, and every 
facility should be given to persons desiring to utilise an 
invention to obtain licenses from the patentee, and to 


overcome vexatious obstruction of any kind. Asa matter 
of fact, a good deal has already been done to make infor- 
mation about novelties easily accessible to the public. 
Another important point was that it should not be possible 
to keep up a patent for more than four years unless 
it could be shown to the satisfaction of the examiner 
that the invention had been worked for mote than 
one year on a commercial scale before the fifth 
year’s taxation became payable. If several methods of 
carrying out the same manufacture were described in 
one patent, the satisfactory working of one modification 
should be sufficient to keep up the whole patent; and, 
further, to facilitate the introduction of new manufactures, 
the system of compulsory licenses should be extended, so 
that anybody who was prepared to carry out an invention 
or adopt a novel device, but had been refused a license by 
the patentee, should be able to obtain one from the Patent 
Office, The author then proceeded to quote the opinion 
of the Board of Trade Committee, who recently issued 
their report on the subject, to the effect that the machinery 
as to the actual grant of the license is needlessly com- 
plicated, and recommending that the jurisdiction be 
referred to the High Court. Under a good system it 
was not to be anticipated that many compulsory licenses 
would have to be granted, as inventors would find that it 
was more to their interest to grant licenses on reasonable 
terms than to refuse them. A licensee should also, whilst 
he was working his license, be entitled 60 bring an action 
for infringement. But in no case should an action for 
infringement be allowed to proceed when the defendant 
could prove that the plaintiff knew cf the infringement 
for six months before action, Such rules as he had 
suggested might prevent blackmailing by men of straw 
or speculators who bought up patents, and enable 
licensees to protect their interests in cases where they 
could not induce the patentee to prosecute third parties 
for infringement. On the other band, it should not be 
possible to invalidate a patens which had been worked 
for more than two years on a commercial scale by 
the patentee cr his licensees, except by proving that 
the invention was in use on a commercial scale for a 
reasonable time before the first application for a patent was 
made. In tbe discussion which followed the reading of 
this paper, Mr. E. Carpmael, Mr. J. T. Thornycroft, and 
Mr. Fleteher Moulton, K.C., were all agreed that the 
author's suggestions in regard to compulsory licenses were 
not required. The difficulties in the way of ingenious 
inventors were sometimes insuperable, and in many cases 
patents were not made workable until years after they were 
granted. The Lord Chief Justice of England, who pre- 
sided over the meeting, did not think that any Government 
guarantee was desirable, and anything like examination 
into novelty would be difficult. Many boná fide inventors 
were far before their time, and care should be taken that 
the rights of such men should not be taken away after so 
short a period as 15 years; but the inventor should 
certainly havo all the benefit of the knowledge of the 
Patent Office as to identical or similar inventions, and the 
public were also entitled to such information. He could 
not but join in the chorus of disapprobation of Mr. 


Siemens s suggestion that a patent should be invalidated 


by five years’ non-user, and he could produce more than 
one instance of tho reader's distinguished uncle s (Sir 
William Siemens) inventions not baving been productivo 
or workable for several years. The report of the committee 
of which he and his friends Mr. Fletcher Moulton and 
Mr. Carpmael were members embodied what he fully 
believed were reasonable recommondations. A vote of 


thanks to the author closed the proceedings. 
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BARNES AND MORTLAKE ELECTRICITY 


——' 


Introduetory. ^ | year for ever from the lords of the manor in order to 

For once in a way an ancient name has prevailed, for in | excuse them from serving tho office of Reeve at Wimbledon. 
‘olden times the name of this place was Bernes or Borne, | A few eventa in this locality belong even to English history. 
which Lyson says means “a barn.” Perhaps the aboriginal | It was at Barn Elms that Sir Francis Walsingham, Seerc- 


WORKS. 


W. FAIRLEY, ESQ, 
CONSULTING ENGINEER. 


inhabitants had a granary here—hence the barn. The 
town is celebrated in the popular mind as pertaining to 
the boat race; in a citizen's point of view as being one of 
the points where Thames water is purified and stored for 
household use. Barnes does not pride itself upon its 
anclent estate, but upon its modern utility. Its local 
authority has been enterprising enough to establish an 
electric light installation, which proves it to be in the 
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tary of State to Queen Elizabeth, entertained his Royal 
mistress. Near Baro Elms was the house where Jacob 
Tonson lived, the secretary of the celebrated Kit-Cat 
Club, whose members are called “the patriots that saved 
Britain,” and whose portraits were placed in their en 
room, having been painted by Sir Godfrey Kneller. It 
would be useless now, when visiting the fine church, to 
examine the churchyard for any traces of Mrs. Baynard's 


White Lodge. 


forefront of modern progress. Still, there are various 
interesting events connected with tbe older history of this 
locality which, when it is posing to be quite up to date, we 
may briefly refer to. Thus, а long way back, even in the 
time of Athelstan tbe Saxon, we find that the manor was 
given by the King to the Dean and Chapter of St. Paul's, 
and we are told in the Doomsday Book that “the canons 
of St. Paul's, London, hold Berne." Bat later on, the 
Archbishop of Canterbury seems to have had a lien upon 
the manor, in that he was entitled to а sparrow hawk 
or 2s. in money annually, and also £2 every twentieth 


tomb, but the epitaph remains among the antiquarian lore 
of last century. The first two lines of the epitaph read— 
Here lies that happy maiden, who often said, 
That no man is happy until he is dead.” 

Among the buildings or residences of note around Barnes, 
White Lodge takes a prominent position, The Lodge is 
generally associated with Richmond, and comparatively few. 
people know that it is really within the bounds of Mort- 
lake." According ‘to Andereon, in his ' History of Mort- 
lake,” ithe тоске was built by, George І, but remained 
in an unfinished state until George П.’ daughter, the 
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Princess Amelia, became in 1751. It is a matter 
of common knowledge that the Lodge was long the resi- 


dence of the late Duke and Duchess of Teck and family, | h 


but not so generaily known that his Majesty King 
Edward VIL spent some of his early days within its 
recincts, while Prince Edward of York was born there. 
о present Ranger is his Royal Highness the Dnke of 
Cambridge. A view of the Lodge is given herewith. 
Sheen Lodge, one of the residences cf his Grace the 


Duke of Fife, is situated on the south side of the parish. ! natural 


the electricity supply it is proposed to charge 6d. unit 
for lighting purposes ы. 3d. per unit for ab aad and 


eating. e works are starting with about 50 consumers 


connected, representing an egate load of between 2,500 
and 2,000 8-c.p. lamps, inclu ng the lighting of the Council 
offices, works lighting, ote. ere is no public street- 


lighting at present. Having re to the popularity of 
the neighbourhood as a residential centre, it will be seen 
that the еч of the undertaking are bright. The 

vantages of the site selected for the works are 


— ШИ А 


Batnes Church, 


The premises which now serve as the headquarters of the 
Sheen Club were formerly occupied by ths Duke de Paris. 

So far as we can discover there is no particular history 
attaching to Barnes Church, which is the subject of 
another of the accompanying illustrations. It is a very 
ancient structure, as may be seen. Dr. John Dee lived at 
Mortlake, and was in 1575 visited by Queen Elizabeth at 
his house, which was situatsd near the presont Queen's 
Head-court. Mortlake at one time was very celebrated for 
ite tapostry works. 


also in favour of the undertaking, the situation being 
practically ideal in all those respects which bear on the 


question of economical generation and supply. 


Evolution of the Lighting Scheme. 


The question of the electric light first came befcre tho 
Urban District Council in June, 1896, when a neighbouring 


company gave notice of their intention to apply to tho 
Board 


of Trade for powers authorising the supply of 
electrical energy within the jurisdiction of the Council. 


Ranelagh Club House, Barnes. 


Barnes has many picturesque spots. The High-street, 
leading from the river tc the pond on the common, is 
very quaint. At the east end of the parish stands Barn 
Elms, now occupied by the Ranelagh Club, a popular home 
of golf and polo. 

The urban district of Barnes consists of the parishes of 
Barnes and Mortlake, which have a combined population 
of nearly 20,000, and a ratable value of £148,029. Gas is 
supplied to the district by a neighbouring company at the 
not immoderate rate of 2s. 11d. per 1,000 cubic feet, For 


The subject was referred to a committee, and on their 
recommendation the Oouncil in November, 1896, resolved 
to withhold their consent. On July 26, 1897, the then 
chairman, Mr. Laidlaw, gave notice that ho would move 
at a meeting, to be held on Sept. 28 of that year, that 
the Council apply for a provisional order. In the month 
of August, the company who applied tho previous year 
again approached the Council with the view of obtaining 
their consent ander the Electric Lighting Act. The 
Chairman motion, on coming before the Council in 
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September, was unanimously adopted. The company was, 
therefore, refused. 

About this time the Council appointed a special com- 
mittee, and conferred upon them power to make all 
nece arrangements for obtaining the order. The com- 


mittee after having settled the necessary details of the 
order, issued in February, 1898, a eircular letter to 1,145 
occupiers of premises of a ratable value of £20 and upwards 
for the purpose cf ascertaining whether in the event of 
the Council obtaining the order there was likely to be a 
А postcard was enclosed for а 


demand for the light. 
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On Feb. 14, 1899, the committee called in Mr. Fairley, 
of Victoria-street, Westminster, to assist them in their 
deliberations. Mr. Fairley prepared a report dealing fully 
with the question. The report was carefully considered 
by the committee, and upon their recommendation the 
Council in July, 1899, decided to at once proceed to carry 
out the order themselves. 


Site and Accepted Contracts, 


The question of finding a suitable site was next dealt 
with, and as the Council had available land adjoining 


Sheen House, Barnes. 


reply—of these cards 483 were returned, 267 being favour- 
able and 226 in the negative. The total number of 8c. p. 
lamps required was 9,062; of this number 5,751 were on 
the line the Council proposed to lay mains at once. On 
May 2, 1898, the committoo was informed that the Barnes 
electric lighting order had been made by the Board of 
Trade, and on July 1 of the same year it was confirmed 
by the Electric Lighting Orders Confirmation No. 6 Act, 
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their existing offices and facing the river, with convenience 
for water and barging, 10 was decided to erect the station 
there. The Local Government Board was accordingly 
approached and their sanction obtained. Tenders for the 
several works wore next invited and received from firms of 
the highest standing, the following being a list cf those 
accepted : Buildings, Munday and Sons. Boilers, steam 
plant, and condensers, Babcock and Wilcox, Limited. Steam 
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Bite of Central Station, Barnes. 


1998. In the August of that year two companies gave 
notice of their intention to apply for powers to supply 
euergy within the district, and were informed that as the 
Council had their own order any such applications would 
be opposed. In the beginning of the year 1899 several 
applications were received from companies desiring to lease 
and work the Councils order. These applications were 
referred to a special committee, who were inatructed to 
report whether the Council should part with the order or 
work it themselves, and a direction given that the committee 
should employ technical scientific advice, 


dynamos,Siemens Bros. Storage batteries, Electrical Power 
Storage Company. Cables, Callender’s Cable Company. 
Overhead travelling crane, Chatteris Engineering Works 
Company. Meters, Schattner Electricity Meter Company. 
Wiring, Johnston and Fitzer. 


Buildings, 


The generating station is situate on the north side of 
High-street, Mortlake, adjoining the towing-path, on what 
was part of the Council's depot, and practically in the 
centre of the district. Id comprises engine-house, boiler- 
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house, coal store, offices, test-room, battery-room, ete. | building, the general office is on the right, and on the left 
The buildings generally are one storey high, except in the | is the test-room, switchboard enclosure, and engineer f 
C————————— án store. The entrance hall leads directly into thd engine- 
| | house, which is 42ft. long, 31ft. 8in. widd, and 21ft. high, 
: | | The walls are faced in brown, green, and white glag 
CAE bricks to a height of 6ft., tho upper portion being face 
in pressed gautt bricks, with red brick dressing. Thè 
roof is an open ono having a glazed ventilating ight 
the whole length. The engineers office is at the side of 
.engine-house, having a window giVing 4 view of all pa 
of the C At the rear of this сёй is the work- 
shop, and beyond this the workmen’s messroom arid 
condenser pit. The boiler-house is alongside the engine- 
house and of the same length atid breadth, but the height 
‘is 22ft. The walle are faced in stock bricks with red 
arches and blue brick angles; tho roof is similar to that 
of the engine-house; the boiler fronts are faced with 
Rockingham glazed bricks. 


Both the engine and boiler houses are fitted with 
temporary ends, covered on the outside with galvanised 
corrugated iron, and matchlined and varnished on the 
inside, so as to allow of any future extension that may be 
necessary. At the rear of tho boiler-house is the coal store, 
10ft. wide, with high openings opposite the boilers to 
allow of the tubes being withdrawn when necessary. At 
the end of the coal store, and adjoining the condenser pit, 
is the well-house, where a well has been sunk for water 
for condensing purposes; this {well is about 5{t. below the 
lowest recorded tide, and an 18in. pipe is carried out to 
low water, 20 there should always be sufficient water avail- 


Central Bixee Baraca | able for condensing; above the well-house are fixed the 

E main water-tanks, containing about 4,700 gallons supplied 

front, where there are two, and are built in stock bricks, from tho company's mains, The battery-room is over the 
with blue brick plinth, red gauged arches, and red brick general office, test-room, and stores the whole length of 
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and terracotta dresdings, and the front portion is finished | the building, and is 65ft. long and 15ft. wide with open 
with a parapet and stone coping. On entering the timer roof, and is approached Ъу a spiral staircase from 
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the engineer's store, and has a door in the end wall for 
hoisting materials. 
The chimney [shaft is 16ft. from the present end of 
boiler-house, the flue being carried underground and a false 
opening left on the opposite sido, so that, if necessary, a 
flue can in the future be taken in there. The height of the 
chimney above ground is 120ft., and 143ft. above the 
bottom of foundations. The cement concrete foundations 
are taken down into the London clay, which was expected 
to be met with about 18ft. below ground, but was not 
found until 23ft. in depth. The footings were built in 
cement mortar, and from the bottom of flue to 70ft. above 
und in lime mortar, and the upper portion in cement. 
e shaft is carried up square to a height of 21ft. above 
ground, and then octagonal, faced in s with red brick 
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The inspection of the works which subsequently took place 
found everythiug in very shipshape order. The compactness 
of the buildings and general arrangement of tho plant wore 
remarked upon. A champagne luncheon served to nearly 
100 guests in the Council-chamber followed, Mr. 8. W. 
Lambert taking the chair. 

In proposing “Success to the Undertaking,” Mr. 
Tuos. Skewes Cox, M.P., alluded to the substantial 
manner in which the works just opened had been carried 
out. Despite the name of their consulting engineer, the 
work had not been “ Fairley” but, on the contrary, “very " 
well done. 

The CHAIRMAN, who responded, remarked that the 
success which had attended the nndertaking up to date 
surpassed even their anticipations. They had not expected 
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Block Plan of Central Station, Barnes. 


quoins and dressings, and finished with a terra-cotta ca 
and blocking course. The shaft in the lower is lin 

with firebrick (entirely separate from the 0 brick- 
work) 7ft. in diameter, with an air-space all pine to allow 
for expansion, having flues through the walls of shaft on 


each face of shaft. 
( To be continued. ) 


Formal Opening Ceremony. 

Wednesday last witnessed the formal inauguration э 
the supply from the Barnes and Mortlake electricity works, 
when after a few remarks fitting the occasion addressed 
to the guests by the chairman of the Urban District 
Council, Mr. 8. W. Lambert, J.P., that gentleman shared 
the honour of s the 170 two. engines with the chair- 
man of the Lighting H. Collier, F. S. I. 


to have so many as 5,000 lamps connected up to the mains 
ad that early stage of the su ply. 
The CHAIRMAN, in pro “The Engineer,” spoke in 

very appreciative terms of Mr. Falrley's services, especially 
in his capacity as engineer to the Richmond Main 
Seworage who could not wish for & more com- 
petent servant. The works which they had j eni 0 Ба 
were not only а credit to Mr. Fairley, 

monument to his skill. The instructions Pt to Mr. 
Fairley were that they wanted everything of the very 
best that money could buy, on the спора that any 
attempt at economy in connection with an under- 
taking would be misplaced. This policy had been strictly 
adhered to, and the result was that eir station would 
safely bear comparison with any station of similar size 
extant. The district owed mueh to Mr. Fairley for what- 
he had done. 


— — — | 
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In responding to this toast, Mr. FAIRLEY took advantage | meneement of the scheme, and its completion in that short 
of the occasion to publicly thank the chairman and others | space would not have been possible without the assistance 
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SOU TH ELEVATION: 
' Details of Central Station; Barnes. 


concerned for the hearty support received from them | of firms of very high standing. The contractors had 
throughout. It was nine months only since the oom- | fallen in with every suggestion likely to benefit tho scheme. 
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The Council had also been very fortunate in obtaining the 
‚ services as resident electrical engineer of Mr. Davidson, who 
` had proved himself a most energetic and competent officer, 
and was, moreover, rA gus of having а very successful first 
ГЕ The successful completion of the scheme had 
due in а large measure to the services rendered by 
the officials, and especially to the untiring efforts of Mr. 
Tomes, their surveyor, and Mr. Goodale, the latter 
pier having been responsible for the finances of 
e undertaking. In tbis connection he might mention 
the station held the record, being the first to start with 
а profit, for according to Mr. Goodale's showing they had 
a balance of £24. 4s. 5d. on the right side. But he 
(Mr. Fairley) bad not enquired as to the manner of arriving 
at this astonishing result. | 
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Chimney Details, Barnes. 


' The Contractors " was tho next toast on the list. This 
was proposed by Mr. COLLIER and responded to by Mr. 
Том CALLENDER—who expressed a hope that the present 
rate of profit-making would be maintained—and other 
contractors’ representatives present. 


WIGAN OPENING CEREMONY. 


In our issue of Feb, 1 we described and illustrated the 
Wigan central station, the formal opening of which was 
deferred from that time, because of the national loss sus- 
tained in the death of Queen Victoria, to April 24, when the 
Mayor, Mr. Councillor Fyans, in the presence of a large 
company, formally opened the works. 

Councillor T. WonrHINGTON, in opening the proceedings, 
referred to the lamented death of the late sovereign, 


and stated he wae going 
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to ask the Mayor to give 
the finishing touch to their new station by ii sai n 
open. Less than two years ago Mr. Councillor 

laid the foundation stone of the building, since when 
some £80,000 had been spent on the works, and 
the whole town had been furnished with cables and 
subways for tho distribution of electrical energy. A 
tramline had been constructed and opened, and within 
another month he hoped a second line would be in 
existence. Further, he boped by the middle of July to 
have the sanction of Parliament to construct a further 
line, and he did not think the committeo would stop at 
that or fail to appreciate the value of electricity until they 
had covered every highway possible within an easy radius 
of Wigan. He pointed out various applications of elec- 
tricity, and trusted the inhabitants would take full advan- 
tage of these applications. He expressed t confidence 
in their engineer, his designs, and the success of his work. 
He had great pleasure in asking his Worship the Mayor to 
declare the works open, and on behalf of the committee 
presented him with a silver key, which he trusted the 
Mayor would take home as a memento of the ceremony of 
that day. 

The Mayor tendered them his very grateful thanks for 
the handsome present they had given him as a memento of 
that occasion. He thought that, while their thanks were 
due to others, they should not stint their praise to Mr. 
Councillor Worthington in consideration of the zeal, time, 
and devotion Mr. Worthington had given to the attain- 
ment of the great work of an electric installation. Then 
in Mr. H. Collings Bishop, the electrical engineer, they 
possessed one of the most valuable officials that any cor- 
poration could possess. He alluded to the objection 
some people took to the spending of a little money for 
the parpose of gaining information, yet, as a rule, this 
expenditure was all clear gain to the Corporation. 
From a financial point of view they must ask the public to 
bear with the committee a little longer, because at first the 
undertaking would hardly be at its full capacity, and a 
short time must elapse before financial success could be 
reached. In conclusion, the Mayor thanked them for their 
present, which he would treasure very highly. 

Councillors GER and SUTHERLAND addressed the 
assembly, which subsequently adjourned to the machinery 
department, whero the Mayor, amid applause, started the 
engine, turned the current on to the switchboard, and 
declared tho works open. 

Altogether the ceremony was extremely successful, and 
we have no doubt that the enterprise of the Corporation 
will be ultimately as successful. 


THE COMING VISIT OF THE INSTITUTION OF 
ELECTRICAL ENGINEERS TO BERLIN. 
( Concluded from page 589.) 
THE APPARATUS FACTORY IN THE ACKERSTRASSE. 


The factory in tho Ackerstrasse qu 10 and 11) repre- 
sents tho intermediate stage in the growth of tho huge 
business now possessed by the Allgemeine Elektricitáts- 
Gesellschaft. It was acquired in 1887, when the original 
factory in Sohlegilstrasse was found insufficiently large, 
and was devoted, until in its turn outgrown, to the manu- 
facture of dynamos, motors, instruments, cables, india- 
rubber, and other installation material. Since the year 
1896, when the manufacture of large generators and motors 
was transferred, as described above, to the Brunnenstrasse, 
and in 1897 the cable and indiarubber business to a new 
factory at Oberschéneweede, the premises at Ackerstrasse 
have been devoted entirely to instruments, arc lampe, and 
other accessories in connection with electrical installations, 

The bulldings constituting the factory form the four 
sides of a largo square fronting four streeta. The ground 
covered is 15,000 square yards, and as the premises are in 
four storeys, the working area amounts to over 60,000 
square yards. Although, of course, in 1888 electric light 
ing was a proved success (and it goes without saying that 
the Ackerstrasse factory was lit electrically), yot at that 
date little practieal experience or knowl was to be 
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obtained of the results of factory driving by motors, energy installation of several separate plants. It was, therefore, 
transmission by electricity being then more or less an | decided by the directorate to adopt electric driving, which 
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academic question. The arrangement of the factory with , lent itself so conveniently to the nature of the premises, 
four wings and in four storeys was not, however, well | and which only meant the building of one generating station, 

: The foresight thus shown was well rewarded by the successful 
resulta which followed, and the economy and flexibility 
of the system being soon recognised, the factory of the 
Allgemeine Elektricitate-Gesellachsft became the model 
upon which numbers of other workshops were equipped. 
Exch department is driven by its own motor, which is 
mounted on а bracket close to the roof, and is belted to 
the countershafting. In addition to these motors which 
drive the general shafting, there are mar y separately-driven 
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tools, and here, as in the Brunnenstrasse, portable tools 
electrically operated are largely used, notably in the switch- 
board department for drilling the marble or slate bases of 
the boards. 

The most noteworthy departments are those devoted to 
the manufacture of arc lamps (Fig. 12), measuring instru- 
ments, switchboards, and resistances, although there are 
—. many others covering all classes of electrical accessories for 

Fic 11. | lighting, power transmission, central station, and traction 
appliances. In the first-mentioned department every stage 
ted to the transmission of energy by means of ateam- | in the manufacture of shunt and differential and enclosed 
sis i to accomplish whicb would have involved the | аге lamps for both continuous and alternating currents can 
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be seen. Every lamp is carefully regulated and subjected 
to & lengthy test before being sent out. A special motor- 
generator is provided for the testing of the continuous- 
current lamps, the ordinary supply being three-phase. In 
the switchboard department, naturally the high-tension 
apparatus excites the most interest. The standard 

tohes designed by the Allgemeine Elektricitats-Gesell- 
schaft operate satisfactorily for tensions up to 12,000 volta 
without the necessity of an oil break. The blades are 
carried on special insulators, and are actuated by a neat 
lever arrangement, causing them to fly apart simultaneously 
over а lung are of а circle. The high-tension fuse consists 
of a glass tube filled with a special powder for a certain 
distance at each end, and containing in the middle three 
short glass tubes supported between asbestos discs. The 
fuse is formed of three wires in parallel, one of which 
passes through each of the small inner tubes. All switches, 


fuses, and other installation materials are designed to 


conform with the Ев of the Verbandes Deutscher 
Elektrotechniker. e power required to drive the Acker- 
strasse factory is obtained from the central station in 
the Brunnenstrasse factory, the transmission cables being 
brought through the tunnel connecting the two works. 
There is also, however, a separate station in the former of 
about 1,000 h.p., which is kept in reserve and for overloads. 

We hope that the above information will be sufficient to 
convey to our readers a general idea of the nature and 
extent of these works, and that it will serve to make a 
personal acquaintance with them more usefal and interesting. 


5 = == 
ELECTRIC LIGHTING ACTS, 1882 AND 1888 


. The Board of Trade, after consideration of the repre- 
sentations made at the recent enquiry held at the West- 
minster Town Hall with respect to the regulations made 
by them under the Electric Lighting Acts for ensuring a 
proper and sufficient supply of electrical energy, have 
decided to make further regulations in the accompanying 
form amending those previously made: 

Boarp or TRADE ELECTRIC ‘Liguting REGULATIONS, 
Regulations Made by the Board of Trade for Ensuring a Proper 
and Sufficient Supply of Electrical Energy. 

ое ; ions.—1. In these lations the expres- 
sion ** principal regulations " means the рерин for по НЕ 
& d gef and sufficient supply of. electrical energy made by the 
of Trade under the . Order, ——, and referred 


to in d 1 85 from the Board of Trade to of the 
yo ; 

Amendment of Regulation 5 of Principal Regulations.— 
2. tlon 5 of the principal regulations shall be read as if the 
follo provision were added at the end thereof : ** Provided 
that so long as effect is given to the next following tion, 
the undertakers shall not be bound, under this regulation or 


any regulation corresponding thereto, previously made, to 
comply with any condition which has been or may be imposed 
thereunder, the effect of which is to prohibit any change In the 
pressure of the supply to any premises except with the consent 
V Regulation 6 of Principal Regulat 
ment of 1 of Princi ions. — 
3. Regulation 6 of the principal regulations shall be read as if 
the following provision were added at the end thereof: ‘‘ But 
where the consumer withholds his consent after the under- 
takers have offered to comply with the general terms and con- 
ditions imposed by the Board of Trade (county council, local 
authority), and, if not required to do so under those terms and 
conditions, also to pay the reasonable eost of or incidental to 
the change (including compensation for any loss or damage 
incurred а consequence of the change), the undertakers may 
appeal to the Board of Trade, and that Board may, if they 
k fit, give their consent to the change on such terms and 
conditions as they impose, and the consent of the Board so 
given shall, for the purpose of this regulation, have the same 
effect as the consent of the consumer.” 

The Board of Trade may, if they think it necessary in any 
case, refer to a single arbitrator appointed by them to 
determine what terms and oonditions it would be proper to 
impose under this provision in case the oonsent of the Board 
is given. 

Ls such arbitration shall be subject to the like provisions 
as an arbitration in pursuance of a special Act under Part I. of 
the Board of Trade Arbitrations, etc., Act, 1874, and shall also 
be subject to the provisions of the Arbitration Act, 1889, as if 
the arbitration were pursuant to & submission, except that the 


the costs 


powers under the last-mentioned Асб with 
Board of 


to 
of the referenoe and award shall be exercised by the 


Trade instead of by the arbitrator. 
Made by the Board of Trade this —-— day of. 


Assistant Secretary, Board of Trade. 


FORTHCOMING EVENTS. 


Famav, May 3. 


of Arts. —At 8 p.m., Mr. A. C. Eborall on Polyphase 
Electric Working " (Lecture II.) 

Institution.—At 9 p.m., Mr. Chas. Mercier, M.B., on 
‘6 Memory.” 

Institution of Junior Engineers.—Ab 8 p.m., ordinary meeting. 
The Northcott Prize paper on *' How may the best efforts of 
Employers and Employed be exerted for their mutual advan- 
tege and for the national benefit?” by Mr. William Powrie, 

be read and discussed. 


SATURDAY, May 4. 


Institution of Electrical Engineers (Students Section). —Visib 
to the Davies-street works of the Westminster Electric Supply 


Corporation. 
idi Monpay, Mar 6. 

Royal Institution. —At 5 p.m., general monthly meeting. 
Seciety of Arts.—At 8 p.m., ‘“ Alloys (Lecture III.). 

lecture will be delivered by Dr. T. Kirke Rose. 

of Engineers. —At 7.30 p. m., The Treatment of Low- 
Grade Iron Ores for the Smelting Furnace" by Mr. 
Thomas B. Grierson. 
Tuzspay, Max 7. 


Institution of Electrical Engineers (Manchester Section) — 
At 7.30 p.m., ordinary meeting.—(Students’ Section), ab 
7.90 p.m., meeting at the Finsbury Technical College. 
Paper: Recent Work on Hertz Wave Phenomena and their 
Application to Wireless Telegraphy," by Mr. F. I. Hiss, jun. 

Seciety of Arts (Colonial Section).—At 4.30 p.m., Lieut. W. 
me R.N., on The Coal Problem: Ite tions to the 

mpire.” 


This 


Wepnespay, May 8. 
Institution of Electrical Engineers (Glasgow Section).— 
Ab 8 p.m., annual general meeting. 
meeting. Sir J oshua 


of Arts.—Ab 8 p.m., ordinary 
Fitch, LL.D., on School Work in Relation to Business. 


Iren and Steel Institute.—At 10.30 a.m., annual meeting opens 
ab the Institution of Civil Engineers, Report and treasurer’s 
statement for 1900 : presentation of the Bessemer gold medal 
for 1901 to Mr. J. E. Stead, F. I. C.; president's ina al 
address. Papers as follows: *'On the Properties of Steel 

gs,” by Prof. J. О. Arnold ; * On the Physical Properties 

of Steel,” by Mr. J. A. Brinell; On the Heat of Formation 
of Carbides апа Silicides of Iron," by Mr. E. D. bell ; 
©“ On the Use of Hydraulic Power in the Manufacture of Iron 
and Steel," by Mr. R. M. Daelen; On British and American 

Rolling-Mill Practice," by Mr. William Garrett ; On Dust in 

Blast-Furnace Gas," by Mr. A. Greiner; Оп a Waber-Cooled 

Blast.Furnace Bosh," by Mr. Axel Sahlin; On the Econo» 

mical Significance of High Silicon in Pig Iron for the Acid 

Steel Processes,” by Mr. Axel Sahlin; On Crystals of Carbo- 

Silicide of Manganese and Iron from a Blast-Furnace Burden," 

by Mr. J. E. Stead ; *'On the Effect of Copper in Steel Rails 

and Plates,” by Messrs. J. E. Stead and John Evans; Оп 
the New Bessemer Shop and Heating Pite at the Works of the 

Barrow Hematite Steel Company," by Mr. J. M. While ; ‘‘On 

the Measurement of Young’s Modulus for Iron Rods 

Tension and by Bending.” by Mr. H. E. Wimperis ; '* Note 

on a Medal struck in Steel. presented to the Institute by Mr. 

E, J. Ljungberg,” by the Secretary. 


TmurnspDay, May 9. 


Iren and Steel Institute. —At 10.30 a.m., annual meeting (second 
and last day). 

institution of Electrical Eogineers. — At 8 p.m., ordinary 
meeting, at the Society of Arte. Paper on Storage Batteries 
in Electric Power Stations, controlled by Reversible 
Boosters,” by Mr. J. S. Highfield. 


Fripay, May 10. 


Royal Institution. —At 9 p.m., Prof. J. C. Bose ou The 
Response of Inorganic Matter to Mechanical and Elecbrical 
Stimulus.” 

Physical Society of London.—At 5 DS ordinary moeting. 
Papers: Applications of Elastic Solids to Metrology,” by 
Dr. C. Chree F. R. S.; and The Thermal Properties of 
Isopentane compared with those of Normal Pentane,” by 
Prof. S. Young, F.R.S., and Mr. J. Rose-Innes. Council 
meeting at 4 30 p.m. 


Society of Arta. —At 8 pm., Howard Lecture on ''Polyphase 
Electric Working," by Mr. A. C. Eborall. (Leoture III.). 
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BRADFORD ELECTRICITY ACCOUNTS. 


From the accounts of the Bradford Corporation elec- 
tricity works just issued it appears that the total expendi- 
ture on capital account to Dec . 51, 1900, amounted to 
£241,409. 15s. 5d. We give herewith abstracts of the 
revenue account, general nce-sheet, and statement of 
electricity generated, sold, ete. : 


REVENUE ACCOUNT, 


Dr. Generation of Electricity. £ s.d. 
Coal or other fuel........... .......... ~.~ £5,976 7 9 
Oil, waste, water, and stores . 88017 2 
Wages ab generating stations . 2,300 10 0 
Repairs and maintenance: build - 

ings, £458. 198; machinery, 

£2,110. 48. dq. ...-.. . 9,569 3 

— — 11.732 18 6 
Distribntion of ccu 
Wages and other remuneration .... 225 19 3 
Repairs, etc., of mains . 553 10 2 
Repairs, etc., of meters, etc. ........ 343 18 2 
Wages—meter inspection ............. . 19117 9 
—— 1315 5 4 
Public Lampe. 
Repairs and renewals . . . T 773 5 9 
Rente, Rates, and Taxes. 
Rents payable ............................ . 95016 8 
Rates and taxes -= 1,001 17 11 
| — — 1.252 14 7 
Management Expenses. 
Salaries— Engineers'department..... 533 19 0 
Accountant, staff, ebe. . 836 17 5 
Proportion of salaries and expense 175 0 0 
Stationery and printing. . .... . 195 3 2 
General esteblishment charges......... 650 7 0 
— 2 391 6 7 
Special Charges. 
Insurances, eta in 122 4 6 
Incandescent lamps. . 680 0 2 
Motor and aro lamp hiring depart- 
mhh... MODUS . 1.523 1 6 
— — 2,325 6 2 
Total expenditure ......—..... .—..—.... -... 19,790 16 11 
Amount carried to neb revenue account........... 18,756 6 1 
8 £38,547 3 0 
r. 
Sale of current per meter for ligbting and motive £ ad. 
power, £30,980. 10s. 2d. ; SAIS £3,972. 185. ; 

public lighting, £523. 10s, ——— dá € vo 18 2 
Rental of meters, £1,078. 2s. Id.; sale of incan- 

descent lampe, £29. 12s. 7d. ; sundry sales, £99. 

I E E E O ане E 1,2200 16 4 
Rente receivable Mee анале асана ааа 3 15 0 
Motor and arc lamp department— hire, sales, obe. 1859 13 6 

| £38,547 3 0 
GENERAL BALANOE SHEET. 

Dr. Liabilities. £ в. d. 
Capital accountbp—amounbt received ................... . 229,536 11 1 
Sundry creditors .......................................... “ 1717 3 8 
Net revenue account— balance at credit thereof 10.190 14 5 
Sinking fund account ee — 10101 13 1 
ee ß аана 248 0 0 
O wing for interest on loans, Se ES 2,008 15 6 
Ditto to bank, iiec nia ah RII nap Ere SASUEUL 61,185 O 3 

£314 987 18 0 

Cr. Assets E s. d. 
Capital account — amount expended for works... . 259,413 11 0 
Stores on band ............................. 3 q 1974 8 6 
Hired motors and arc lampe 25 487 2 2 
Sandry debtors for current supplied. PEDE THES 19 294 17 3 
Other debtors......... * 3 145 11 8 
Cash in bank and in hand . ТУСТЕС 6372 7 5 


£314 987 18 0 
STATEMENT OF ELECTRICITY GENERATED, SOLD, ETO. 


Quantity generated in B. T. units T 4 141,284 
Quantity Pane lamyc ee 76 213 3.424.658 
old Private consumers by meter ... 3,348 213 Popup 

Quantity used on works . 414,058 
Тоба! quantity accounted for.. mds 18.898 710 
Quantity поб accounted for... ... ........... ....-....... .... 302,568 


Number of public lampe (arcs) .. 51 
Total maximum supply demanded (kilowatte) : lighting 2,275; 
traction, 467—total, 2 742. 


LEITH ELECTRICITY WORKS. 


From the electric lighting accounts of the above town 
for the year ended Dec. 31, 1900, it appears that the total 


ГА 


621 


| expenditure on i ке ag account to that date amounted to 


£44,042. ve herewith abstracts of the revenue 


account, re ance-sheet, and statement of electricity 
generated, sold, etc. 
REVENUE Account, 

Dr. Generation of Eleetricity. £ e.e d. 
Coal and other fuel. t £1.795 8 11 
Oil, waste, water, and engine-room stores, etc. ...... 93 3 1 
Wages аб generatin ng alien HERE CHI Y 742 0 1 
Repairs, eto. —Bulldings ................... eee E 45 8 10 
Engines and boilers ....................................—. Е 103 1 9 
Dynamos, motors, ebe. БЕ 44 19 4 
Other machinery, instruments, and tools = 57 6 1 
Accumulators and accessories ............................ Š 1 4 0 

Distribution of Electricity. 
Wages and repairs, etc., of mains. 1 “ 28 14 6 

airs, etc., of transformers, et - 4 7 0 
Public lampe—wages, carbons, and repairs.......... & 530 7 4 
Rents rates, and taxes ........................ .......... " 443 4 4 
Salaries —Engineer' в department Ж 343 13 10 
Accountant and clerical staff ............................ а 126 11 2 
Accounting and collecting ................................ 99 0 1 
Stationery and printing PEE СИС usus Co a a awed а 73 13 8 
General establishment charges 145 8 7 
Special charges—insurances, ebe es 66 6 6 

4 743 19 1 
Balance carried to neb revenue account 1641 4 7 
#6385 3 8 

Or. £ в. d. 
Sale of current —Private lighting at 5d. per B. T.U. 3041 5 4 
Motor power at 1gd. per B. T. U.. 5 -. 1167 12 10 

4 208 18 2 
Public lighting—arc lamps аб £20 per annum. 2160 7 9 
llaneous receipte—retesting installations, etc. 15 17 9 
£6,385 3 8 

GENERAL BALANOE- SHEET, 

Dr. Liabilities. £ ad. 
Public Worke Loan Board—balance due on mort- 

—— —— m — HI 99€ 33,188 0 0 
Edinburgh Savings Bank—balance due on mort- 

COO vais cancels 9,000 0 0 
Royal Bank of Scotland on account current ....... „ 2785 9 1 
Sundry огеөйїбога.....................................е‚‚‚ 428 18 0 

45,402 7 1 

Surplas—contributions from revenue for instalments | 
of mortgage debt repaid ............................... — 1819 0 0 
£47,214 7 1 

Cr. Assets. £ в. d. 
Capital account—amount expended for works.. 44042 4 10 
Stores on hanß³³ʒiWMtꝑu u . ã Ls 328 19 9 
Sundry debtors for current supplied „ 2,464 11 8 
Burgh general assessment n . 378 10 10 

£47,214 7 1 

STATEMENT OF ELECTRICITY GENERATED, SOLD, ETC. 
Quantity келеге: 2 B. T. апшйна..................... x т 576 329 
ablic lamps 64 

Quantity sold { Private coneumers ud mebers,, 298 119 511.765 
Quantity used in station eene ene 13,500 
Total quantity accounted forra—e ÿwꝛw p. . ee oe 525.265 
Quantity not accounted fond“ 51,064 
Number of public lampc̃ddd ht 110 
Total maximum supply demanded, kilowatts ............... 356 


CORRESPONDENCE. 


"Опе man's word is no man’s word, 
Justice needs that both be heard. ^ 


LOCALISATION OF FACTORIES. 


Sir,—As is well known, there is a remarkable tendency 
for trades to keep themselves to particular localities, and 
the reasons for this under modern conditions are not always 
apparent. To the electrical manufacturers or firms contem- 
plating the putting down of new works it would be a 
matter of great interest to ascertain what part of this 
country is really best adapted for the purpose. It has 
occurred to me that perhaps some of your readers would 
be able to furnish information on this point, and I venture 
to put before them the question, “What part of the country 
should be chosen for entirely new electrical works, assuming 
that the firm putting same down had an entirely free hand, 
and was not influenced by any outside considerations other 
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than the actnal general adaptability of the locality?” I| trust therefore to your sense E лист to let our disclaimer 


feel sure а discussion of this question would be of con- 

siderable interest to your readers generally, and I trust 

you will see your way to insert it in your columns.— 
ours, etc., RICHARD V. LYNN. 
37, Foxley-road, North Brixton, S.W. 


ELECTRIC LIGHTING IN INDIA. 


SIR, —In your issue of the 5th Inst., p. 483, the building 
you describe as an Indian fruit market furnished with the 
electric light is not a fruit market, but а small part of the 
High Courts of Madras, and designed by H. Irwin, C.I.E. 
This building is not lighted with the electric light. The 
market, which I designed, and which was opened by Sir 
Arthur Havelock on Nov. д0 last, is lighted by arc lamps. 


E 2 Í 
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appear.— Yours, etc., . B. MERCER, Secretary. 
The Dowson Economic Gas and Power Company, Limited. 


THE LIGHT RAILWAYS ACT. 


Srr,—At the present juncture it may interest you to 
know what action the Tramways and Light Railways 
Association has taken with regard to obtaining modifications 
in the Light Railways Act, which is now before Parliament 
for renewal. 

On Feb. 28 last a deputation was received by the 
President of the Board of Trade from this association, 
represented by our Law and Parliamentary Committee and 
one or two other of our members. This deputation laid 
before Mr. Gerald Balfour the following suggestions to be 
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l.dian Fruit Market. 


I enclose а photograph of the market in case you would 
like to reproduce it. — Yours, etc., R. E. ELLIS. 
London, W.C., April 27, 1901. 


THE HIRAM 8. MAXIM ELECTRICAL CORPORA. 
TION IN LIQUIDATION. 


SrR,—With reference to the recent advertisements con- 
cerning the liquidation of this company, tbere appears to 
be some misunderstanding as to the reason therefor, and 
Iam instructed to inform you that the business of this 
company has been sold on favourable terms to the Sir 
Hiram Maxim Electrical and Engineering Company, Limited. 
The liquidation proceedings were purely voluntary, and 
were instituted for the purpose of carrying out this sale. 
The whole of the old company’s creditors are being paid in 
full, and the shareholders will receive for their present 
holding shares in the Sir Hiram Maxim Electrical and 
Engineering Company, Limited. —Yours, etc., 

W. J. WHEATLEY, Secretary and General Manager, 
Sir Hiram Maxim Electrical and Engineering 
Company, Limited. 


KING’S LYNN ELECTRICITY WORKS. 


Srg,—In your report of the starting of the new exten- 
sions with steam power, you state that the original plant 
consisted of gas-engines driven by Dowson gas. Permi: 
me to inform you that our company are the only makors of 
the Dowson gas plant, snd that we never supplied directly 
or indirectly any of tbe plant at King's Lynn. 

Whoever supplied the gas plant for that place has no 
right whatever to lead anyone to suppose that a Dowson 
p plant was put in, or that Dowson gas is used. An 

itation of it has probably been attempted, and as it 
appears to bave heen a failure, it will prejudice us to 
have the name of Dowson connected with k any way. We 


embodied in the new Light Railways Act, at the same time 
detailing their opinions on the various points. (See below. 

It is hardly necessary to say that the views put forwa 
by the different speakers of the deputation had been most 
carefully considered beforehand, and it was felt that the 
amendments suggested were only fair and reasonable. It 
was understood that the views of the deputation should 
receive every attention, but it is much to be regretted that 
the President of the Board of Trade has not seen his way 
to include more of the suggestions of this association in the 
new Bill. 

The idea seems prevalent in some quarters that as yet 
sufficient experience has not been obtained to enable a 
permanent measure to be satisfactorily drafted, and it is 
therefore proposed to do little more than prolong the Act 
for another five years in its present form. e cannot 
believe, however, that the majority of those competent to 
judge on the question can agree with this, and before the 
new Bill is passed, we trust that all those who are in any 
way interested in tramway and light railway matters will 
do thelr utmost to bring the necessity before Parliament 
of inserting further modifications in the new Light 
Railways Act than appear in the Bill as at present 
drafted.— Yours, etc., NoRMAN A. THOMPSON. 


SUGGESTED POINTS FOR AMENDMENT IN THE шант RAILWAYS Аст, 

l. Applications under the Light Railways Act should not be 
refused a hearing on the ground that the proposed light rallway 
lies wholly in a single urban district. 

2. Make the Board of Commissioners a permanent paid body 
and increase their numbers. 

3. The Act should not be regarded as incorporating any of 
the provisions of the Tramways Act, 1870, or ав making any of 
the provisions of that Act applicable to any order promoted 
thereunder. 

4. The Commissioners to have power to amend the pro- 
visions of the existing local Acts and orders relating to any 
tramway undertaking to be worked in connection with the 
light railway, including power to postpone the date of purchase, 
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5. Commissioners to have power to allow land to be taken 
compulsorily for the purposes of constructing a road over which 
the igh railway is to run. 

6. Section 9, Sub-Section 3. Add at end of sub-section, 
** But shall, if so required by the promoters, submit the same 
to Parliament as a provisional order.” 

7. The Commissioners to have power in suitable cases to 
grant compulsory running powers subject to Section 23 of the 


"is Section 13, Sub-Seotion 1. Omit the words and con- 
ous.” | 

Ө. Insert provisions enabling the Commissioners to authorise 
statutory companies to raise additional capital and subscribe to 
ы ну companies and to be represented therein, and vice 
ver. 


10. Section 7, Sub-Section 3. Omit the words ‘‘ whether 
made formally or informally,” and insert made in the 
prescribed manner." 

11. Questions of s not to be dealt with in the order, but 
left to the Board of Trade inspector hereafter. | 

12. Commissioners to have power to vary Section 92 of the 
Lands Clauses Act, ** Part of a House,” and to insert ** Under- 
pinning Clause. (See Model Bill.) 

ló. No local enquiry to be essential to an amending order, 
and enquiries into unopposed orders may be held in London. 


CATALOGUES RECEIVED. 


Messra. Robert W. Blackwell and Oo. have just issued their 
catalogue No. 35, which is devoted to tramway tools, supplies, 
and sundries. In this list we find well-illustrated descriptions 
of a vast number of details standardised by Messrs. Blackwell 
and Oo. for tramway work. These e from car couplings, 
gear wheels, etc., down to the hundred and one tools which are 
required by the permanent-way department when equipping 
new lines or when making re on old ones. e notice 
that the car heaters are made in a variety of forms, which can 
be varied according to the energy which the tramway under- 
taking is prepared to use for heating purposes. These heaters 
have also regulating gear supplied with them, so that the 
amount of resistance wire in circuit can be altered accord- 
ing to the oonditions of the weather. The гай saws 
which аге now supplied in а portable form аге another 
interesting feature in the iist, as while these saws, as 
a rule, will be required in the workshops, cases may arise 
in which they аге required on the e when making 
urgent repairs. These saws are provided with automatic feed, 
and are as a rule worked by hand. From the design, however, 
it would be exceedingly easy to drive them by electric motors. 
The “Conant” rail-joint tester is also included amongst the 
list of accessories. This instrument is based on the principle 
of ascertaining what length of rail has the equivalent resistance 
te the joint which has to be tested. For this purpose three 
staffs are used with metal ends, which make connection with 
the track at three points. Two of these points are placed 
equidistant from the joint which has to be tested, and the 
third point is moved along until the resistance of the rail 
between it and its adjacent contact is equal to the resistance of 
the joint. The connections used are those of a Wheatatone 
bridge, a telephone serving as the indicator, and an interrapted 
current is sent through the rails to be measured. With this 
instrument it is exceedingly easy to quickly locate a badly- 
bonded joint. 

Messrs. Peto and Radford, Limited, have forwarded to us 
their catalogue of pocket and portable accumulators as specially 
designed for a great variety of purposes. Amongst these we 
see a four-cell battery, which is made up in a curved form so as 
to go easily into the breast pocket. This class of cell is largely 
used for giving the light required by omnibus inspectors and 
ticket collectors on lines where the illumination of the carriages 
is not good. The larger sizes of accumulators are made 
up in rectangular boxes, and where high voltages are 
required a number of these are grouped together in a wooden 
caso. From the illustrations we gather that the frm have made 
a speciality of supplying electric accumulators suitable for the 
sidelights of ordinary carriages. In these cases the acoumulators 
are carried under the coachman’s seat. There are also illustra- 
tions in the list of these accumulators attached to bicycles, but 
we do not think the average cyclist will care for them owing to 
the increased welght, which is considerably more than that of 
the small accumulators which have been successfully used for 
bicycle lamps. 

rom the British Westinghouse Electric and Manufacturing 
Company, Limited, we have received a copy of their circular 
No. 1,045, entitled Lightning Protection," which, we are 
told, aupersedes circular No. 1,006. It gives а quantity of 
information caleulated to be of value to those who may be 
interested in up-to-date methods of protecting electrical appa- 
ratus against injury through lightning. A number of arresters 
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of the firm's design and manufaeture are fully described and 
illustrated, besides which some useful instructions are given for 
installing the same. 

Messrs. John Gibbs and Son have sent us a copy of their 
new booklet, ** Ventilation," giving particulars of the various 
Btandard makes of fans turned out by them, and also of their 
patent motor safety starting and regulating switches. With 
regard to the latter, their design renders it impossible to turn 
on the current without the resistance being in circuit. Another 
important feature claimed for them is the combination of the 
safety fly-back with absolute speed regulation, thus permitting 
the speed of the motor to be inoreased or diminished at 
pleasure, while retaining the safeguard of the flyback. Both 
the motor-starting switches and motor-driven fans illustrated in 
the booklet are characterised by their compactness. 

Correction. —In our last issue we referred to an electrical 
progres sheet as having been received from the Electrical 

ompany, of Charing Cross-road. We are reminded that the 
sheet waa, in fact, sent us by the General Electric Company, of 
Queen Victoria-street, who drew our attention to the ourling- 
iron heaters with automatic switch, a quantity of which were 
supplied to H. M. S. Ophir” for the Royal tour; also to the 
patent hydrometer, which should prove most useful for the 
small accumulators used in connection with electrical ignition 
for motorcars. 


THE NEW COUNCIL OF THE INSTITUTION. 


The following is the belated list of the nominations by 
the present Council for the Council for 1901-2. This list 
was read out at last night’s meeting : 

President. W. Langdon. 

Vice. Presidents. — R. K. Gray remaining 
Cardew, R.E., S. Z. de Ferranti, ап 
nominations). 

Members of Council.—H. Н. Cunynghame, O.B.; Henry 
Edmunds; Robert Hammond; Hugo Hirst; J. E. Kingsbury ; 
A. J. Lawson; R. Percy Sellon ; C. P. Врага (remaining ip 
office); Н E. Harrison; Lieut. - Colonel H. C. L Holden, R.A., 
F.R S.; the Hon. C. A. Parsons, F. R. S.; W. Н. Patchell; J. H. 
Rider; Mark Robinson ; J. Swinburne (new nominations). 


Associate Members of Council. —W. R. Cooper, M.A., B. So., and 
R. W. Wallace, К.С. (remaining in office); W. Daddell (new 
nomination). 

Hon. Auditors.—¥. C. Danvers ; E. Garcke. 

Hon. Treasurer. —Prof. W. E. Ayrton, F.R.S. (past.president). 

Hon. Solicitors, —cMessrs. Wilson, Bristows, and Carpmael. . 

Any outside nominations of candidates for office muat, 
under the articles of association, be made by two members 
and supported by eight other members, and the proposal 
sent to the secretary within seven days of last night's 
meeting. 


At the same meeting the PRESIDENT announced that 
M. Mascart had been elected an honorary member of the 
Institution, and had sent a letter thanking the Institution 
for the honour they had conferred upon him. 

The PRESIDENT also said that a committee had been 
appointed to determine whether 16 could recommend the 
Council to take any action, and if so, what, to assist the 
industry in connection with the matters dealt with in Mr. 
W. L. Madgen's recent paper. The committee was anxious 
to enquire impartially into the matter, and to hear the views 
that might be put forward on all sides of the question. 
A procedure in many respects similar to that of a Parlia- 
mentary committee would therefore be followed. Proof 
offered by the witnesses would be circulated among the 
members of the committee before the meetings, and that 
proof would then be discussed with the gentlemen present- 
log it. In order that the mass of evidence which it was 
hoped would be obtained should not be lost, shorthand 
notes woald be taken of the proceedings at the meetings. 

It was then announced that the annual general meeting 
previously fixed for May 25 would be held at the Society 
of Arta on May 30, and that the annual conversazione 
would be held on Friday, June 14. 


in office) ; Major P. 
John Gavey (new 


St. Marylebone.—Ab last night's meeting the Council agreed to 
purchase the portion in Sv. Marylebone of the Metropolitan Elec- 
tric Supply Company's undertaking on terms to be agreed, or 
failing agreement, to be determined by arbitration under the 
Lands Clauses Acts, and to empower the Lighting Committee to 
enber into ап agreement for this purpose wibh the Metropoliten 


Company. 
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THAT HOUSE LIST. 


The man in the street is great upon the subject of 
a strong president"; but then his views are gene- 
rally pure echoes, for he has been told," and 
““ gomeone has said," so that the reproduction of 
what has been said is automatic. The man in the 
street is too often merely a loud talker, without а 
foundation of facts for his arguments, relying upon 
emphasis and verbosity for conviction rather than 
anything possessing reality and tangibility. He 
knows his schoolmates and the chums that form his 
clique. He fights for them, rightly or wrongly, 
because his horizon is near at hand and rigidly 
defined. Of those who went before and smoothed 
his path for him he knows nothing; they are— 
being unknown—merely fossils, worn out, weak, 
and far from up to date. We all go through the 
mill, except such as are born with old heads on 
young shoulders, and have to live before learning 
that the world, the profession, and the industry have 
debts to pay for work done in the long ago. Now 
that the house list is really promulgated and open 
for discussion, it may be well to enquire a little 
more closely into the claims of the president 
nominated by the Council. Of course, there 
may be concerted opposition to the house list. 
We trust not, because the younger men might 
be given to understand that time is on their 
side, and if someone has to give place now, 
it does not mean permanently standing aside, 
but merely deference to the claims of older men, 
whose years do not permit of lengthy waiting for 
the recognition which is their due. Although an 
open secret, it is unnecessary for us to discuss 
further the reasons that led to the non-publication 
of the house list at the last ordinary meeting, except 
to say that the President might well have authorised 
the list to have been announced, instead of temporis- 
ing, so that the annual meeting will have to be held 
at another date than the one arranged on the card. 

It will be of interest to our readers who belong 
to the Institution of Electrical Engineers to know 
something of the career of the gentleman whom the 
Council has nominated to hold the office of president 
in 1901-2. In Mr. Langdon we have a representative 
of those who served under the pioneers of telegraphy, 
who has kept well in line with modern electrical 
engineering. Born in 1833, son of Commander 
John Weeks Langdon, R.N., assistant hydrographer 
at the Admiralty, and inheriting his father’s scientific 
bent, at the age of nineteen he entered in 1852 the 
service of the Electric and International Telegraph 
Company, in which he soon came to the front as a 
junior engineer. When the telegraphs of the United 
Kingdom in 1870 were transferred to the Post Office, 
Mr. Langdon rapidly passed from the charge of the 
telegraphs of the South-Western Railway to the 
service of the Post Office, in which he occupied 
the important post of assistant divisional engineer 
until 1878, when he was appointed, on the recom- 
mendation of his then chief, Mr. (now Sir William) 
Preece, to the charge of the electrical department of 
the Midland Railway Company, which office he still 
holds. To Mr. Langdon must be credited the 
complete reorganisation of the block system. It 
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must also be remembered that since 1880 some of 
the most important trunk telegraph and telephone 
lines in the kingdom have been erected and main- 
tained for the service of the Post Office on the 
Midland Railway. The rapid expansion of the 
electrical engineering needs of a railway company 
may be realised when it is understood that under 
Mr. Langdon the mileage of wire has increased 
from eight thousand to twenty-seven thousand, and 
the instruments in use from seven thousand to 
twenty thousand. At present the ever-increasing 
requirements of a great railway company for the 
applications of electrical engineering requires 
the use of over one thousand telegraph stations, 
one thousand and seventy posts where block 
signalling is established, and eleven stations 
where electrical energy for lighting and other 
purposes is generated. The latter have a collective 
output of some five million units. It will not be 
wondered at that some one thousand nine hundred 
to two thousand employés in these various under- 
takings look to Mr. Langdon for guidance. Besides 
being an able inventor in the improvement of the 
appliances which are in his charge, he has not 
failed to provide that the systems of which he 
has control shall apply all the most modern 
improvements—for instance, such as quadruplex 
telegraphing—which the railway authorities allow 
him to adopt. To Mr. Langdon, who joined 
the Institution (then the Society of Telegraph 
Engineers) in 1872, was due its gratitude, when in 
1877, at a moment of emergency, he volunteered to 
act (in addition to his official duties) as secretary, 
and continued so to act for eleven months. The 
grateful and appreciative wording of the Council’s 
minute, when he ceased to act, shows the importance 
of the service then rendered. Like many others of 
its distinguished members, Mr. Langdon, owing to 
his residence away from London, was not, until 
1895, able to become a candidate for the Council, 
but he was elected that year, and has served con- 
tinuously since, first as member, and for the last 
three years as а vice-president. He is the author of 
papers read before the Institution in the years 1874, 
1876, 1877, 1895, 1896, 1898, and 1900. 


Major Cardew, who is nominated by the Council 
as а vice-president, hails from Cornwall, and both 
on his father’s and mother’s side comes from an 
intellectual stock. He received his commission in 
the Royal Engineers (with the Pollock medal and 
the sword for good conduct) in 1871, and was the 
first of his term. Since 1876 his career has been 
devoted to electrical engineering, especially whilst 
still on the active list, in connection with the early 
development of submarine mining, and the applica- 
tion of search-lights, and the firing of explosives for 
purposes of warfare. Besides, for several years, 
he was an instructor in practical electrical engi- 
neering at the Royal Engineers’ schools at 
Chatham. During eleven years Major Cardew held 
the office of electrical adviser to the Board of 
Trade, and, in consequence, has been intimately 
in touch with all matters appertaining to electric 
traction and lighting. His suggestions in 1883 in 
connection with traction were especially noticeable 


at the time. Major Cardew’s name is perhaps best 
known outside these kingdoms by the successful 
inventions with which his name is connected. He 
has belonged to the Institution since the seventies, 
and has three times served as a member of Council. 

Mr. S. Z. de Ferranti, who is also a nominee of 
the Council, was born at Liverpool in 1864, and 
was educated at Hampstead School, St. Augustin's 
College, Ramsgate, and at University College, 
London. His entry into the field of electrical 
research dates back to 1877. Although he helped 
at the arc lighting of the King’s Cross railway 
station so early as 1878, his first practical connection 
with electrical engineering was with Messrs. Siemens 
Bros. When still but nineteen years of age his 
name was given to the Thomson-Ferranfi alternator, 
and ever since it has been intimately associated 
with generation at high pressure, transformation, 
and the measurement of alternating currents. As 
а sclentific manufacturer, and as an electrical engi- 
neer of the first order, his name is indelibly con- 
nected with Deptford, Charterhouse-square, and 
later on- with the works at MHollinwood, near 
Manchester. Since 1883 his name has been so 
prominently before the electrical world that it is 
unnecessary to remind our readers of his unrivalled — | 
claim to be honoured by high office in the service ` 
of the Institution of Electrical Engineers. In, 
1891, when he was engineer to the London Electric ғ 
Supply Corporation, he was elected a full member, 
апа he has since 1895 served on the Council. Ao 

Mr. John Gavey, who has also been nominated `: 
by the Council as a candidate for one of the vacanties 
of the vice-presidentship, is a Guernsey man, and has | 
by his energy and experience attained the head posi- 
tion in that part of the profession which is actively. 
engaged in telegraph and telephone work. When 
eighteen years of age he entered the service of the. 
Electric and International Telegraph Company, and 
when the telegraph systems in the United Kingdom - 
were acquired by the State, Mr. Gavey transferred - 
his services to the postal telegraphs, in which branoh ^ 
of the public service he has remained up to the 
present time. In 1892, after filling the position of \ 
superintending engineer in several parts of the T 
kingdom, he was moved to London, where he has . 
filled the offices of chief technical officer, and of 
assistant engineer-in-chief, and electrician to his 
Majesty's Post Office. In telegraphy he has 
been intimately connected with all the trinmphs 
achieved in the improvements in high - speed. 
working, and from 1894 onwards he was Sir 
William Preece's executive officer in the Post 
Offce experiments on wireless telegraphy. Mr. 
Gavey is, perhaps, better known outside the United 
Kingdom in connection with the telephone ever 
since its practical introduction, and besides having 
had charge of the consolidation of the telephone 
trunk-line system of these kingdoms, is engaged at 
present in establishing in the metropolitan area a 
telephone exchange which promises to become pro- 
bably the largest in the world. He has belonged to 
the Institution since 1872, is а member of the 
Institution of Civil Engineers, and was & juror at 
the Paris Universal Exhibition of last year. He has 
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read several useful papers before the Institution, and 
is & representative man from a great body of engi- 
neers who aré employed in the telegraph and tele- 
phone industries. 

When Mr. H. S. Harrison was transferred from 
{һе class of associates to full membership of the 
Institution in 1883, he had been in charge of one of 
the most important branches of the Hammond Com- 
pany's business at Sheffield, and on the establish- 
ment of the Electrical Standardising, Training, and 
Testing Institution in Faraday House he was 
placed at the head, whére he has since been carry- 
ing on its work in a thoroughly genuine way, and 
80 ав to afford sound theoretical and practical train- 
ing to the students. He is now principal of the 
institution. 

Major Holden, Royal Artillery, was educated at 
the Royal Military Academy, Woolwich. Не 
became an associate of the Institution in 1883 
and a member in 1888, as having been intimately 
associated with electrical science in its numerous 
applications to military purposes, and in its uses in 
the War Department manufacturing establishments, 
and having distinguished himself in his power of 

applying the science to practical purposes.” He is 
at present superintendent of the Royal Gun Factories, 
and was elected a Fellow of the Royal Society in 
1895. 

The Hon. Charles Parsons comes of а family well 
known for its production of scientific men. As a 
B.A. of Cambridge he became eleventh wrangler in 
1877. His success as the inventor of the steam- 
turbines has now attained for him world-wide 
renown. At first all these steam-turbines were 
used for driving electric generators, and placed 
great advantages on the score of speed at the disposal 
of electrical engineers. 

Mr. W. H. Patchell joined the Institution as an 
associate in 1888, and was transferred to member- 
ship in 1891. His first training as an engineer was 
with Messrs. Robey, of Lincoln. He was works 
manager of the Electrical Power Storage Company 
and also of the Electrical Construction Company 
between 1886 and 1893, when he was appointed 
engineer-in-chief to the Charing Cross and Strand 
Electricity Supply Corporation. He is now carry- 
ing out extensive work for the lighting of the city 
of London. 

Mr. J. H. Rider became an associate of the Institu- 
tion in 1885, and was transferred to full membership 
in 1891. His apprenticeship was under Messrs. 
Paterson and Cooper, and his chief early experience 
was ав manager of the electric light department of 
Messrs. Blakey, Emmott, and Co. In 1893 he was 
appointed borough electrical engineer to the Corpo- 
ration of Bolton, following which he filled a similar 
appointment under the Corporation of Plymouth. 
He has now entered the tramway service of the 
London County Council as chief engineer of that 
department. 

Mr. Mark Robinson joined the Institution as 
member in 1888, when he was already the managing 
director of the well-known firm of Willans and 
Robinson. His connection with the development of 
high-speed vertical engines for central-station work 
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is wel known. He received the Institution 
premium" in 1895 and Ше “ Willans premium 
in 1897 for contributions to the Journal, апа for 
his valuable services to the electrical industry. 

Mr. James Swinburne took & prominent part in 
all the electrical developments in the earlier 
days of electric lighting. He was employed under 
Mr. J. W. Swan in organising one of the 
first electric lamp factories, and he also con- 
tributed largely to the literature on the design 
of direct-current dynamos. Of late years Mr. 
Swinburne has been connected as expert witness 
with all the important electrical cases which have 
come before the Law Courts, and he is largely 
responsible for the organisation and publication 
of Science Abstracts by the Institution of Electrical 
Engineers jointly with the Physical Society. 

Mr. W. du B. Duddell, who is nominated for the 
vacancy in the associate members of Council, is a 
Whitworth Exhibitioner of 1896 and Scholar of 
1897. Conjointly with. Mr. Marchant, he received 
the Institution's Paris Electrical  Exhibition's 
premium in 1899, and he also received a gold medal 
at the Paris Universal Exhibition of 1900 for his 
oscillograph. 


LEAD-POISONING. 


Mr. Wynne E. Baxter, the East London coroner, concluded 
last week an enquiry into the death of A. Welsh, a рае at 
the works of the Electrical Power Storage Company at wall. 
The deceased died on Thursday, April 18, and the inquest was 
formally opened on Tuesday, the 23rd. At an adjournment 
of the inquest the Ooroner informed the jury that he had 
only heard of the death on the night before the day arranged 
for the funeral, and it having been suggested to him that the 
man had died from lead - po , he had had the funeral 
stopped. A post-mortem examination had been made without 
his knowledge, and a portion of the body taken away. А 
certificate was given stating that death was due to intestinal 
obstruction. That might be correct, but death might also arise 
from lead-poisoning. 16 was further alleged that others had 
died and certificates been granted. In cases where lead 
poison was suspected or suggested it was the duty of the medleal 
man to report the same to the ooroner, so that the case might 
be properly investigated. | 

Mr. Hore and Mr. Ireland, his Majesty’s inspectors of 
factories, with Dr. Legge, medical inspector of factories, were 
present from the Home Office. Mr. Watson, solicitor, appeared 
for the Hlectric Storage Company. 

A considerable amount of evidence was given as to the 
cautions adopted at the works to prevent those men engaged on 
pasting accumulator plates from being poisoned due to the 
ead oxides which they have to handle. We regret that the full 
report of this case is too long to give in our columns, but we 
have received from the Electrical Power Storage Company some 
remarks which we think in justice to them ought to be made 
m in view of the fact that the verdict at the coroner's 
nquest was that the deceased died from **lead-polsoning," 
and that such death was due to ‘‘misadventure.” The 
remarks we have received from the company are as follows: 
The practice of supplying the workmen with baths, aprons, and 
pasting gloves was originated by this company before there 
were any rules made by the Home Office on the subject. The 
existing rules, toa large extent, were framed on the practice 
which had been voluntarily initiated by the company. The 
eompany has always been most careful as to the quality and 
suitability of the gloves, and experisnce has shown that with 
reasonable care the gloves supplied should last at least a month. 
Needless to say, the gloves supplied are not old and worn as 
тав ad үр, but are the very beat obtainable, and are made 
specially for the work. The public account of the inquest states 
that we have only two baths for 150 workmen. It isdifficult to 
say what this latter figure is based upon. The total number of 
our workmen is far in excess of that number, büt the company 
is only required to provide baths for the men—18 or 20 men 
in all—who are engaged in handling the lead oxides, and for 
these the two baths provided are more than sufficient. The 
baths are carefully examined at short and regular intervals, and , 
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ib is due untrue that some of them have been out of order for 
months. Asa matter of 

allowing the use of the baths to other workmen, at such times 
as they were not being used by the men already referred to. 
With regard to the statement that the men were allowed to go 
through the mixing shop when the mixing was going on, it is only 
fair to state that such a practice was not only unnecessary, but 
was strictly forbidden, and any men who did go through went 
in distinct contravention of the manager’s instructions. The 
company has for years voluntarily employed and paid a medical 
man to make 3 examinations of the workmen purely 
in the interests of the men themselves, and whenever the 
doctor recommended а change work was found for them in 
other departments as far as possible. The -mortem exami- 
nation on the deceased was not made in the interests of the 
company, as suggested, and as a matter of fact the company 
did not know this was contemplated until after it had been 
made. The verdict of the coroner's jury was in direct opposi- 
tlon to the certificate of the cause of death (pylorio obstruction, 


with nant growth of uncertain duration) and to the 
evidence given on oath by the two medical men who attended 
the deceased and who ormed the post-mortem examination. 


No representative of the company other than the solicitor was 
allowed to be present at the inquest, and as the latter was 
necessarily unacquainted with many of the questions arising as 
to the company’s practice, the company was at a distinct dis- 
advantage." 
We certainly think that when such enquiries are being held, 
E evidenoe should be brought on both sides. From the 
t of view of the men, 16 is important that they should 
have, asthey had at the inquest above refarred to, the full 
support of the coroner, so that they can give their evidence 
without fear of prejudicing their employment. On the other 
hand, it is not fair that statements should be heard as to the 
organisation of the works unless those responsible for such 
works have also an opportunity of giving evidence and of being 
cross-examined on the points which have arisen. 


GOMPANIES' MEETINGS AND REPORTS. 


INDO-EUROPEAN TELEGRAPH. 


The annual meeting of the shareholders was held at the cffices 
of the Company on Tuesday. 

Mr. J Н. Tritton, who presided, said there had been a strong 
agitation both iu this country and in India for a reduction of the 

te to the latter country, He had now to tell them that the 
direotors had, in the two countries, actively advocated a reduction, 
recognieing the anomaly of the lower rates to Australia than to 
India, the Australian rate being 3s. 6d , while the Indian remained 
at 4s, The reduction of the Australian rates had had fairly satis- 
factory rerults. If the international telegraph conference, which 
was to have been held in May, had not been postponed until next 
year. thie question might have been settled without delay and 
trouble. The Company was still in negotiation with the German 
Government for the extension of the German concession. The 
Board were sorry that this had nob already been granted, but an 
important question of that sort often necessitated prolonged 
negotiations. The directors were about to give evidence, in 
common with other telegraph companies, before the Cables Com 
munication Committee, and they were glad that the public would 
shortly be suppplied, through the report of the committee, with 
full and accurate information concerning the telegraph companies. 
They were now experimenting with a new instrument which had, 
on а trial over a distance of 3 400 miles averaged from 80 to 
100 words per minute, and it was boped that the »peed of the line 
would be still farther increased by the use of this instrument, He 
moved tbe adoption of the report, which was seconded. The 
mot ĩou was carried, 


CALCUTTA TRAMWAYS. 


At the ordinary general meeting of the proprietors at the 
Cannon. street Hotel on Thursday week, 

Mr. E C. Morgan, who presided, said the receipts showed the 
satisfactory increase of upwards of £12,000 as compared with 
those of last year, and were indeed the largest receipts taken in 
one year since the Company was established. That waa the more 
satisfactory because, for the first half of the year the working of 
the Company was considerably interfered with by the reconetruc- 
tion work, and when he las» met tbe shareholders he did поб 
anticipate that they would show such good results for the year. 
The mileage showed an increase of sbout 425,000 miles, and they 
were now running ab even a higher rate with correepondingly 
satisfactory resulte, which augured well for the prospects of the 
system when, by means of mechanical power, they could further 
largely increase the mileage. When they met last year he 
told them that the Board had concluded a contract for the 
electrical equipment, but that they would themeelves have to 
erect the power-house and the necessary sheds for the storage 
of the cars. For tbat purpose ib was ncedful to secure 


convenient sites, and they had purchased three valuable: 


plote of freehold land for the purpose, ono of these 


we have been in the habit of 


the power-house was almoab completed and fit for the recep- 
tion of the plant, which was, some of it, actually in position, and 
by the time the remainder of the generating plant arrived in 
Calcutta there was not likely to be any detention in its immediate 
erection. Work was also proceeding with the new car-sheds, so 
that by the time the cars arrived he believed they would be in a 
position to erect and houee them at once. The Board had every 
reason to be satisfied with the progress made last year and up to 
the date of their last. advices from India. The heavy payments 
which the Company was now making bad nearly exhausted their 
available funds, and the Board would in consequenoe offer for 
subscription almost immediately debenture stock for £100,000, 
being the balance of the stock created when the arrengements for 
tho convereion were completed. Два soon as the amount had been 
subscribed they would apply to the Stock Exchange to have ib 
quoted with the existing £250.000, with which it would rank pgri 
He moved the adoption of the report and accounts. 
The motion having been seconded, it was carried unanimously. 


OSWESTRY ELECTRIC LIGHTING AND POWER. © 


The annual general meeting of the proprietors of this Company 
took place recently at Oswestry. | 

The Chairman (Mr. A. W. Corrie), in moving the adoption of 
the report, said that but for the increase in the price of coal they 
would have earned on the coal bill alone nearly enough to pay 
another 2 per cent. The directors did not increase the price of 
ourrent to make up for this loss, but, all the same, the share- 
holders were to be congratulated on getting 4 per cent. The 
management expenses were not high considering the work done. 
The sale of current. they would be glad to notice, had now reached 
four figures— 21,069. 

Mr. Minshall seconded the motion, which was carried, and a 
dividend of 4 per cent , free of income tax, was declared. | 

Mr. Wynne Corrie having been unanimously re-elected a 
director, a shareholder called attention to the smoke nuisance. Ib 
was pointed out that the directors had spent a large sum on the 
fixing of a mechanical stoker. 10 had been in operation five days. 
and the reeult was that they could not detect the slightest 
discoloration of the atmosphere. 

The proceedings closed with a vote of thanks to the chairman. 


ORIENTAL TELEPHONE AND ELECTRIC. 


The ordinary general meeting of the shareholders was held 
on кау last at Cannon-streeb Hotel, Sir Auckland-Colvin 
presiding. 

In moving the adoption of the report, tbe Chairman cob. 
grabulated che shareholders on the continued progress of the 
Company, and mentioned that on the present occasion the Board 
were enabled to recommend a dividend of 6 per cent. as compared 
with 5 per oent. a year ago. In Egypt the work of placing all 
telephone wires underground was about to be commenced, and 
every efforb would be made to complete it in time for the opening 
of the next businees season in October. In Hong Kong the future 
was also very Promising: An opportunity occurred last year for 
the China and Japan Telephone Company to acquire their own 
freehold premiees both in Hong Kong and in Kowloon, at an oub- 
lay of about £2,500. This investment was certain to increase in 
value as time went on, while it afforded for that company’s busi: 
ness permanent accommodation far more suited to its increased 
importance than were the old hired premises. Mr. H. Johnstone 
Gréwing, one of the directors, was at present making a tour of the 
more important subsidiary busineeses in the Eastern seas, India, 
the Straits, and Burma. 

Mr, Henry Grewing seconded the motion, which was adopted. 


CALLENDER’S CABLE AND CONSTRUCTION. 


The accounts for the year ended Dec. 31 last show a credit 
balance en the year’s operations of £70 546. Together with the 
balance brought forward from 1899 of £8,211 this makes £78 768. 
From this sum £7,246 is written off for depreciation, and £3,000 
to machinery renewal fund. leaving £68,522. Oub of this sum 
has to be paid interest on debentures and dividend on preference 
shares, lesving net available £56,972. The directors propose to 
place to the reserve, thus bringing up this fund to £100,000, 
£23 616, leaving an available balance of £33,355, and they recom- 
mend the payment of the usual dividend on the ordinary shares 
of 10 per cent. and bonus of 5 per cent., making 15 per cent. in 
all for the year, part of which bas already been paid as interim 
dividend. This leaves £10,855 to be carried forward. 


CALCUTTA ELECTRIC SUPPLY. 


Directors : Colonel A. J. Filgate, R. E. (chairman) ; E. Boulnois, 
, M.P.; J. G. H. Glass, Eeq., C. I. E.; P. V. Luke, Esq., 
E; Sir Guilford L. Molesworth, K. C. I E. Secretary: Francis 
Reeves, E:q., MI E.E. 
Report of the directors (with abstract of accounts) to be pre- 
sented at the annual general meeting of the shareholders at the 
N Terminus Hotel, Cannon-street, E. C., on May 8, 1901, 
ab 2 p. m.: ' 
Tbe capital expenditure, which ab the end of the r under 
review amounted to £118,266, includes а sum of 24, for the 
purchase of a-site for the new generating station in the Alipore 
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district. The license for the a pre district was officially gazetted 
on Sept. 12 last. The designs for the station are prepared, part 
of the necessary plant ordered, and a large supply of material for 
mains shipped to Calcutta. The number of unite of electrical 
energy sold during the year were 412,950, and the grose revenue 
from all sources amounted to £11,147. 15s. 8d. The working coste 
were £5,752. 17s. 4d., so that the result of the year's operations 
was a neb profit of £5 304. 18s. 4d. Exchange is calculated ab 
Is. 4d. per rupee. To this sum must be added £651. 15s. 9d., the 
balance from last year, and £306. 4s. 4d., amount of interest on 
depositeat bankers, making together £6, 352, 188. 5d., less the interim 
dividend £1,436. 9s. 10d., leaving a balance of £4,916. 18s. 7d. 
available for distribution. The directors propose to place £2,500 
to the credit of depreciation account, to pay a final dividend ab 
the rate of 4 per cent. per annum on the paid up share capital, 
making with the interim dividend 34 per cent. for the year, and 
to carry the balance £327. 7s. 9d. forward. During the past year 
the Board have issued 10.000 additional shares ab a price of 
45. 10s. per share, the premium on the issue, £5,000, being placed 
to reserve fund. During the year 1900 there were 294 Боска 
connected to the mains. the total number of houses on the system 
at Dee. 31 being 409, the equivalent connections in $-c.p. pe 
amounting to 28,748, an increase during the year of 19,285 lamps. 
During the year the running of the station has been geod. In 
September last abnormal rains were experienced in Calcutta, 
over 40in. having been registered in a single week. As a result 
several weak places developed in the underground maine, but by 
the exertions and skill of the Company's engineering staff, the 
difficulties weresurmounbed with butlittleinterruption inthesupply. 
The popularity of tbe electric ceiling fans continues to increase, 
and іо is anticipated that a very large number will bein operation 
in Caloubta before the close of ле prev year. There is every 
indication that the current year will be prosperous, as numerous 
applications from customers are received by each weekly mail. 
6 directors have appointed Mr. James George Henry Glass, 
O.L E., late chief engineer and secretary public works department 
in Calcutta, to be a member of the Board, to fill the vacancy 
caused by the death of Mr. Harrison Hayter. In accordance 
with the articles of association, Sir Guilford L. Molesworth retires 
by rotation from the Board of directors, and, being eligible, offers 
for re-election. The auditors in London, Messrs. J. H. 
Duncan and Co., chartered accountants, and in Calcutta, Messrs. 
Lovelock and Lewis, chartered accountants, also offer themselves 
for re-election. 
REVENUE AOOCOUNT. 


Dr. | Generation and Distribution. £ s. d. 
Coal or other fuel. S ба RSS а 1,175 14 11 
ОП, waste, water, and stores — а 218 6 5 
Proportion of salaries of engineers, eto... 810 16 2 
Wages and gratuities .................—........ €— ЯуАЛ8р E 919 19 11 
Expenses of working fans . — 71 17 8 

| 3,196 15 1 
Repairs and maintenance—amount expended ...... 326 7 3 
Rente, rates, and taxes . 5 196 15 7 
Managemenb expenses. . cer aas om nee 2,102 19 6 

Total expenditure.............—.—.—.—. — — 5.752 17 4 
Balance do neb revenue eave orca 5,394 18 4 
£11,147 15 8 

Cr. £ s.d. 
Sale of current (412,950 units), less rebates, obo. 9,074 18 10 
Rental of me Cx Reo 0000000000000 че oane 6 OO © EO we осо о ae 407 8 6 
Rental of electrical fangs ESI TES 1,021 3 5 
Transfer fees € GE 9909 o Ore o 009500909 00950460 9m ь оо 0 «960609 OER 8005 66 0 a eoe 10 19 6 
: Difference in exchange......................-. езек ius xn 83 12 5 


£11,147 15 8 
GENERAL BALANCE BNEET, 


Dr. Liabilities, £ s.d. 
Capital acoountb—amount received ............. . 116,943 0 0 
Sundry creditors ...................... 8 é 2,511 13 6 
Un dividends ..............—..... —..... e 34 11 9 
Reservo fund . parc erm rit Eh soe 5,0000 0 0 
Balance at credit of nab revenue account ............ 4,916 8 7 

£129,405 13 10 

Cr. | Assets. £ s.d. 
Capital aocount—amount expended for works.. 118,266 4 8 
Stores on band .....................—... mm (— 87 610 
Sundry debtors for current, eb... .. 2 008 14 6 
Cash at bankers and in hand.... . 9,093 7 10 


£129,405 13 10 


WESTERN TELEGRAPH. 


Tho directors’ report shows that the revenue for the half-year 
ended Dec. 31 amounts to £264.717 and the working expenses to 
£84,139. After гозо £10,291 for debenture interest and 
sinking fund, ad £6,361 for income tax, there remains a balance 
of £163,925. Adding £8,571 brought forward from June 30 last, 
this makes a totel of £172 496. First and second interim divi- 
депда, amounting to £62,379, have been paid, and after trans- 
ferring £100,000 to the general reserve fund and £2,000 to a 
reserve fund for maintenance ships, there remains a balance of 
47,060, which is carried forward to the next account, The revenue 


includes £11,888 dividends upon the Company’s investments in 
other telegraph companies. The laying of the additicnal cable 
between Rio de Janeiro and Monte Video was successfully accom- 

lished on Dec. 8 laeb. The Company has acquired an interest in 

lecbra House, Limited, & company formed by the Associabed 
Telegraph Companies to erect and manage a building to provide 
offices in London for submarine cable companies and others. The 
promises are in course of erection, and it is expected will be ready 
or occupation in March next year. The tariffs for ndenoe 
with South America have recently been reduced by the pany. 


WEST COAST OF AMERICA TELEGRAPH. 


The directors’ report for 1900 states that the gross income was 
£30,888, as against £28,347 in the previous year, and the working 
expenses £23,046, ae against £91,065. After providing for the 
interest on the 4 per cent. debentures and the interest on the 4 per 
cent. income bonds, the net balance of profit was £1,041, and 
adding £256 brought forward, there remains an amount of 21,298, 
out of which the ctors have appropriated £709 for the balance 
of the expenses of reconatruction, leaving £588 to be carried 
forward. The improvement in trade on the West Coast was 
maintained, and the rate of exchange at Valparaiso on London 
shows a furtherrise. The cables, land lines, and sb gpl steamer 
have been kept in a state of efficiency. The report will be pre- 
sented ab the meeting on the 7th inst. 


SUBMARINE CABLES TRUST. 


The directors’ report shows that the revenue for the year ending 
April 15, including the balance of £74 brought forward, amounte 
to £24,976. The expenses amount to £1,383, and the payment of 
the coupons to £20,061, leaving a balance of £3,532, out of which 
£3,487 has been transferred to the redemption fund. This leaves 
a balance of £44 to be carried forward. During the year the 
Eastern Extension, Australasia, and China Telegraph Company, 
Limited, issued new share capital, which was offered to their 
shareholders, pro rata to their holdings, at £13 per share, The 
trustees disposed of the allotment to which this trust was entitled, 
the transaction resulting in a net profit of £2,623. In accordance 
with the terms of the trust deed 21 certificates have been redeemed 
since the last report, either by tender or purchase in the open 
market, and 30 have been drawn by lot—together 51 certificatese— 
costing the sum of £6,111, 


LEGAL INTELLIGENCE. 


LONDON COUNTY COUNCIL v. METROPOLITAN ELECTRIC 
SUPPLY COMPANY, LIMITED. 


In the Chancery Division of the High Court last week, Mr. 
Justice Farwell heard this action, which was brought to obtain 
the construction by the Court of a clause in the Acb relating to 
the making of the new avenue from Holborn to the Strand. 

Mr. Haldane, K.C., Mr. Jenkins, K.C., and Mr. T. T. Methold 
were counsel for the plaintiffs ; and Mr. Cripps, K.C., Mr. Butcher, 
K.C., and Mr. C. Н. Sargent for the defendants. 

Id appeared that the County Council, in taking over certain 
occupied ground for the pur of the new thoroughfare, had 
obtained the site uf tbe defendants’ electric generating station in 
Sardinia street, which defendants were entitled to have reinstated 
with all the capacity of the old station at the Council’s nse. 
This ру was stated to be 4,000 kw. The only question to 
be decided was whether, in providing a new station, the Council 
should equip it with spare plant over and above the generating 
plant sufficient to supply that amount, The Council took the 
negative view, saying b ву were only obliged to give the company 
whab they had before, and no spare piant. The company, on the 
other hand, contended that the Council would not be giving them 
that capacity unless they were equipped with spare plant to 
provide for emergencies. 

A number of expert witnesses having been called on either side, 

Mr. Justice Farwell gave judgment. In his opinion, the 
theory of the section in dispute, which was a statutory bargain 
between the Council and the company, was that the company was 
to be compensated by being put as nearly as possible in the same 
position as before their premises were taken for the purposes of 
the proposed improvements. They were to have a new site 
adjacent to the old one, and they contemplated not merely 
replacing the old generating station, but having a larger station 
for transforming and transmitting electrical energy. An 
arbitrator had already been appointed, under the provisions 
of the Act, to settle the amount of compensation to be paid 
by the Council, and a decision was asked for in the present 
case for the guidance of the arbitrator in settling that amount. 
He found as a fact: (1) that all firat-rate generators were e 80 
as to have a small margin of possible supply in case of need—for 
example a machine marked ''1,000 kw." would be capable of pro- 
ducing on an emergency and temporarily perhaps 1,250 kw.; (2) 
that there was no fixed ratio between output of machine and 
supply—there was a difference between 4 000 kw.” as applied to 
the machines and as applied to the generating atation. A station 
effectual to supply 4,000 kw. would have to be furnished witt 
machines capable of producing more than 4,000 kw. He had also 
this further fact—that all the witnosses agreed that if you gave a 
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manufacburer an order for machines of 4 000 kw. you would geb 
machines of 4.000 kw., but thav if you asked an electrical 
engineer to plan a station to supply 4,000 kw. he would require 
further information for tbe preparation of a proper scheme. 
The defendants' evidence had rather consisted of what an 
engineer would advise, and that was a material consideration 
when the difference between tbe figures as stated in the 
defendante' claim for compensation and the figures given in the 
statute was as much as 50 per cent. As to the interpretation of 
Sub- Section 7, which was the material sub-section the whole 
question seemed to him to turn upon whetber ib was the new 
generating station that was to be of a capacity to generate and 
supply electrical energy to an output of not less than 4.000 kw.,” 
or whether it was the new plant that was to be of that capacity. 
The plaintiffs contended for the latter interpretation, and, во far 
as ib was possible to apply any theory of certainty as to the words 
actually used, he found it all in favour of the contention of the 
plain Grammatical construction was aleo on their side, and 
their view was also borne out by the words of nob less than 
4,000 kw.,” which in his opinion meant that the machines would 
be tested up to something more than the figures marked on them 
They must be machines with an output of 4,000 kw., and not 
machines that would at a pinch produce that amount of electrical 
energy. The plaintiffs were therefore entitled to their declaration. 
Judgment was then entered for the plaintiffs with costs 


FINCHLEY URBAN DISTRICT COUNCIL v. FINCHLEY 
ELECTRIC LIGHTING COMPANY. 


This case came on for settlement in the Chancery Division of 
the High Court of Justiceon Friday, before Mr Justice Kekewich. 
The District Council was represented by Mr. Warringten, K.C., 
and Mr. ig Ari Chubb, instructed by Mr. A. M. M Forbes; 
Mr. Н. C. Buckmaster. instructed by Messrs, Denham and Meyer, 
appesred for the defendants. The Urban District Council sought 
to restrain the company from breaking up any road within their 
district for the purpose of laying electric mains or otherwise. 

e Council's action was upon an allegation that the 
defendants had. on a previous occasion, obtained permission 
to open the в Park-road for the purpose of laying 
а water-main, and had taken advantage of the permission 
given to them so to do to lay, in addition to tbe water- 
main, a pipe containing electric wires. They then applied to 
the District Council for permission to open the East End road 
for the purpose of laying an electric main, and the Urban Distriet 
Council, who have themselves obtained an electric lighting order, 
refused the permission, and obtained an interim injunction 
restraining the defendante, as asked by the Council, until the 
hearing of the motion. When the motion came on for hearing on 
the 16th inet. ib was adjourned until Friday in order to allow the 
parties bo come to terms, the injunction being continued in the 
meantime. Mr. Warrington now stated that the parties had come 
to an agreement upon the following terms: The defendants not 
admitting that they had any intention of breaking up the East 
End road without the consent of the Urban District Council. and 
undertaking nob to break up any roads within the crban district 
of Finchley without giving to the Urban District Council 14 daye’ 
notice of their intention аб to do, action would be stayed without 
coste. The judge made the necessary order. 


LIVERPOOL MORTGAGE INSURANCE COMPANY v. 
BRITISH ELECTRIC WORKS COMPANY, LIMITED. 


In the Chancery Division of the High Court of Justice on 
Tuesday an application on behalf of the plaintiffs was made to 
Mr. Justice Cozens-Hardy for the appointment of a receiver and 
mansger of the British Electric Works Company, Limited. 
Counsel stated that the action was commenced on the previous 
ra dt in the Liverpool Dietrict Registry by the trustees of a 
debenture trust deed on the grouad that the security had become 
enforceable. One of tbe provisions of the trust deed was that the 
company should keep up its stock-in trade to the value of £30,000, 
and if they did nob the security became enforceable. The trustees 
had certified that the value of the stoek- in trade was now below 
£30,000. By Clause 35 of the deed the trustees were to be at 
liberty ab any time, if the security became enforceable, to apply 
to the Court to have the trusts carried into execution, and to ask 
for the appointment of a receiver and manager. 

Counsel for the defendant company consented to the application. 

Mr. Justice Cozens-Hardy said he would appoint a receiver and 
manager, but he was not to acb as manager for more than two 
months without the further leave of the Court. 


CLAIM FOR ELECTRIC LIGHT. 
Alleged Defective Supply. 


In the Westminster County Court on Monday hia Honour Judge 
Lumley Smith, K.C., disposed of а case in which tbe London 
El Bup ly Corporation sued to recover the sum of £17. 9a. 7d. 
for electric а t supplied to the defendant, Mr. Saunders. archi- 
tecb, of Adelphi terrace. The defendant did not dispute the claim, 
but seb up а counterclaim for 15 guineas damages for loes and 
annoyance owing to the alleged defecb in the power supplied. 

His Honour gave judgment for the plaintiffe with coste, and 
judgment for the defendant on the counterclaim for 40s. without 


any sketches (which must be in ink) sent in ie considered 
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QUESTIONS AND ANSWERS. 
И thou hast knowledge, let others light their candle at И. 


Under this heading we insert questions and answers 


of a practical character relating to central-station work, 
tramway work, or construction work; and for each suit- 
able question offer one shilling, and for the best solution 
of any question we offer ten shillings. 
five shillings for every other answer we print. The answers 
to any question should be sent within 10 days after the 
question has appeared. We would call the attention of 


We also give 


those sending in answers to the fact that the neatness of 


when marking the relative values of these answers. All 

formulæ should be carefully written to prevent mistakes as 

to symbols, and all luose sketches should be signed by the 
author, The matter must be written on one side only of 
the psper. Questions may be sent at any time. 

(JUESTIONS. 

375. What is the practical method of determining the diameter 
and width of a phosphor-bronze worm-wheel and the 
diameter of the worm, the latter being driven by an 
electrio motor of specified horse-power at 1,000 revolutions 
per minute? The ratio of reduction is 20 to 1, and the 

ing is to be completely enclosed, the worm running in 
an oil bath. What percentage loss of power will occur in 
the gear at full load in various sized designs of 1/10 b.h.p. 
to 5 b.h.p. capacity? What is the best lubricant? An 
80deg. F. temperature rise in eight hours’ full load run is 
permitted on the gear box.—DisPAR. 

574. I wish to have a motor driven by a dynamo at a short 
distance apart, but the motor to correspond in speed 
exactly to that of dynamo, however varied the speed of the 
dynamo may be. What peculiarities in design or other 
detail are necessary to ensure perfect synchronism, and 
would it be reliable À—INDUBIO. 


ANSWERS. 

Question No. 367.— Wanted instructions for making а resistance 
at a moderate cost to break down from 220 to 55 volte for 
use with an arc lamp and capable of ing а current of 
70 ra e if required. It must be light, portable, and 
not liable to get out of order in travelling. 


Best Answer to No. 367 (awarded 105. ).—The questioner 
is contemplating a very uneconomical procedure, and will 
find tbat whatever type of resistance be adopte, and 
however it is made, it will be very bulky and awkward 
to carry about. It is evident that to take a supply of 
electricity at 220 volts, and reduce it to 55 volts by means 
of any form of resistance, must be costly. The volts to be 
lost amount to 165, and since watts = volts x ampores, and 
the current required is 70 amperes, the electrical energy 
thrown away = 165 х 70 11,550 watts, or 
15°48 e.h.p. The costliness of this procedure is seen from 
the fact that every hour when the full 70 amperes is 
required 220 x 70 or 15:4 Board of Trade units have to 
be paid for, while only 55 х 70 or 5:85 Board of Trade 
units are required, and 165 х 70 or 11:55 Board of Trade 
units are dissipated uselessly. Looking at the question 
from а financial standpoint, supposing the current costs 
6d. per Board of Trade unit, the bil each hour will 
amount to 7s. 84d., of which 58. 9d. will be wasted and 
only 1s 114d. legitimately used. In other words, the 
efficiency is only 38 per cent. This method of lowering 
the effective E M.F. is even worse than that which has at 
times been adopted—through ignorance, let us hope—of 
varying the speed of a motor by а variable resistance in 
the armature circuit. “L. W. G.” would be far better 
advised if he were to abandon all idea of his portable 
resistance, and have a light transformer made to meet his 
requirements. The initial cost might be a little higher, 
but even after allowing liberally for low efficiency he would 
атр 5s. per hour, which would soon clear off his sinking 


Supposing, however, that he is wedded to his scheme of 
a resistance, he may adopt one of two types, either a 
liquid resistance or а metal resistance. "The former will 
be handy in one way, as the electrolyte need only consist 
of salt and water, which is cheap, and can be thrown away 
after each occasion of use, and the tank can then be used 


as a box in which to pack the rest of his paraphernalia 
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when travelling. If а metal resistanco is used, it will 
have tbe advantage of making а very good heating or 
working apparatus, and in winter time could usefully be 
adapted for warming the room. 

We have seen that the energy lost is equal to 11,550 
watts, and it has recently been shown in these columns 
that for an enclosed motor the rise of temperature 
expressed in degrees Fahrenheit will be equal to 
Wx200+A; where W- watts lost, and А area in 
square inches of the outside of the case. The rise of 
temperature for ап enclosed resistance will be analogous to 
that for an enclosed motor, except that the case through 
which the heat will have to permeate will be thinner, and 
possibly the frame will not be airtight; hence we may in 
this instance write the formula as z— W х 150-- А, where 
c is the rise of temperature in degrees Fahrenheit, and 
we get the equation for the area of the case, if we take a 
limiting value of 100deg. F. for the rise in temperature, as— 


100 = W x 150 A; 
100 A =11,550 x 150 square inches; 
А = 17,525 square inches. 


If, then, the frame is made cubical, with sides of equal 
area, each side must contain nearly 5,000 square inches, or 
wil measure 4ft. 6in. approximately in each direction. 
This will constitute rather a bulky package to carry about, 
unless, as before suggested, it be divided into а number of 
frames worked in parallel, when they might with advantage 
be distributed over the room as radiators. 

A simpler method will be to use an unenclosed resist- 
ance composed of coils of high-resistance wire, and open on 
all sides to the air. It must be remembered that the fall 
of volts is, in accordance with Ohm’s law, that E=CR; 
and the question is so framed that it would appear as 
though 70 amperes is the maximum, and as though at 
times a smaller current will be used. Now, with 70 amperes 
the resistance required will be 2:36 ohms, but with 
35 amperes the resistance must be 4:72 ohms, and so on. 
The -simplest form of resistance would be that shown in 
the figure, and consists of a wood or iron frame, with a 
"bus bar top and bottom, and all the coils in parallel, each 
being controlled by a separate switch, so that the resistance 
may be varied, and with any current up to the limit the 
resultant E.M.F. may be constant. | 

Turning to Messrs. W. T. Glover and Co.'s table, we 
find that if 67 amperes flow through a No. 15 reostene 
wire the rise in temperature will be 90deg. F., so that 
10 such wires in parallel will transmit 70 amperes with 
an approximate rise of 100deg. F. Each coil will have to 
dissipate one tenth of the total energy to be wasted, or 
115 5 watts; and we find from the same table that each 
yard of this gauge of wire when seven amperes is passed 
through it will consume 13 watte. Hence each coil must 
be 115 57 15 - 90 yards, or 270ft. long. If this wire be 
wound on à mandril 1{1п. in diameter, each turn will be 
6in. in length, and there will have to be 540 turns. А 
No. 18 wire is 0 072in. in diameter, and allowing an equal 
space between the wires in order to prevent short-circuit- 
ing, the length of the coil when wound and stretched out 


' The final arrangement is that of the liquid resistance. 
The horse-power to be dissipated, we have seen, is 15:48, 
or 510,840 foot-pounds per minute. Now, it requires 
772 foot-pounds to raise llb of water Ideg. F., or the 
power to be dissipated will raise 6601b. of water 1deg. F. 
each minute, or, practically, 10 cubic feet of water; hence, 
as little allowance can be made for the cooling effect of 
radiation, if the power is required for any length of time 
the tank should be, вау, 5ft. by 2ft. by 2ft. All that is 
required is a watertight tank—if of wood with two iron 
metal electrodes of large area; if of iron the tank itself 
may be used as one electrode, and a central plate insulated 
from it as the other. The water resistance admits of easy 
manipulation, and enables a constant ЕЁ М.Е. to be main- 
tained. If it is possible to arrange for a continual flow of 
cold water through the tank, a much smaller one will do. 


Tu roe LEAD. ОСЫ: 


2 % Far. Lt 


Bat after all these devices have been discussed, the 
writer would still pin his faith to a rotary transformer for 
direct or a static transformer for alternating currents as 
being more economical, or, failing this, he would get a 
100-volt lamp.—M. 


Answer to No. 367 (awarded 108.).— A resistance board 
for 220-volt circuit to pass 70 amperes is made as follows: 
It is first necessary to calculate the resistance to be con- 
nected with the various steps of the board. For practical 
purposes we may neglect the resistance of the arc. In view 
of the variation of current caused by the carbons burning 
‘away, it is better to make the last step of the board to pass 
80 amperes. Assuming that a difference of five amperes 
between every step is suitable, and that a variation of from 
25 to 70 amperes would meet all requirements, the calcula- 
tions are worked out as follows: 


E.M.F./Current = Resistanes. 
therefore the last or 12th step, 220/80 = 275 ohms. 
llth „ 220/75 = 293 „ 


will be 78in., or 6ft. 6in., and the width of the frame, 10th „ 220/70 = 5142 , 
allowing for clearance batween the coils, will be 2ft. 6in. Oth „ 220/65 = 35384 „ 
In order to prevent sagging and short-eircuiting from coil Sth „ 220/60 = 56 „ 
to coil, the wire should be wound on supports; to obtain 7th , 280/55 = 4 7 
the best cooling effects, bare wire wound оп porcelain 6th „ 220/50 = 44 „ 


would be tho best. But as itis doubtful if porcelain rods 
of this length could be obtained, and even if they could, 
И they would stand the knocking about in transit, I 
would suggest that the wire be double cotton covered and 
wound on iron rods covered with asbestos. 

What, then, will be required is an iron frame 6ft. 6in. 
by 2ft. 6in., with a bus bar, insulated from the frame, 
top and bottom. Ten iron pipes 14 in. in diameter will 
reach from the top to the bottom. ‘These will be covered 
with in. asbestos, and on each will be wound 540 turns 
of No. 15 D.O.C. reostene wire, each coll being con- 
trolled by its own switch, as shown in the sketch. If 
finer adjustment is needed, one or two coils of fewer 
turns or of finer wire may be added, or one coil may be 
wound with hare wire and fitted with a sliding contact, 


5th „ 220/45 = 48 ,, 
4th „ 220/40 = 55 
3rd „ 220/35 = 6285 „ 
and „ 220/50 75 „ 
lat „ 220/25 – 88 5„ 


One of the best wires for resistance work is that sold 
under the name of Beacon.“ It has 51 times the resist- 
ance of copper, while the resistance of German silver is 
only 16 times that of copper. It can be easily wound in 
a spiral, and does not break like hard German silver. In 
selecting the size of wire, it might be said that one has 
only to use one coil for each step of large enough sectional 
area, but this turns out to be expensive. A better plan is 
to use three colls for every step and run tbe current 
through these in parallel. This effects a considerable saving. 
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in the cost of wire. Using No. 10 S. W.G. wire, which has 
a resistance of ‘104 ohm per yard, the number of yards for 
each step is found by dividing the various resistances 
already calculated by this resistance. Working this out 
the lengths are as follows: 


Last or 12th step 26 44 yards (this is divided into six coils 
and arranged in two sets of tbree coils in parallel). 
11th step 1:76 yards, divided into 3 coils arranged in parallel 


10th „ 201 5 bs j 
9th 99 2°32 99 33 39 
8th 39 2°72 M 99 99 
7th 09 8˙21 93 99 9 
6th ээ 4:84 99 33 » 
5th „ 47 " " ? 
4th 99 5:88 97 39 эз 
órd „ 7:55 ” Т o» 
2nd 39 9°76 ; 39 LL) LL 
Ist „ 1442 i, Т „ 


The resistance board should be made up of two alate 
slabo, 17in. by 10 in. by Ein. thick, kept in position, as 
shown in Fig. 1, by means of iron rods let through the 


Fie. 1. 


eorners and fastened by means of jamb nuts above and 
below slate. The steps should be jin. diameter, with 
small shoulder. They should project above slate about 
lin., and be serewed to fit the blocks to which the coils 
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are fixed. These blocks should be 51in. long by jin. broad 


by jin. thick, and should have four pinching screws, three | 


for the coils and one for the wire, passing from the bottom 
of one to the top of the other. The blocks are tapped to 
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suit the steps, and have а steady pin to keep them from 
turning. The sliding bar is of brass, gin. broad by 
14 S. W.G., and the vulcanite handle is made to screw out to 
prevent it getting broken when being taken about. The whole 
board ean be enclosed in а perforated iron box with hinged 
lid. "The brass terminals are bolted through the top slate, 
These should take !9/,, S. W. G. cables. The six coils in 
connection with the last step are connected together ab 
bottom, and the terminal on right-hand side of Fig. 1 is 
screwed through the brass block in the same manner as the 
other steps screw into their respective ‘blocks. . Two brass 
stop pins are bolted through the top slate to prevent the 
sliding bar breaking the circuit at first and twelfth steps. 
These pins are lin. higher than the steps. Fig. 2 shows a 
section through slate slabs, brass blocks for coils, à 
sliding bar, and bar bolt. Fig. 3 shows section of bi 
through wire from bottom block to top one. The drop of 
potential is, of course, proportional to the resistance and 
current. —T. D. FREw. 


Answer to No. 567 (awarded 5s.).—There are many 
different types of resistanes frames, some good for one 
thing, some for another ; but one of the simplest to make 
(all the tools required being a drilling machine), harag 
very little labour on it, is one tbe writer has désign 


for a welder (as shown in Fig. 1), and which is small, 
mechanically strong, and light, A, A,, A,, A, are clamping 
bolts, B, B, are clamping plates about tin. thick, C is iron 
strip alternate with asbestos (or mica) about jin. thick 


IRON 
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(thinnest made) as shown in Fig. 2. For our calculation 
say the iron is ‘Olin. thick, then the width is proportional 
to the current angle of coil, say Ain. size of frame. Drop 
of volts = 220 — 55 = 165 ; current = 70 ampeses.. Therefore 


resistance needed = 1% = 2'55 ohms. From many experi 


ments the writer has found that the above type of frame 
will allow a density of 3,000 amperes per square inch 
in the conductor for a temperature rise of about 
470deg. F., which is not too high for the insulation 
used, and is a айтап because. the higher the 
temperature possible the smaller the weight of the frame. 


70 А 
2 3ln.; ifi 
Width of conductor 5,000 x01 din. ; specific resist- 
ance of iron at, вау, 70deg. F. = 0000009 ohm; specific resist- 
ance at 470deg = 0000009 (1 + 00625 x 400) = 0000315 


2 35 K 2 3 х 01 , 
= t cu Il К 
ohm; length of conductor 000815 „71610; ; 
and as there аге two lengths of resistances, each = 1 210 
858 


= 858 .; number of layers of iron = T = 216 ‘say, then 
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the thickness of the iron = 215 х '01-2-15in.; length of 
asbestos then = 216 x „$ =8in.; therefore total length 
between clamping plates=8+25=10'15, depth=4in. ; 
total width = 2:3 + 2'3 = 4:6 + Jin. between the two resist- 
ances.—T. W. S. H. : 


Answer to No. 367 (awarded 5s.).—Iron wire or rod 
makes a good, cheap, durable resistance coil, especially if 

vanised. I have used it for years, and find that if 
placed horizontally and not very close to other bodies it 
will carry 2,000 am per square inch of sectional area 
without being unduly heated. Under these circumstances 
I have never known a ooil lose its elasticity. I have 
some spirals placed vertically doing about the same work, 
but I consider them rather too hot to be safe near the top. 
If local circumstances will permit, I should consider the 
best and cheapest resistance for the purposes in the ques- 
tion would be made of iron rod b rn would be best) 
'212in. in diameter —i.6., No. 5 S. W. G. This would carry 
70 amperes as required. The volta to be lost are 220 — 55 


=165, And ЕА volts _ 935 ohms=2257 ohms, As 
iron will gain about ‘388 per cent. in resistance for each 
ldeg. F. rise of temperature, and as we know that the 
coils will get hot when at work, and the amount of rise in 
temperature will depend upon the temperature of the 
ашто air, whether the coil is placed in a draught 
or not and whether it is dusted occasionally or not, 
we must allow a little margin, so rag d two ohms 
wil be enough for our purpose measured while 
the iron is cold. Two ohms of No. 5 iron rod 
would measure 1,490ft. in | This could be made 
into spirals 1ft. in diameter, and these could be pulled out 
lengthways so as to leave half an inch between the turns of 
the spiral to allow air to pass freely. The total length of 
these spirals would then be 30ft. This, however, might be 
a little reduced, because jin. air space would be enough, 
although jin. would be preferable. Possibly this 30ft. 
spiral might be put allin one length on а stone or brick 
wall It could be supported by its two ends, and as it 
would weigh about 100lb. it would 3 require sup- 
port in one or two besides. Of course, all supporte 
would have to be carefully insulated. If it could not be 
fixed thus, then a wooden frame would have to be pro- 
vided and the spiral divided into suitable len These 
would be joined in series, and the whole would be fastened 
to insulators put on the wooden frame. Probably for port- 
ability and travelling sub-division and the frame would be 
best. The rise of temperature in the above would be about 
50deg. F., and, if so, total resistance while hot would be 
about 2°4 ohms. All joints in the coil should be well 
bound with copper wire, and then soldered as usual. 
Carbon rods are sometimes used for these resistances, but 
they are too brittle to be portable. Various metallic ay 
are used for resistance coils, but as C? R represents the 
heating effect, as the heat must be dissipated from the 
surface, and most of these alloys are fairly expensive, I do 
not think iron can be beaten for such a coil as the question 
requires.—F. G. A. 


Question No. 568.—A 5 traction generator, 200 
amperes 500 volta, with six poles and carbon brushes, is run 
in parallel with a battery on theline. Atregular intervals of 
six bars, black patches, cove from two to three bars, 
appear on the commutator. e battery has not been 
known to back on to the machine. Another machine of 
exactly the same size and make, which runs alternately 
with the machine in question, does not exhibit the above 
complaint. Give full explanation of cause. 


Answer to No. 368 (awarded 78. 6d.).— Without full par- 
ticulars of the winding of the armature it is not possible 
to be quite sure as to the correct explanation, though the 
following is perhaps the most likely one. 

It may be assumed that the armature is a slotted one. 
Now, it is well understood that a slotted armature is not 
electrically symmetrical if it has more commutator plates 
than slote—+.c., if each slot contains more than one section, 
For should a slot contain, say, two sections, both cannot 
be commutated in the same strength of reversing field. If 
the brushes are set to reverse the first section in the correct 
position, commutation of the second section will take place 


P 
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in a field which is too dense, since, whilst the commutator 
plates are spaced perfectly evenly all round the circle, the 
sections to which they are connected are spaced unevenly 
and occupy different angular positions relatively to their 
commutator plates. : 

In the machine under consideration 16 would seem that 
there are as many as six sections in each slot, or six times 
as many commutator plates as slots. This is an unusually 
large proportion, ordinary practice seldom exceeding three, 
or at the most four, sections per slot. Fig. 1 shows 
diagrammatically how the angles of tho various sections to 
their commutator pe and eonsequently tho angles of 
brush lead, vary for the six sections in а slot. Suppose 
the brush is set to give sparkless commutation of the section 
marked No. 2, then section No. 5 will have rather too 
strong a reversing field, No. 4 will be worse, and so on 
until No. 7 is reached. The last two or three sections 
(Nos. 5, 6, and 7) in each slot will, therefore, spark more 
or less and get blackened, thus producing the effect noticed. 
If the vele are set once for all and run constantly in 
this one position, the commutator will soon become marked 
regularly all round in alternate bright and black patches ; 
but if the brushes are shifted occasionally in sucb a way 
that sometimes the position is correct for section No, 2 
and sometimes for section No. 7, the alternate bands 
will disappear, and the commutator will only become 
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more or less black all over. 16 seems likely that this 
occasional shifting has taken place when the second 
machine has been in use, and consequently no definite 
marking has occurred. This absence of marking may, 
however, also be accounted for by assuming that in this 
case the brushes have happened to be set for sparkless 
commutation of the third section (No. 4, Fig. 1) in each 
slot, thus reducing the maximum deviation from the 
correct position by half and making the commutator 
marking much less definite. 

By way of a remedy, it would be well to increase the 
uniformity of the fringe of magnetic lines in which com- 
mutation takes place. may bedone in various ways, 
but perhaps the simplest is to bevel off the forward tip of 
each pole, as shown by the dotted line, a b (Fig. 1). The 
only complete remedy, however, is a new armature with 
more slots and fewer sections per slot.—Q, 


Answer to No. 568 (awarded 7s. 6d.).—Tho question tells 
us very little, and the point to be discussed is why do the 
black patches appear at regular intervals; it must be owing 
to some inherent defect in the machine. The second part 
of the question does not help us, and is, moreover, not 
correct. If the machine which is used alternately with 
the one under discussion does not exhibit these black 
patches there must be some difference between them, and 
they cannot be of “exactly the same size and make”; if 
they were both identical, each would show the same 
characteristics. We can then leave ont the second 
machine, and ask why does a commutator go black in 


THE ELECTRICAL ENGINEER, MAY 8, 1901. 


tehes. The answer is o 
the sections ; (2) loosely-built commutator an 
which lift and ; (3) excessive momentary loads; 
(4) asymmetrical armature winding. We are not told 
how the armature is wound, whether ring or drum, 
whether smooth or slotted core, whether bar or wire 
wound; we have no information as to how the inductors 
are connected to the commutator, or whether any patent 
or unusual winding has been adopted, such as a chord 
Мтне, or Sayers’s patent win and without much 
fuller details 16 would be impossible for anyone to attempt 
to give “a full explanation of the cause.” 
to the four causes which may give rise to such 
patches, the first two may be neglected, as the black patches 
would hardly appear regularly every six bars if the cause 
was variation in the hardness of the section or a loosely- 
built commutator. The same remarke will also apply to 
the third cause, while, in addition, we should expect the 
momen loads to appear also with the alternative 
t. e fault will therefore probably be found in the 
ourth cause—virz., an as etrical winding. At the time 
when а coil is under the influence of the brush it is short- 
cireuited on itself. Before the coil reaches the brush it is 
carrying a current in, say, a right-handed whorl; after it 
has the brush it is carrying an eqnal current in a 
left-handed whorl. During the time it is under the brush 
the current has to die away, and a current in the reverse 
direction has to flow in it. A very low E. M. F. or weak 
field will generate this current, as the resistance of any one 
is cher ted low. If, pis the 3 ics each “Г 
not equal owing to а longer length o in the 
end windings, or $o imperfect or dirty connections, the 
currents generated in the coils while short-circuited will 
not be equal, and sparking will be set up owing to the 
fact that a current either from the brush to the commu- 
tator, or vice vers, must be broken as each section recedes 
from the brush; and this will give rise, with carbon 
brushes, to blackening of the commutator, and probably this 
asymmetrical winding will be found to be the cause. If 
the armaturo has а smooth core, it will probably be found 
that while the winding is apparently symmetrical, in 
reality it is not so, as the driving horns disturb the 
magnetic flux sufficiently at the points of blackening to 
cause a variation in the current generated in the particular 
coil when short-circuited. —M. 


` Answer to No. 368 (awarded 55.).—From the informa- 
tion given with this question it is understood that the two 
generators have been running under precisely the same 
conditions, and as the black patches „ре only on опе of 
the commutators, one would naturally look for the cause 
in that machine. The writer has often observed the same 
effecta on the commutator of a multi machine running 
on lighting 'bus bars in parallel with а battery, but under 
circumstances when it would have been impossible for 
the battery to have backed on the machine. The most 
likely tion is that the regularly spaced patches 
are caused by the “chattering” of the carbon brushes 
on the surface of the commutator. This causes the 
carbons to partially skip over two or three segments 
at regular intervals and make rather indifferent 
contact with them. The result is that the surface of 
those bars becomes slightly burnt, and the discoloration 
would probably be increased by the deposition of fine 
carbon kom the (negative) brushes during the period of 
light contact, and if n be used for cleaning the com- 
mutator, it would be er aggravated by the burning of 
the oil at tho same time. Patches caused in the above 
manner may, if the machines have a very long run, develop 
into a series of "flats" around the commutator, as the 
writer has known from experience. Adjusting the pressure 
on the carbons may be found to diminish the chattering” 
referred to, otherwise it would be as well to try some 
‘carbons with a greater percentage of graphite, which would 
reduce the friction and secure smoother running.—D. J. 


Answer to No. 368 (awarded 5s.).—Black patches on 
‘commutators with carbon brushes are almost invariably 
‘caused by an uneven commutator, and I think in this case, 
in spite of the regular intervals at which the black patches 
occur, that this will be found to be the cause. Carbon 


to (1) want of homogeneity 


brushes wil] not follow the slightest irregularity of the 
commutator. In some modern machines the commutator 
is so made that sections of about six or eight bars can be 
removed without disturbing the rest; this is done by 
cutting one of the cone rings into a number of parta, and 
screwing them up with a bolt through to opposite cone as 
shown (fig. 1) After the machine has been in use some 


е 


End view d parr of Сот ТААЛ Бр 
Showing cone spl T up velo 


S Clos 
Fie. 1, 


six months, it is not unusual for the commutator to warp 
slightly out of shape, principally where the one section of 
the cone joins the next. The result is that a slight jump 
takes place where the brushes pass over these points, 
causing sparks under the brush, which blacken the com- 
mutator and a general rattling noise can be heard. It is 
not generally worth while g out the armature and 
having it turned up, and grinding arrangements are not 
always at hand, nor are they always easy to fit up, and 
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aro expensive. I have used with very fair success a piece 
of hardwood fitted to the are of the commutator (Fig. 2) 
and about Зір. broad, embracing about a dozen segments, 
with a piece of emery cloth pinned on with drawing pins, 
and applying this to the commutator every day when the 


machine is run up just before switching in.—C. E. S. 


APPOINTMENTS VACANT. 


Engineer, South Shields. Details to be advertised 


Shift Engineers, Bexhill Urban District Council, 80s. per week, 
May 9. Details in our advertisement columns. 

Assistant Electrical Engineer, Sculcoates- lane generating 
station, Hull, £78 per annum. Full particulars in our advertise- 
ment columns. 


shortly. 


Cable Jointer, used to working on live triple-concentric mains, 
Springsmire power station, Dudley. Full particulars in our 

vertisement columns. | 

Superintendent of engineering deparbment, £400 per annum ; 
three assistants in the physics department, £200 to £250 
annum ; and 8 assistantships, ab salaries of from £100 to £150 
per annum, National Physical Laboratory. Full details in our 
advertisement columns. 
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NEW COMPANIES. 


4 


The following new companies have been registered since our last 
ue: 


Electrical Supplies, Rubber, and Ebonite Company, Limited. 
Capital, £1,000. Object: to carry on the business of manu- 
facturers of and dealers in electrical machinery, cables, and all 
accessories required for electric lighting, traction, and power, eto. 

Gravesend and Northfleet Electric Tramways, Limited.— 
Capital, £80,000 Object: primarily, indicated by the title; and, 
farther, as electricians and electrical engineers ; as producers and 
suppliers of electricity for vhe purposes of light, heat, or power ; 
to erect and maintain any plant, machinery, mills, factories, 
warehouses, and other conveniences, either for the above purposes 
or otherwise, eto. 


CONTRACTS FOR ELECTRICAL SUPPLIES. 


CONTRACTS OPEN 


Wrezham.—Tenders are to be called for providing and fixing 
electric fire calls for the Corporation. 

Bristol.—The Electrical Committee invite tenders for alter- 
nating-current transformers. Tenders by May 12. Details in 
our advertisement columns. 

Hendon.—The Urban District Council invite tenders for the 
wiring of the new Council offices. Tenders by June 5. Details in 
our advertisement columns. 

Edinburgh.—The Corporation invite tenders for the twelve 
months’ supply of electricity meters. Tenders by May 6. Details 
in our advertisement columns. 

Stirling.—The Town Council invite tenders for extensions to 
steam, drain, feed pipes, and feed heater. Tenders by May 10. 
Details in our advertisement eolumns. 

Manehester.—The Tramways Committee invite tenders for the 
supply of cast-iron curbs for tramway centre poles. Tenders by 
May 7. Details in our advertisement columns. 

Motherwell.—The Electric Light Committee invite tenders for 
cast iron lamp columns, aro lamps, switches, fittings, etc, Tenders 
by May 18. tails in our advertisement columns, 

. Seranecan.—The Corporation invite tenders for the supply and 
erection of two-phase motor-alternators and switch gear. Tenders 
by May 15. Details in our advertisement columns. 

Bristel.—The Electrical Committee invite tenders for steam 
and other piping, low-tension switchboard, 210-kw. continuous- 
currenb dynamo, Tenders by May 9. Details in advertisement 
columns, 

Londo», I. C.— The Directors of the Great Eastern Railway 
Compeny invite tenders for the annual supply of stores and 
materials. Tenders by May 14. Details in our advertisement 
columns. 

Liohfield.—The Corporation invite tenders for electrical com- 
munication to the members of the fire brigade from the police 
station. Tenders by May 17. Details in our advertisement 
columns, 

Piymouth.—The Corporation invite tenders for overhead line 
construction, etc, Full particulars may be obtained from Mr. 
E. G. Okell, rude in electrical engineer, Prince Rock, Plymouth. 
Tenders by May 1 

Dubiiz.—The Lighting Committee invite tenders for the supply 
and erection of main switchboards, sub-station switchboards, 
transformers, arc lamps, and arc lamp pillare. Tenders by June 3. 
Details in our ad ent columns. 

Newosstle-upon-Tyne.—'The Corporation invite tenders for 
supply of 800 tens of tramway rails, fishplates, etc. Particulars 
may be obtained at the office of the су коше, Town Hall, 
Newcastle upon-Tyne. Tenders by 19th inst. 

Dunéeo.—Tho Gas Commissioners invite tenders for the supply 
and erection ab the electrical power station, Dudhope-crescent- 
road, of one 700-h.p. triple-expansion sbeam engine and dynamo. 
Tenders by May 11. Details in our advertisement columns. 


miles of tramways. В 
Wm. L. Macindoe, town clerk, Kirkcaldy. Tenders by May 13. 
Nettingham.—The City Council invite tenders for the construc 
tion and erection of a new tramway depdt near the Trent Bridge. 
Drawings, otc., may be seen by applying to Mr. Arthur Brown, 
moe E., city engineer, Guildhall. Nobtingham. Tenders by 


Oldham.—The Surveyor's and Tramways Committee of the 
Town Council invite tenders for the supp! of from 2,500 to 3.000 
tons of steel girder rails, fishplates, and soleplates. Specification, 
ebe., may bo obtained from the Borough Surveyor, 

Fulbam.—Tho Council invite tenders for m of materials 
and goods required in connection with their c light and dust 
destructor station at Townmead-road, Fulham, for the od 
ending March 31, 1902. Tenders by May 15. Details our 
advertisement columns. 

Reterham. —The n pesi. 33 for wiring с 
nsesicipab buildings: preparatory to a supply of electricity from t 
Corpevation maias, Specifications, ete. 


Tenders ‘by 


the installation at the Corporation’s electricity supp 
stables, Neckinger, Bermondsey, S. E. 
Details in our 


system at Denia. Particulars may be examined on perso 

application at the Commercial Department of the Foreign Office 

any day between the hours of 11 a.m. and 5 p.m. 
ay 10. 


Traction and Power: Company, 
supply of 6,250 tons of steel girder tramway rails and 190 tons of 
8 


and C) steam 

three-phase generators; (E) motor-transformers. Specifications, 

etc., may be obtained on application to Mr. F. E. Hughes, secre- 

т pea Department, Town Hall, Manchester. Tenders 
y А 


one ditto, ditto, for a coal-fired bo 


‚ may be obtained on 
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application to the borough electrical engineer, Mr. E. Cross, 
Town Hall, Tenders by 17th inst. 


Bermondsey.—The Borough Council invite tenders for the 
wiring, fittings, and other material required in connection with 
ly station and 
Tenders by Мау 21. 

verbisement columns. 


Christiania. — Tender are invited by the Telegraph Department 


of the Norwegian Government for supply of copper wire, copper 
ribbon wire, and tinned soldering wire S 

be seen daily between 12 and 1 p.m. at the Rigstelegrafs 

Kontor, Christiania. Tenders by May 9. 


pecifi cations, ove., may 


Long Eaton.—The Urban District Council invite tenders for the 


manufacture and delivery on seat of two steel Lancashire boilers, 
engines, dynamoe, switchboard, and 
May 20. 


es. Tenders by 


teils in our advertisement columns. 

Madrid.— Tenders are invited by the Spanish Post Office for a 
concession for the establishment and working of a epe 
Tenders by 


Rochdale.—The Corporation invite tenders foc the supply, 


delivery, and erection ab the electricity works of bwo 412- 
steam dynamos. Specification, etc , may be seen ab the offices of 
the engineers, Mesers. Lacey, 
street, Manchester, and 2, Queen Anne's-gate, Westminster. 
Tenders by 16th inst, 


Clirehugh, and Sillar 78, King- 


Madrid:—Tenders aro invited by the Spanish Government for a 


concession for working a system of electric tramways at Barcelona, 
the concession 
may be examined on personal application at the Commercial 
Department of the Foreign Office any day between 11 a.m. and 
5pm. Tenders by June 3. 


y granted having been annulled. Particulars 


Liverpeol.—The Directors of the South Lancashire Electrie 
Limited, invite tenders for the 


fishplates, and pointe, crossings, and filling pieces. Speci- 


fication, etc., may be obtained from Messrs. Kincaid, Waller, and 
Manville 
by May 13. 


. 29, Great George-street, Westminster, S. W. Tenders 
Manchester. —The Electricity Committee invite tenders for the 


supply, delivery, and erection at their Stuart-street erating 
station of (Specification No. 1) water-tube boilers ; . 2) t 
of 15,000 i. h. p. in generating and sub-stations ; Sections A, B 


-engines, with condensing and auxiliary plant ; (D) 


y7 
Ashten under-Lyne.—The Corporation invite tenders for the 


manufacture and supply of the following materials —тіх, : (Con- 
tract No. 1) about tons of 7in. steel girder rails, 21 tons of 


fishplates, and 21 tons of solepiates ; (2) 31 seta of pointe and 
crossings, 220cwb. of tie-bars, and 22000. of nuts, bolts, and 
washers. Plans may be seen ab the office of Mr. J. T. Earnshaw, 


A. M. I. C. E., borough surveyor, from whom specifications and 
forms of tender may be obtained on pa 
will be returned on receipt of a bona 


ent of £1. 1s., which 


de tender. Tenders by 
12 noon on 9th inst. 


Ludlow.—The Corporation invite tenders for the supply and 
or oon; 


erection of one water-bube boiler to be erected aud fitted 


nection with a refuse destructor, with electric motor, injector, etc. ; 
iler, and furnace connected 
therewith; two quick - revolution compound two-crank self- 


lubricating engines, coupled direct to compound-wound dynamos, 


equal to an output of 35 kw. each, with motor-traneformers and 
accessories ; steam, exhaust, and feed pipes ; overhead travelling 
crane (six tons); switchboard and instruments; accumulators; 
electricity supply mains; and public arc lighting and glow lamps, 
the latter on existing pillars. Tenders by May 20. tails in 
our advertisement columns, 


Tonbridge (Kent). —The Urban Districb Council invite tenders 
for the supply and erection of (Section A) boiler-house plant— 
two Lancashire boilers and accessories, steam pump, injector, and 
economiser ; (B) engine-house plant—two 50-kw. steam dynamos, 
mobor-bransformer, and accessories; (C) condensing apparatus 
and pipework; (D) overhead travelling crane; (E) swibchboard 
and instruments; (F) accumulators; (G) electricity supply mains; 
(Н) public arc lighting; (I) house meters; (К) public incan- 
descent lighting, for the municipal electricity works. The whole 
bound ар in one specification, Specifications, ebo., may be 
obtained by manufacturers ab the offices of Mr. Robert Hammond, 
64, Victoria-street, Westminster, S. W. Tenders by May 30. 


Battersea,— The Borough Council are pre to consider 
schemes for the wiring of consumers’ premises for electric lighting, 
free of all initial cost to the Council or the consumer. The 
rales and the general conditions under which the work would have 
do be carried out can be obtained on application to Mr. W. Marcus 
Wilkins, town clerk, Lavender-hill, 5.W., upon the deposit of 
£1. le., to be returned on the receipt of a bona fide tender. The 
eonditions admit of payment to the contractors for the work 
carrled out by them in one or more of the following ways: (a) by 
one cash payment by the consumer; (b) by the easy payment 

stem; (c) by a fixed rental per annum; (d) by a small extra 

per unib supplied to the consumer, to be collected by the 
Council and paid by them to the contractors, Tenders by May 14. 
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RESULTS OF TENDERS 


Bray.—Le Société Anonyme des Moteurs a Grande Vitesse have 
secured the order for the 25-kw. alternator for the municipality. 

Fulham.—The Council have accepted the tender of the National 
Electric Wiring Company for wiring the baths and wash-houses 
for electric current, at £1,439. 

Manchester.—The Electricity Committee have accepted the 
tender of the Edison and Swan United Electric Lighting Com- 
pany, Limited, for the supply of a switchboard, with all acces- 
sories, ай Bloom-street station. 

Poole.—The Town Council have received the following tenders 
for conneoting the Parkstone section of the borough fire brigade 
with electric calis: Bayley and Sons, Poole, £28, 168. (accepted) ; 
G. Bingham, Parkstone, £32. 108, 

Southwark.—Eleven tenders were reoeived for the supply, 
delivery, and erection of incandescent lamp brackete, switches, 
and fittings for street lamps, and the tender of Verity's, Limited, 
31, King-street, W.C., has been accepted ab £880. 12s. 

Farnworth (Lanes.).—The Urban District Council have 
accepted the tender of J. O. Hart, Manor Plumbing and Elec. 
trical Engineering Works, Bank-street, Bolton, at £68, for the 
wiring of the electricity works in Albert-road, Farnworth. 

Burnley. —The Tramways Committee have accepted the tenders 
of R. Blackwell and Co. for the overhead equipment required in 
the construction of the tramways, ab £10,201, and 24 electric cars 
from the British Thomson- Houston Company, at £765. 3s. each. 

Nottingham.—The Stending Joino Committee have accepted 
the tender of W. J. Furse, Nottingham, to instal the electric 
light throughout the Shirehall, at £172. 68., with special ігор and 
bronze fittings at an additional cost of not exceeding £125 
making a total of £297. ба. 

Derby.—The following tenders have been accepted by the 
Electric 1 Committee: Ferranti, Limited, switchboard 
extension, £404 ; Babcock and Wilcox, chain grate stokers, £230. 
The contract for the brickwork for the boiler and economiser has 
been let to Radford and Greaves on a schedule of prices. 

Aberdeen.—The Gas and Electric Lighting Committee have 
accepted the following tenders in connection with the new electric 
station and works at Dee Village: Babcock and Wilcox, six 
boilers, £10,175; G. Jamieson, Woodeide joiner work, £2 190; 
W. Simpeon, Aberdeen, plumber work, £698 ; J. Scott and Son, 
plaster work, £499 ; Adam and Co., slater work, £355. 


Oreydon.—The Town Council have received the following 
tenders for the excavation and making foundations for an engine 
and generator at the Corporation electricity worke, Factory-lane, 


Croydon: 
Н. Windsor and Co., 61, Strathblaine-road, Clapham Juno. 


tion (acoepted) . . . . ẽ . UR dudes 
J. Smith and Sons, Junction Works, South Norwood ....... 315 
J. Westbrook, 59, Croydon.grove .......................... —.. 420 
8. Page, Borough-hill, Epsom-road, Croydon .............. ...... 897 
W. Smith and Son, 202, London-road. Croydon .................. 889 
Foster Bros., St. Mary’s-road, South Norwood .................. 327 


BUSINESS NOTES. 


TRACTION. 


Hull-—Three of the 10 new cars ordered for the Beverley-road 
tram route are now running. 

Bury.—The Corporation Tramway Bill has been read a third 
time in the House of Commons. 

Wrexham.—The work of converting the tramways from horse 
to electric traction has been started. 

British Columbia Electric Eailway.— The ned earnings of this 
line for March show an increase of about £950. 

Whitehaven. —A ratepayers’ meeting has approved the decision 
of the Town Council to oppose the West Cumberland Tram- 
ways Bill. 

Southport.—The loop on the electric car track, contemplated 
some time ago, a6 the junction of Hoghton-street and Mornington- 
road, has been completed. 

Derby.—The receipts from the Corporation’s tramways for the 
four weeks ended April 20 amounted to £1,265, being an increase 
of £51 on the corresponding period last year. 

Dundee.—Colonel Dunlop, Board of Trade inspector, inspected 
the new electric tramway route in Blackness road on Tuesday, and 
expreseed satisfaction with the new portion of the system. 

Private Bilis.—In the House of Lords the following Bille have 
been read a third time: King’s Norton and Northfield Urbau 
District Tramways, and Watford and District Tramways. 

Birmingham.—The 10th inse. has been fixed for the Board of 
Trade inspection of the Brietol.road electric tramway. and if 
reported as satisfactory it will be opened for traffic on the 11th. 

Dewsbury.—The contracts for the British Electrio Traction 
Company's undertaking in this locality are reported as having been 

б out, and the work in connection with the construction of the 

es will be commenced as soon as possible. 

Lowesteft.—The Town Council have confirmed their resolutions 
deciding to promote in the present seesion of Parliament a Bill to 
empower them to construct electric tramways in the borough, to 
варріу electricity in bulk beyond the borough, to supply electricai 

tings, etc, 
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New South Wales.—According to advices from Sydney, the 
tramway revenue for the quarter amounte to £181,088, compared 
with £113,099 for the corresponding quarter of last year, and an 
expenditure of £114,312, as compared with £85,929.. 

Ramagate.—Owing to the pularity of the electric cars, 
ереп» have been made with much larger vehicles than thoae 
hitherto used, but numerous difficulties in the direction of awkward 
curvea and steep inclines still confront the company. ^ 

Liverpool —T'wo telephone wires suddenly fell upon tbe trolley 
wires of the tramway system in Lime-street last week, and ab 
once became charged with electricity. No casualties fortunately 
occurred, A breakdown gang was зоор on the spot, and repairs | 
were quickly effected, | 

Lendon United Tramways Bill.—The Standing Orders Com- 
mittee of the House of Commons on Tuesday declined, in the case 
of this Bill, to всврепа the order requiring the assent of local 
authorities through whose areas two thirds of vbe proposed 
tramways should run. 

Halifsx.—The Board of Trade inspection, by Major Druitt, of 
the Halifax tramway extensions from Tuel-lane Top, Sowerby 
Bridge. to Laddendenfoot, from Stamp Cross to Northowram, and 
from Stocks’ Gates, near Ambler Thorn, to Queensbury, took 
place on Thursday week. 

Nelsen.—The Tramways Committee of the Corporation аге con - 
sidering the advisability of substituting wood for the granite sette 
in tbe main road when the roadway is up for the laying of the new 
electric tramways, and have instructed Mr. B. Ball, the borough 
eurveyor, to report on the matter. | 

Newoastle. —At the last meeting of the Finance Committee the 
Chairman of the Tramways Committee said he thought that, 
according to present circumstances and the progress that was 
being made, the electric trams would be running by Ootober, and 
revenue from that source would immediately acorue. : 


А Large Order.- We are informed that Meesrs, Geoffroy and 
Delore have obtained the order for the whole of the underground 
cable required for the Cheltenham light railway at present ander 
construction. This cable is of their fibrous insulation type lead- 
covered and armoured, and the length of eame is about 5 miles. 


Dunstable —Ab the last meeting of the Town Council the 
sibility of having an electric tramway laid down between 
netable and Luton was talked of. Io was stated thao a number 

of surveyors were in the town and neighbourhood recently taking 
levels and obtaining information in connection with such a scheme, 


Lancaster —Ab the monthly meeting of the Town Council the 
town clerk reported that in his opinion the Corporation can repair 
the parts of the tramway and road in the added areas and 
the same to the Lancaster and District Tramway Company. under 
the agreement of July 26, 1889, as extended by the Lancaster 
Order А 1900. 

Paisley.—Ito is reported in the local Press thao Messrs, 
Atherton, of Liverpool, have submitted to the Corporation an 
offer to the effeo* tbab if the Paisley District Tramways Bill is 
uns uooessful in Parliament this session they will introduce a Bill 
in October embracing those provisions in the Distriéo Company's 
Bill which are generally acceptable 

Saiford.—The lease of the tramways company expired on 
Monday last, and the Corporation have arranged te take over the 
system as e going concern until their own electric system is ready. 

here was some dispute over terms, however, and a definite eon- 
clusion was nob reached until Wednesday afternoon. The price to 
be paid for the undertaking is £42 000. 

Newport (Mon.)—Tbe committee of the Corporation having 
charge of the arrangements for the equipment of the tramways 
for electric traction and the erection of the power station have 
recommended a number of tenders for acceptance, which amount 
in the aggregate to £55,056. 10a. 4d., but this does nob represent 
the full amount necessary to be expended. 

Southend —A memorial is being formulated against the Sunda 
running of the electric trams, which, it is expected, will be 
on the rails early this month. The feeling, however, is fairly 
general that the wisbes of excursioniste ought to be studied in the 
matter, as apon their patron it mainly depends whether 
the venture be profitable or other wise. | 

An Electric Omnibus Company. —The Electric Railway Omnibus 
Company, Limited, has been formed with a capital of £5,000 in £1 
shares to acquire the business carried on as the Electric Railway 
Omnibus Company, and to carry on the business of omnibus, cab, 
and vehicle proprietors, mskers of electrical, oil, and other mobor 
vehicles, etc. No initial public issue will be made. 

Chester, — The Corporation Tramways Bill came before Lord 
Morley's Committee on Monday last as anopposed. Mr. 8. Smith, 
town clerk proved the preamble of the Bill, but tbe report s 
was withheld to allow certain proofs to be submitted as to 
number of councillors who voted for the Bill, and also to produ 
e ш! of the Local Government Board to the promotion 
the Bill. 

Leeós. —A tramear had just passed the bottom of Albion-street 
on its way to Briggate, when with a sudden snap, a trolley wire 
broke away from its fastening on the arm projecting from the 
electric light standard in the centre of the thoroughfare, and 
hung downwards. Beyond causing some littjé inconvenience the 


occurrence led to no serious resulte, and the service was practically 


uninterrapted. 

Darlington. —The Corporation, who have been seeking to pur- 
chase the present 8 in order to establish an electria "rsen 
in the borough, have offered £7,500 to take over the company’s 


undertaking, and also the provisional order which they have 
secured from the Light Railway Commissioners. The company 
ab first asked £12,000, but it is understood they will now accept 
the terms of the Corporation. | 

Barrow.—Acoording to the local Press, an arrangement has 
үе, been made between the Corporation and the British 

lectric Traction Compeny for the leasing of the tramways to the 
company for 28 years. So soon as the Town Council have approved 
of the new terms a complete system of electric traction wi laid 
down, which it is expected will be completed in 12 or 18 months. 
There will then be a service of electric trams to the docks, Roose, 
and Furnees Abbey. 


Motors for the Fire Brigade.—The London County Council 
have decided, on the recommendation of the Fire Brigade Com- 
mittee, to purchase an experimental motorcar at a cost of £250. 
It was explained in tbe report that for some time past the question 
of the means of traction of fire appliances has been under careful 
consideration, and the committee have come to the conclusion that 
in the near future it will be found expedient to adopt some more 
rapid method than is afforded by horse power. 

Imperial Tramways Со. — We are asked to state that this 
Company is raising further capital for the purpose of paying up 
ite investments in the London United Electric Tramways. Holders 
of the debenture stock, preference shares, and ordinary shares of 
the Imperial Tramways Company have been offered the oppor- 
tunity of making application for a further issue of 10,000 Imperial 
6 per cent. cumulative preference shares of £10 each, ranking 
part passu with the existing preference sharee. The issue price is 
£12. 10s. per share. 

Portsmeuth, —A new difficulty is reported to have arisen in 
connection with the laying of the electric tramlines beyond the 
radius of the borough. The Government authorities have written 
to tbe Tramways Committee asking them to make a contribution 

ening Porte bridge and the brid 


towards the cost of sbren 
over the Hilsea moate in view of the running of the cars over it. 
The matter was discuseed ab considerable length last week, and it 
was decided before making any reply to the letter to look up the 
deeds on the question. 

New York Elevated Rallway.— The General Electric Company 

of New York, the allied company of the British Thomson- 
Houston Company, have secured the contract for the train equip 
ments of the Manhattan Railway (New York Elevated), including 
1,600 motors of over 100 h.p. each. The trains are to be 
equipped with their train system of control, which is the same 
as the British Thomson-Houston Company are supplying to the 
Central London Railway for their experimental train, as recently 
noted in these columns. 
_ Birkenhead.—The traffic receipts on the New Ferry route for 
the four weeks ended April 21 amounted to £879, as against £788 
for the previous four weeks. We understand that it is proposed 
to construct double tracks in place of single tracks on certain 
routes, ab an estimated total cost of £21,693. Arrangements have 
been concluded securing to the Tramways Committee the use of 
land on the north side of Woodside Ferry approach for the erection 
of tramway offices. It is further proposed to increase the salary 
of the borough electrical engineer (Mr. William Bates) by £200. 

Giasgow.—In addition to those sections of the Corporation 
tramways which have been converted from horse to electric trac- 
tion, and on which cars were running at the beginning of last 
week, electric cars have now begun to run for passenger traffic 
from underneath the Caledonian Railway Bridge in Argyle-street, 
by way of Main-street, Anderston, and Dumbarton-road to Over- 
newton and back. This service was augmented on Sunday by the 
running of main cars on the main east and west route—namely, 
from London-road and Dalmarnock-road to Whiteinch. Further 
augmentations have been made each day this week, and it is hoped 
that 7 totay all lines converging on the exhibition will be in 
operation, inclading what is known as. the horseshoe route from 
St. Vinoent-place to the foot of Queen-street. 

Manehester.—The special joint sub committee of the City 
Council, in their report presented to the Council on Wednesday 
last, stated bhat they had resolved to instruct the town clerk to 
inform the National Telephone Company that they are authorised 
to proceed, under the direction of the city surveyor, with the work 
of removing their overhead wires which now pass over Croes.street 
and adjoin sbreebs and placing the same underground, upon 
the terms of the agreement between the Corporation and the 
National Telephone Company dated July 24, 1894, and. that in the 
opinion of the joint sub-committee all telephone wires croesing 
over streets used or intended to be used for tramway purposes 
within the area now comprised in the exieting agreements with 
the National Telephone Company should be placed underground. 


Gateshead. —The question of overhead wires and the precautions 
necessary to prevent accidents from such, were considered at a 
special meeting of the Town Council last Friday. The Parlia- 
mentary Committee submitted a report, stating that Mr. Robt. C. 
Quin, consulting neer, of Blackpool, had made an inspection 
of the tramways on April 17, and that he had spoken of the danger 
to life of falling trolley wires. He had also mentioned that a pro- 
pective device existed. The tramway company and the Board of 
Trade had been communicated with, the letter to the former 
stating that the Council would object to the use of electrical power 
until a protective deviee was provided. The assistance of the 
Board of Trade had been isvoked to bring this about. Although 
Colonel Von on has rie e =з Bor оре ої е 
new system, n have p any public 
!!... 8 against 
breaking wires. 
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Sheffield. —The car-shed is now almost completed, and 
holds about 100 cars. e cost up te date has been considerably 
over £20,000. It is proposed to provide additional workshops, a 
sand furnace, and other buildings, at a further cost of £7,000 or 
£8,000. Although there are no more new routes of the Corpora- 
tion tramways ready for opening at present, the Fulham.road to 
Nether Green and the City- road sections are very much advanced. 
The Tramways Committee at their meeting on Tuesday decided 
upon the following recommendations: (1) that the route from 
Shalesmoor to Hillfoot Bridge be deferred until further orders ; 
(2) that the Clarkehouse- route be deferred until the city sur- 
veyor reporte that he is шк оор to widen the road, by pulling 
down the property purch by the Corporation ; and (3) that a 
section of double tramrails be laid from the present Heeley 
terminus to Derbyshire-lane, after the other work already 
agreed apoa has n completed, with the exceptions above 
mentiened. 

Holborn.—At the last week's moeting of the Borough Council 
the Law and Parliamen Committee reported that in con- 
sequence of the refusal of the Council to consent to the inbro- 
duction of the London County Council's Tramways and Street 
Widenings Bill, the whole of the tramways proposed withiu the 
borough had been struck out of it, with the exception of the line 
intended to traverse Farringdon-road from Vine-streeb bridge to 
the City boundary at Charterhouse-street. The committee had 
had before them a memorial from the owners and frontagers of the 
section of the thoroughfares which would be affected by the pro- 

tramways, which alleged that the scheme would be most 
prejudicial to their intereate and to the ing on of their busi- 
nesees, and would tend to decrease the value of their property. 
The Council decided to take stepe to oppose the Bill so far as it 
relates to the proposed tramway in Farringdon-road. The Council 
also decided to oppose the Bill of the Charing Cross, Euston, and 
Hampstead Railway Company. 

Middlesex.—At the County Council meeting last week the 
Parliamentary Committee, reporting with reference to the 
Finchley and Hendon tramways, stated that the road which this 
tramway proposed to run along would in all probability be one 
which the Commissioners would be asked to sanction a coun 


line along. It was stated that, although the Districb Counci 
could promote a Bill in Parliament, the County Council could not, 
under the ht Railways Act. 


and therefore they propose бо 
They were nob hostile to the other scheme, but the Parliamentary 
Committee thought their scheme the best. Ib was decided to 
oppose the Bill in Parliament. With regard to the County 
uncil's tramway schemes, the total cost of which will exceed 
half a million sterling, the Council have now entered into a 
contract with the North Metropolitan Tramways Company бо 
work the whole system. Опе of the importent extensions be 
in the form of a spur line from Highgate railway station to the 
Muswell Hill entrance of the Alexandra Palace and Park. 


The Liverpool “Overhead” Aocident.—At the Town Council 
meeting on Wednesday, attention was called to the report of Mr. 
Trotter, the Government inspector, on the recent overhead wire 
accident in Pembroke-place, by which two men were killed and 
several injured, and it was urged that the report ought to be 
made public, all the more so as it was of a темага ter, 
eo far as the city tramway system was concerned, e Govern- 
ment inspector pub down no less than eight causes as having 
contributed to the accident. These were the snowfall, the failure 
of the wood guard, the large number of telephone wires, the length 
of the s the salt slush in the streete, the darkness and the invisi- 
bility of the wires, the failure of the telephone service, and the delay 
in cutting off the electric current. The inspector said the absence 
of any one of these causes might have prevented the loss of human 
life. On the other hand. it was pointed out that the Tramway 
Committee bad not yet fully considered the report, and that it 
would be inadvisable to discuss the matter at this s in view 
of the claims arising out of the accident. It was further stated 
that the committee wore dealing with the whole matter, and that 
the Telephone Company were expeditiously putting their wires 
underground. We understand that the Corporation are also pro- 
viding wire guards above the trolley wires ab different pointe of 
the system. 

Metropolitan District Eaüway.—Notificabtion has been given 
by the Metropolitan District. Railway Company of an intended 
application this session, by petition, for leave to introduce ipto 
the Bill which bas been presented to Parlisment elauses or amend- 
ments to confirm an agreement for the electrification and equipment 
of their eyatem, together with that uf the Metropolitan Company, 
the Whitechapel and Bow Railway, and portions of the London 
and South-Western Railway; to mortgage, lease, or transfer the 
lands they are authorised to use as a generating station in Lot’s- 
road, Chelsea ; and to empower them to take a lease of these lands 
from the transferee or lessee thereof. With the consent of the 
South-Western Company, they will alee ask to be empowered to 
lay and maintain along во much of the former's railway as lies 
between Studland.road. junction апа the junction of the South- 
Western Railway with the company's Ealing Extension Railway 
five chains westward of Turnham-green Station, this station and 
Richmond Station, and the termination of the company’s Fulham 
Extension Railway five chains southward of Putney Bridge Station 
and the Wimbledon Station of the South-Western Company, cables, 
conducting rails, etc., and to execute all works necessary for 
adapting such railways to being worked by electrical power and 
for transmitting along them electrical energy from the company’s 
generating station. Authority will further be asked to constitute 
the generating station which the company are empowered to 
construct аб Lot's-road into a separate underteking. — | 
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New Issue.—The directors of the British Columbia Electric 
Railway Company announce an issue at раг of 6, 400 non-cumu- 
lative 5 Aer cent. preference shares of £10 each, ranking for 
additional dividend ratably with the ordinary shares after such 
ordinary shares have received 7 per cent. These shares are 

erential as to capital as well as dividend, and, in addition, 
entitled, ratably with all other shares, to any surplus profite which 
may be available for dividend in any year after the payment of the 
above 5 per cent., and also of 7 per cent. on the ordinary shares, 
The company has an authorised share capital of £450,000 in 
25,000 ordinary and 20,000 preference shares of £10 each, of 
which 20,000 ordinary and 13,600 preference shares have been 
issued. There is also av issue of £250,000 44 per cent. first 
mortgage debentures. The company carries on the regular 
business of an electric railway company in the cities of Van- 
couver, Victoria, and New Westminster, and the suburbs, and 
between Vancouver and New Westminster, and between Victoria 
and 1 forte and dock yards, the headquarters of the 
British Pacific Fleet. On E 1, 1901, it was operating 47 miles 
of fully-equipped railway. e company also carries on an electric 
light business in Victoria and Vancouver, supplying the Parlia- 
ment Houses and the principal Government and business build. 
ings and private residences of both cities, and the municipal 
buildings and street-lighting of the city of Vancouver. The 
present issue is made for the purpose of providing funds to dis- 
charge liabilities incurred and to be incurred in tbe purchase of 
rolling-stock and electrical machinery, etc., in anticipation of a 
further considerable increase both in the railway and lighting 
business. | 

London County CounciL—On Monday the Tramways and 
Street Widenings Bill of the London County Council came before 
the Court of Referees of the House of Commons, the locus standi 
of no fewer than six sete of petitioners being objected to by the 
Council Some of the proposals to which objection was taken 
by petitioners are of an important character. In one particular 
instance the locus standi of the South-Eastern and Chatham and 
Dover Railway Companies against the Southwark-streeb portion 
of the proposed new line was objected to by the County Council. 
It was urged on their behalf that while the proposed new line 
would be useless to the general public ib would lead to the block- 
ing of Southwark-street and of the entrances to their Blackfriars 
goods station, to and from which no fewer than 13,000 wagons 
proceeded daily. They also alleged that the new line would 
produce serious competition with their local traffic between 
London Bridge and Charing Cross Stations «i4 Waterloo Junction, 
while in connection with s line to Lordship-lane ib would compete 
with their suburban traffie. Ultimately the court decided to 
allow the petitioners’ locus as frontagers in regard to one of the 
proposals of the Council, and with reference to competition in 
connection with another proposal. Among the otber petitions 
discussed was one by the owners of the land on which is built the 
Catholic Apostolic Church in the Camberwell New-road. In this 
5 id was stated that though the land was nob really touched 

the County Council's proposed work in connection with an 
ectric generating station, the Council would have to make large 
excavations, that the soil was full of water which would have to 
be pumped away, and that the result might be the fall of the 
church. It was also alleged that the generating station would 
roduce a vast amount of noise and vibration, and that it would 
im ble if it were constructed to carry on the services of the 
church. In this caso, however, the court disallowed the locus. Abd 
the meeting of the Council on Tueeday, the Highways Committee 
recommended that the resolution of the Council authorising them 
to arrange for the construction of the new tramways in Crowndale- 
road, 86. Pancras, be not further acted upon until the work can be 
carried oub in connection with the reconstruction for electric 
traction of the tramways with which they will be connected. The 
Parliamentary Committee recommended that in consideration of 
the Bexley Urban District Council omitting from their Tramways 
Bill the powers to authorise the construction of tramway lines 
within the county of London, and subject to the Bill as amended 
becoming law, the London County Council do undertake to pro- 
mote legislation next session for the purpose of constructing such 
lines. Acting upon the advice of Dr. Kennedy, the Council have 
allowed the Stirling Boiler Company to sub-let to Messrs. Bruce 
and Sons, of Edinburgh, the brickwork specified in the company’s 
contract for the supply of boilers diy шайы for the electricity 
generating station to be erected by the Council at the Camberwell 
tramways depót. 


Welverbampton. — A meeting of the Town Council was 
held on Monday to consider the proposals of the Corporation 
Tramways Committee as to the construction of an experi- 
mental line of tramways on the Brown underground surface. 
contact system. The chairman of the Tramways Committee 
explained the merits of the system, and contended that there was 
leas danger than attended the using of the overhead trolley 
system. The committee. however, were divided as to the 
advisability of adopting this contact system. After considerable 
discussion the matter was adjourned for a week. The Express and 
Star publishes a statement which Alderman Mander has issued 
showing the ‘‘estimated cost of construction, car miles run, and 
operating costs per car mile for various routes.” The statement 
is addressed to the members of the Tramway Committee, and runs: 
**Gentlemen,—Herewith I beg to hand you figures in connection 
with the working of electric traction, and I hope to prove that the 
question of an additional cost of £1,000 or во per mile of track is 
nob of much moment when compared with the total working coats. 
The oosbs per car mile must be divided into three classes—viz. : 
(a) Interestand sinking fund onold undertaking, and on new car-shed 


and managem 


ent, This amounts to EI, 833. 158. per annum, and 
has to be paid whatever may be the length of track or number of 
miles run, It is evident that under this head the cosb per 
car mile will decrease in direob proportion to the increase of 
car miles run, e.g., the a ooste for a 10 minutes’ service 
of 159,120 car miles = 2:76, but on 607,838 car miles = 72, or a 
decrease of over 2d. per car mile. (b) Interest and sinking fund on 
the coste of track and electrical equipment. The cost varies 
inversely as the service is augmented, e.g., if under this head it 
coste 3d. т car mile for a 15 minutes’ service, ib would be 2d. 

r car mile for à 10 minutee' service, and only ld. per car mile 
or & five minutes' service. (c) Interest aud sinking fund of 
cars '15d., cost of electricity 2 00d., cost of maintenance 1:35d., 
wages of drivers, conductors, etc., 95d., or a total cost per car 
mile of 4 45d. This cost is a constent charge for each car mile, 
and will nob vary whether you run 1,000 or 1,000,000 car miles, 
with this exception, that the charge for electricity may be lowered 
after a certain minimum has been reached, say 500,000 unite. 
Turning to the schedule it will be noticed that the running costs 
(c) are more than 50 per cent. of the total coste for а 10 minutes’ 
service, or four miles of route, but they are 59 per cent. on 
91 miles of route; with a five minutes’ service the running coste 
are 64 per cent. and 73 per cent. respectively, Ап exbra capital 
charge of £1,000 per mile of route would cost ‘176d. per car 
mile for 10 minutes’ service, or 0 88d. per car mile for five 
minutes’ service. An extra £2,777 per mile of route would there- 
fore cost 4d. or jd. respectively per car mile, or an increase of 
only 5 per cent. to the working coste. Surely іб is worth while 
substituting a surface-contact system for the trolley system with 
all its diss татар», if id can be laid down and worked ab so small 
an increase to the working costs. (Signed) CHARLES T. MANDER, 
chairman.” A meeting of local tradesmen has unanimously 


: adopted the fellowing resolution: This meeting of Wolver- 


hampton tradesmen views with the teab concern and regret 
the present isolated position of this borough with regard to the 
tramway services, and respectfully urges upon the Tramways 
Committee the argent necessity of some immediate arrangement 
being made to restore communication with the outlying districte, " 


LIGHTING AND GENERAL, 


Rotherham.—The electric light will be switched on in three 
weeka’ time. i 

Ascension Cable.—The cable between Ascension and Sierra 
Leone has been completed. | | "TE 

Lancaster.—The electricity mains are to be extended in the 
Skerton direction ab a cosb of £773. 

Ludlow.—Ib is proposed to apply for a loan of £7,000 for 
electric lighting and dust destructor. 

Rothwell.—The District Council intend to support the 
Yorkshire Electric Power Company's Bill. 

Adelaide-Cape Railway.—The work of laying the new cable 
from Adelaide to the Cape has beeu begun. 

Malvern.—An electric lighting and dust destructor scheme, 
estimated to cost £17,000, is being discussed. 

Uzbridge.—Itis understood that the Northwood and Ruislip 
electric lighting order is to be proceeded with. 

Birstall.—The District Council's Electric а. ш Bill has 
been reported to the House of Commons for secon reading, 

Hall.—An enquiry is to be held shortly into the application of 
the Corporation to borrow £17,000 for electric lighting purposes. 

Farnsfield.—The Parish Council are supporting a petition in 
favour of the Notts and Derbyshire electric power supply scheme. 

Personal.—The salary of Mr. E. M. Hollingsworth, aesistant 
electrical engineer at 86, Helens, has been increased by £30 per 
annum, 

Byde.—The question of site for the proposed generating station 
a oer ri bone of contention between the Hyde and Stalybridge 

uncils. 

Mexborough.— Messrs, Carruthers, Gothwaite, and Platt have 
been appointed an Emergency Committee for electric lighting 
purposes. 

Ilkeeton.—The Town Council have decided to endeavour to 
come to terms with the promoters of the Derbyshire and Notts 
Electric Power Bill. 

Middleebrough.—It is considered that the Town Council is 
drifting in the direction of the establishment of a municipal 
system of telephones. 

Frome.—The order of the Board of Trade empoweri 
Urban District Council to supply electricity has 
examiners of the House of Commons. 

Trowbridge.—The order of the Board of Trade empowering 
the Urban District Council to supply electricity has passed the 
Examiners of the House of Commons. 

Barnstaple. —Mr. Trentham has been asked to make a survey 
of the district and prepare and submit a complete: report as to 
the lighting of the borough generally. with electricity. 

Aylesbury.—It has been decided that the whole Council form 
the Electric Lighting Committee. Advertisements for tenders 
have been issued, but no site has been secured at present. . 


Rickmansworth,—The Urban District Council have elected the | 
following members to be the Electric Lighting Committee: Messrs. 
гаа Smith, Rankin, and White; ex-officio, Messrs, Yorke and 

Vor. | | 


the 
the 
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Newark.—The Urban District Council do not consider it 
advisable to petition in favour of the Derby and Notts Electric 
Power Bill, 

British Insulated Wire Co.—It is stated that the £250,000 
44 per cent. firs) mortgage debenture stock has been largely 
over applied for, 

Cuba Submarine Telegraph Со. — The directors after providing 
for the dividend on the preference shares, recommend a dividend 
of 4 per cent. per annum on the ordinary shares for the half-year 
ended Dec. 31 last. 

Bournemouth. — Mr. Peers, of Manchester, éetimates the cost of 
an electric lighting installation for the workhouse and oottage 
homes at a total of £2,242. This estimate has been sent to the 
Local Government Board. ! 

ft. Marylebene. — The Council have decided to petition against 
the Marylebone Electric Supply Company's provisional order. 
The improvement of the lighting of Glentworth street and New- 
street is being considered. 

South Shields.—The resignation of Mr. J. A. Jeckell, the 
borough electrical engineer, is reported. An electrical engineer 
will be advertised for аб a ealary commencing at £350 per annum, 
and rising annually £50 to £500. 

West Bromwich.—At Wednesday's meeting of the Town 
Council sanction was given to the borrowing of a loan of £30,000 
from the Alliance Assurance Company, London, for the purposes 
of the borough electrical undertaking. 


Ripes.—The Bill to confirm the electric lighting provisional 
order, 1 by the Board of Trade. empowering the Corpora - 
tien of Ripon te supply electricity within their area, has passed 
the examiners of the House of Commons. 

Worksep.—We learn that the Urban District Council will 
require, instead of £5,000, as . intended, the whole of the 
balance of £10,000 on the electric lighting scheme, and arrange- 
mente have been made to borrow the same. 


Steurbridge.—The Destructor and Electric Powers Committee 
have presented a report pointing out the necessity for the early 
commencement of the refuse destructor and generating station 
required in connection with the town electrical installation. 


Leeds.—The electric launch Mary Gordon,” recently placed 
on the Waterloo Lake аб Roundhay Park, was formally inspected 
by a representative of the Board of Trade on the 26th alt. In a 
few days’ time the new vessel is to be officially '* christened.” 


Bleotrical and General Contract Corporation. —A potition by 
Mr, G. Singer has been granted under the Companies Acte, 1862 
to 1900. for leave to restore the name of the Electric and General 
Corporation, Limited, to the register of joint-stock companies. 


Mélbourne. —The Postmaster. General of Victoria has decided 
to ask the Federal Postmaster-General to sanction the ex: enditure 
of £150 000, of which £100 000 is to be apend placing ur derground 
the telephone cables in the сіоу snd installing a metallic circuit 
system. 

Borough Polytechnie Iostitute, S.E. —Two special summer 
courses of lectures, with laboratory work, will be giveo by John 
Henderson D 80., F. R. S., on Electrical Measurements and on 
% Magnetic Measurements Detaills in our advertisement 
columns. 

Qepper.—A Reuter’s telegram from Boston announces that 
sufficient of the stockholders of the companies concerned in the 
proposed copper combine have assen to the Amalgamated 

ppor Company's proposition to ensure bhe success of the 
consolidation. 

St. Martin's.—The staff ab the Central Telegraph Office, St 
Martin’s-le-Grand, last year worked 747,775 hours overtime, the 
ordinary hours of work being eight a day. The staff has frequently 
protested against having to do overtime, which probably might be 
avoided if more telegraphists were employed. 

Retherham.—The electric lighting works are approaching 
completion. The expenditure on capital account to March 25 
amounted to £16 275. 58 9d. When the electric light is ready to 
be switched on by Mr. Winter, the chairman of the Electric 
Lighting Committee, 31 consumers will take a supply. 

City of Lendon.—At last week's meeting of the Court of 
Common Council it was decided to instruct the City Lands Com- 
mittee to endeavour to obtain from the City of London Electric 
Lighting Company the same reduction in price of electric current 
used by the Corporation as they allow to other large consumers. 

Hucknall Terkard.—The Districd Council having decided 
against the Derbyshire and Nottinghamshire Electric Power Bill, 
а town's meeting was held last week for the further consideration 
of the matter. A resolution that the measure be opposed, and 
that the expenses be borne by the parish, was passed unanimously. 


Brighten Ai the meeting of the Town Council on 
Thursday last week it was agreed, after a debate lasting nearly 
three hours, to engage Mr. Bennett as eogineer for the proposed 
FUA n telephones, and to apply for sanction to a loan of 
£40, to cover the expenditure connected with such an 


installation. 
Nottingham, —At Tuesday's meeting of the County Council the 
Parliamentary Committee reported that they had been in com. 


manication with the promoters of the Derbyshire and Notts 
Electric Power Bill, and had obtained an assurance that clauses 
would be inserted to protect the County Council in regard to 


Mariet.— Metropolitan Electric shares were a feature of 


Share 
the market on the withdrawal of the Marylebone Vestry Bill. 


———2— 


There was a demand for the best electric debentures, including 
Kensington and Kensington aod Notting Hill joint debenturee 
London preference, St. James, Chelsea, Charing Crose, and 
West minster improved. | 

Electricity as Applied te Industries —This was the title of a 
lecture given on Saturday evening at the room of the Dewsbury 
branch di the Yo*kshire Engineers’ and Firemen's Association b 
Mr. Mitcbell, of the firm of Newton, Bean, and Mitchell Bradford, 
before a good attendance Mr. Sam Lyles, president of the 
Dewsbury Chamber of Commerce presided. 


Wimbleion.—The last report of the electrical engineer gives 
the position of the undertaking to date as follows: Private lamps 
applied for (in 8-c. p. equivalent), 26,016 ; street lamps connected, 
4,128; street lamps to equip electrically, 452; total lamps to 
provide for, 30,596 ; number of consumers on books, 463 ; maxi- 
mum load reached during the month, 364 kw. 


Colehester.—A plant for charging {motor batteries for elec- 
trically-driven vehicles, estimated at £30, is to be obtained. The 
output of electricity during the last month was 11,324 units, as 
compared with 6 047 in March of last year. The total namber of 
lamps now connected is 10 540. The borough accountant’s report 
states the net profit on the electric light undertaking for the year 
ended March 31, 1901, to be £364, 2s. 5d. 


A Storm in a Teacup.—Ib appears that the night staff of 
operators аб the Gerrard telephone exchange went oub on strike 
one night last week because they were ordered to beat the office 
carpet. If the information supplied to the morning papers is 
correct, the result was that on arriving the next evening two of 
them found an latimation that they were suspended until further 
notice and the other six also left off work, and three girls were 
engaged in their stead. 


Aberdeen Telephones.—The Telephone Committee of 
Corporation have received the reporb of Mr, A. R. Bennett, 
M. I. C. E., in which he recommends that a license be obtained by 
the Corporation for municipal telephones. He estimates that an 
annual revenue of £11 328. 12s. could be obtained with a capital 
expenditure of £45,820, which would provide for the construction 
of 62 public telephones and 2 000 subscribers’ lines completed and 
510 partially completed lines. 

Bath. — Ab the last meeting of the City Council (sitting as 
Urban Sanitary Authority) ib was mentioned with to Mr. 
Teague's report with reference to the state of the works that, in 
his opinion, they had а reserve of electrical energy amounting to 
something like 45 per cent. They would nob require to extend 
their works, but they had sufficient power to meet all demands 
likely to be made upon them. The report will be considered 
ad the next meeting of the committee. 

Liverpool —The salary of Mr. John A. Brodie, city engineer 
and surveyor to the urban eanitary authority, has been increased 
by £400 This is quite an exceptional case, аз the Health Com- 
mittee bad recommended an increase of £200 only, bub consideri 
Mr. Brodie’s brilliant services and energy, especially connec 
with tramway construction, the Council agreed to an amendment 
that the increase should be £400 A large number of members 
paid high oributes to Me. Brodie’s ability. 

Aberdeen —A portion of the electric culvert in front of the 
Town and County Buildings Casvle-street, wae damaged by an 
explosion which occurred lasb week. Six of the manholes were 
dislodged, two of them being broken, and the pavement was 
ripped up to the extent of about 1276 Fortunately no one was 
injured. Io is believed that the accident occurred through an 
electric spark from a failure in the cable coming in contact 
with and igniting a quantity of gas that had accumulated in the 
culvert. 


Blackpool.—Some of the local papers make a fuss over the loss 
of £334 in the electricity department. Seeing that the total coal 
bill for the year was £7 697, making an increase of £4,344 on the 
figures of the year before, this is easily accounted for. The 
departmenb is progressing, as the following figures show: the 
income from private lighting was £14,662, an increase of £1 956 
on the preceding year: tramway current, ab 2d. per unit, was 
supplied at а cost of £8 120, an increase of EI 215 on the year 
before; while the public lighting receipts were £3,408 an 
increase of £965. 

Eleot:io Lighting (London) BIII.— Thie Bill has passed the 
Examiners of Standing Order proofs of the House of Commons. 
This Bill will affect small detached areas of supply of the following 
electric lighting companies outside the limite of the new municipal 
bodies: tbe County of London and Brush Provincial Electric 
Lighting Company Limited. the Chelsea Electricity Supply Com- 
pany, the London Electric Sapply Corporation, the Metropolitan 
Electric Supply Company, Limited. the City of London Electric 
Lighting Company Limited, and the Blackheath and Greenwich 
District Electric Lighting Company, Limited. 


Manchester —Mr. H. P. Boulnois will hold an enquiry at the 
Town Hall, Manchester, on Tuesday next, as to the proposals of 
the Corporation to borrow £843 000. This great sum includes two 
items of £310,000 and £500,000 for the supply of electricity. 
Mesers. C. S. Allott and Son have been appointed to prepare 
specifications for the buildinge required at Sbuart-street station, 
A large proportion of the plant is expected to be ready for pro- 
viding current by May of next year. A deputation, to coneist of 
the chairman of the Electricity Committee, the vice-chairman 
(Mr. Phythian), Mr. Johnston, and Mr. Bowes has been appointed 
to visio the Continent and to enquire into the manufacture of 
three. phase plant which is do be ordered by the Corporation, We 
trust they will have a good time of it, | 
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Rochdale, —The Gas and Electricity Committee of the Corpora- 
tion have decided to recommend the Council to reduce the scale 
of charges for electricity in vogue in the borough. The chief 
feature about the proposed change is that it will give consumers 
an opportunity of paying a uniform price of 44d. per unit for 
кошу for lighting purposes if they prefer this to the graduated 

ө, 


Bo'ness.—Mr. Purvis, C.E., Edinburgh, agent for Mesare. 
Crompton and Company, visited Bo'ness lasb week on the 
invitation of the Town Council, and inspected the places where 
it is proposed to put up electric lamps. Mr. Parvis subsequentiy 
reported favourably on the proposal to adopt the electric lighting 
system in the burgh, and further decision was postponed pending 
Messrs. Crompton's reply and further report. 


Liverpoel Telephone. The following notice of motion was on 
the agenda for the monthly meeting of the City Council on 
Wednesday: That in the opinion of this Council it is advisable 
to establish a municipal system of public telephone commanica 
tion, and that the Finance Committee be instructed to obtain 
& license from the Postmaster General to provide such system 
pursuant to the provisions of the Telegraph Act, 1889." 


Conradty's Carbons — We are informed that Conoradty’s carbons 
for arc lamps. as supplied by the Sloan Electrical Company, 15, 
Forest-avenue, E.C., will be used by the Brockie-Pell Arc Lamp 
Company for their arc lamps at the Glasgow Exhibition this year 
The carbons are made in various qualities, such as “C” quality 
for street, factory, railway, and dock lighting ; '' Crown" quality 
for indoor lighting ; and ** Vacuum " for enclosed arc lamps. 


Indo-European Telegraph Co.— Mr. J. H. Tritton, the chair- 
man, seid at Tuesday's meeting thao they were aware there bad 
been a strong agitation in this country and India for a reduction 
of rates, and this had been encouraged by the Company. They 
had latterly introduced an improvement by which they had been 
enabled to transmit messages to Teheran at the rate of 80 to 100 
words a minute, and this would be of great advantage to them. 


Cleveland Electric Power Bill. —Poetitions have been deposited 
ia the House of Commons by Messrs. Rees and Frere (paclia 
mentary agents) in favour of the Cleveland and Durham County 
Electric Power Bill by the Cleveland Ironmastere! Association. 
the Kast Pontop Coal Company, the North of England Iron and 
Sceel Manufacturers’ Association, the Ormesby Urban District 
Council. A. Craggs and Sons, Sir Raylton Dixon and Co., and the 
Tees-side Bridge and Engineering Company. John Davison, 
A rds and others have withdrawn bheir petition against the 

i 

Peole.—At the last monthly meeting of the Harbour Com- 
missioners, a letter was read from the local manager of the 
National Telephone Company applying for permission to erect 
two or three poles on the sandbanks, under the control of the 
Harbour Commissioners. The poles were required in connection 
with the line to Bransea Island. Io being stated that the poles 
had already been erected, the Commissioners contended that they 
ought to have had some voice in the matter before the erection of 
the poles was proceeded witb, and the clerk was directe 1 to obtain 
the number of polea and submit a plan of their situations. 


Selby.— Аб the annual meeting of the Rural District Council 
the Chairman reported that he attended the conference held at 
Leeds in reference to the Yorkshire Power Bills, and he did not 
think that ib affected them very materially. There were bwo com- 

nies seeking powers, and it was thought that competition would 
be beneficial, No action was taken in the matter. Ata meeting 
of the Urban District Council the Clerk stated that he had 
received letters from the two promoters of the Electric Power 
Bills, giving them an undertaking that they would not supply 
electric power within the Council's area without the authority 
to do so. 

Londenderry.—The Corporation decided аб a special meeting 
on Friday that Mr. Macrory prepare, for the purpose of submis- 
sion to Sir William Preece or other eminent engineer, a full 
electric scheme, with plans and specification, etc., to accompany 
the application for the loan of £35,000. What is meant by the 
full scheme ie evident from the fact that Sir William Preece, in 
his further report” to the Corporation, mentioned tbat it was 
quite certain that for an expenditure of £35,000 the Corporation 
of Londonderry would be in a position to supply the whole of the 
ratepayers with electric energy for light, motor, or tramway pur- 
poses when they demanded ih by requisition under the clauses of 
bhe provisional order. 

Grimsby.—The Chairman stated at the last meeting of the 
Public Lighting Committee that another application had been 
received from the National Telephone Company for permission to 
place their wires underground. The committee had had an inter- 
view with Mr, Chambers, the manager, and aeked him if the 
company would offer the Corporation any concession in return for 
the privilege, but they were informed that they were noo prepared 
to do so. The manager said tbe company could not possibly 
reduce the charge for calls, which was £3. 10s. per annum ; 
further, that they would require a twin-wire system. Ib was 
decided that the Corporation should not grant a monopoly to the 
company of the streets unless they were prepared to give them a 
cheaper service. 

Kingsten.—The report of the Bailding Committee, which was 
adopted by the Guardians las) week, stated that the architect 
reported thab he had communicated with the makers of the electric 
lift, and had had an interview with them upon the subject of the 


current to be supplied to work the machine. He stated that 
lied by the Kingston Corporation should be used 


current as supp 


to drive a motor-generator and dynamo in connection with a 
storage battery of sufficient capacity to work the lift for, say, one 
week without recharging. As an alternative to this, the current 
could be obtained either by gas or steam engine with similar 
dynamo and battery. The committee recommended that alterna- 
tive estimates be obtained by the architect from several firms of 
electrical engineers for the provision of the plant suggested by 
him, and at the same time to report in writing upon the merite of 
either scheme. 

8t. Helens —On Friday the members of the Town Council, аб 
the invitation of the Mayor(Alderman J. Forster) and the chairman 
of the Electric Supply and Tramways Committee (Alderman J. 
Beecham), made an inspection of the recent extension at the 
power station ab Cropper's-hill, the principal improvement being 
the addition of a 600 b.p. steam generator by Meesrs, Willans 
and Robinson. The Mayor, who etarted the engine, which he 
christened the Beecham s ated that during the year the demand 
for electricity for lighting purposes had doubled, while that for 
traction purposes had trebled. The electrical engineer's report on 
the working of the dust destructor gives the total amount of 
refuse destroyed during the past year as 9,778 tone, ab an average 
cost, including wages, repairs, light, and power, of £1. 5s. Id. per 
ton. The steam supplied generated 329,716 units of elecoricity, 
which reduces the cost of burning to £1. le. 8d. per ton. The 
weight of coal saved by using the destructor was 687 tons per 
annum. 

Sheffield Chamber of Commerce.—We bave already referred 
to а resolution passed by this chamber in favour of the Yorkshire 
Electric Power Company's Bill, ib being understood that Clause 40 
satisfied the Sheffield Corporation as to the protection of their 
intereste. At the meeting on the 25th ult. a letter was read, 
stating that the Corporation did not consider the clause sufficient, 
and intended to oppose the Bill as etrenuouely as possible. 'The 
local solicitors for the promoters of the Bill submitted thab tho 
company would nob be entitled to bring power into the area of the 
Corporation, except as regarded railways and canals.  ''The 
maine," they said, will all we understand, be laid within the private 
property of the railway and canal companies respectively. In all 
other respects the company will noo be in a position to supply 
energy within thearea of the Corporation without the consent of 
the Corporation." The council diecusee ! the matter, and, coming 
to the conclusion that ib was betber, in the interests of the trading 
community of Sheffield, that there should be competition, decided 
to confirm the resolution already . ава appointed Mr. W. 
Cheaterman to give evidence in favour of the Bill on behalf of the 
chamber. 

Parliament.—In the House of Lords the followiog Bills have 
been read a second time (since publication of our last list): West 
and South London Junction Railway, and City and North-East 
Suburban Electric Railway. The following were read a third 
time: Northfisld Urban Distric) Tramways, Sheffield District 
Railway, and Bournemouth Corporation. The Central London 
Railway Bill has been divided into two parte, and the reporte of 
the examiners on tbe Bill will apply to both parte. In the House 
of Commons the Bury Corporation Tramways Bill has been 
read a third time. The Gateshead and District Tramways 
Bill has been considered and ordered for third reading. Sir W. 
Arrol, Mr. Ashton Mr. Cawley, Sir M. Foster. and Sir J. Dickson- 
Poynder have been appointed a Seleco Committee to join the com- 
mittee of the Lorde on London Underground Railways Theorder 
for the second reading of the Electric Lighting Provisional Orders 
(No. 1) Bill has been posbponed by arrangement until May 9, so 
that an opportunity may be afforded for considering whether the 
provisions of the Landa Clauses Act as to expropriation cannot be 
embodied in the measure for dealing with the саге of the Metro- 
politan Electric Supply Company. А 

Exeter.—At las? week’s meeting of the City Council the Electric 
Lighting Committee presented sn abstract of accounts and the 
electrical engineer's report for the past year. The latter stated 
that the accounts were less favourable than in previous yeare, 
owing principally to the high price which had had to be paid for 
coal, and to a lesser extend to the circumstance that, in view of 
the approaching removal to a new etation at the Basin, many items 
originally chargeable to capital had been paid oub of the current 
revenue account. The total expenditure was £770 more than in 
1899, and fully £600 of the increase was due to the enhanced price 
of coal in the latter half of the year. The wages account increased 
by £170, partly through additional runniog hours on Saturday 
nights and Sunday mornings. The receipte show an increase of 
10 per cent. on 1899. and this despite the fact that no addition 
was made to the charge for current as a consequence of the cosb 
of coal, as was done in many other places. The general result 
was а profit on the year’s working of £2 322, leaving, after pay- 
ment of interest and sinking fund charges in respect of borrowed 
capital, a net profid of £377. The accumulated net profits since 
the Council acquired the undertaking now exceed £2,700. The 
report, which was adopted, was considered satisfactory, as had it 
not been for the high price of coal the profit would have been 
over £1,000. 

Islington.—At the meeting of the Council to night it will be 
proposed that app icanon bə made to the London County Council 

or sanction бе the borrowing of the undermentioned sums, and 
also that the various works be proceeded with when sanction has 
been obtained : £3 835 for supply to houses in Aberdeen-park, 
Tollington-park, and Dancan-terrace; £1,518 for distributing 
mains in Camden-road, Caledonian-road, Essex-road and St. Paul's. 
road, Highbury-grove, Holloway-road, New Wharf. road, High- 
bury-park, and Seven Sisters-road ; £3,100 for extension of в 
au by the late vestry in York-road and Carloton-road, and 
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for the erection of an arc lamp in Wynford.road ; £92 for the 


erection of aro lamps at the corner of Welli n-road and 
George's-road, and at the corner of Wellington-road and Rhodes- 
street; £2,212 for the purchase of various meters, indicators, 
terminal boxes, etc., required during the ensuing 12 months ; and 
£500 for a trial of two new types of stoker with a view of econo- 
mising the consumption of coal and redacing the quantity of dust 
passing into the flues and stack. A report will be submitted by 
the Finance Committee with regard to the financial bearings of 
the above estimates, stating, with regard bo the extension of mains 
in Tollington-park, Aberdeen-park, and Duncan-terrace (£3,885), 
that although statutory requisitions have been received from 
owners or occupiers in these roads for a supply of electricity, the 
committee are of opinion that, if practicable, the carrying out of 
the work should be delayed pending the decision of the Board of 
Trade with regard to suggested alterations! n the system of laying 
the mains. As the consumption guaranteed amounte to 20 per 
cent. per annum upon the capital outlay upon these mains, it is 
difficult to see how the Council will be able to decline to comply 
with these statutory applications if they are preased. 


Electrical Exhibitien.—The Twentieth Century Electrical 
Exhibition will be held at the Royal Aquarium. Westmiuster, 
from Monday, Dec. 16, 1901, to Saturday, Jan. 26, 1902. The 

resident and managing director is Mr. J. Ritchie, and Mr. J. W. 

ilkinson is the secretary. The exhibition will be devoted to 
showing (in the largest centrally-situated place of amusement in 
London, with an area space of nearly three acres) all the latest 
inventions ing electric lighting, power, locomotion, motors, 
telegraphy, heating, accessories to the foregoing, and electro- 
chemistry. А minor hall, specially adapted, will be available for 
showing machinery in actual work, and for firms desiring power 
in connection with their stands in the main hall—where possible 
machinery in working will also be allowed in the labber, Io is 
proposed to make the showing of the different kinds of machinery 
and apparatus in actual work the leading feature of the exhibi- 
tion. The Westminster Electric Supply Corporation is in con- 
nection with the building. A special feature will be made of elec- 
tric lighting in all ite branches and accessories, including dynamos, 

as апа other engines for working same, the equipment for private 

ouses and factories, arb metal work for electroliers and fittings, 
lamps and globes, etc. The building is well adapted for showing 
illuminations of all kinds to great advantage. ө are asked to 
call special attention to the fountains (non-working) as affording 
an excellent means for artistic decoration and advertisement. In 
the electric traction section motors adapted for railway and 
tramway work may be shown, also motors for all kinds of vebicles, 
launch and river work, and accessories, including batteries and 
accumulators. Space is set aside for apparatus used in X-ray 
photography, telegraphic and telephonic apparatus, meters, heat- 

, cooking, and ventilating vei roin and it is proposed. to 
E lectures and experimente d g with interesting electrical 
subjecte. 


Bury St. Edmund’s,—Mr. W. O. E. Meade-King has held an 
пату into the Town Council's application for sanction to borrow 
£12,000 for the purposes of electric lighting. The Town Clerk 
said as the result of opposition the previous application to borrow 
£20,000 for carrying out works connected with public and private 
lighting was ref 1 Local Government Board, who, how- 
ever, approved a m scheme for private lighting. Не also 
explained that in consequence of the borough magistrates having 
quashed the scheme which the Town Council pro for making 
up the гоайв on the Brown Estate, the Council were not in а 
position to spend £800, which had been sanctioned by the Local 
Government Board for lighting that parb of the borough by elec. 
tricity. They therefore obtained permission of the Govern- 
ment Board for that amount being spent in hting the centre of 
the borough with electricity. Ap tions for city for private 
lighting were increasing. The mains had been laid in all the 
streets included in the compulsory area, with the exception of St. 
John's-street and St. Andrew’s-street (North). The chief electrical 
engineer (Mr. A. H. Roe) was unable through illness to attend the 
enquiry, and Mr. Greig (assistant engineer) explained the system 
upon which the mains were laid. Не said the present system was 
capable of supplying 4,000 8-c.p. lamps. They were now supply- 
ing 3,025 8.c.p. lamps. There were eight arc lamps. It was 
pro to increase the present power by having more machinery 
ab generating station, and the buildings would be extended. 


The proposal was to make the additional power capable of 
supplying 4,000 8-c.p. for both public and private lighting. Ib 
was proposed to install 400 in 


escent шр of 25 c. p. each, for 
street lighting. The use of gas for public lighting pur would 
be discontinued. The Borough Sarveyor (Mr. J. C. Smith) also 
gave evidence, stating that two cottages for the workmen had been 
erected on the Corporation land, near the site of the generating 
works, the cost being £431. 


Barnsley.—Mr. H. H. Law has held an enquiry with respect to 
the application of the Town Council to borrow the sum of £20,000 
for electric light extensions. Mr. В. E. Bastow, electrical engi- 
neer, stated that a provisional order was granted in 1890. This 
order was carried into effect in 1899, when the ргевепб works were 
designed aod under the advice supervision of Mr. 
T. L. Miller, M.I.E.E., of Liverpool. The supply of electricity 
was commenced in February, and had been continued witbout 
interruption since that date, Power to borrow the sum of £25,000 
was granted for ing out the original scheme, but the appli. 
cations for the кошу were so numerous that additional powers 
were sought and granted in 1899 for borrowing £3,500 for the 

urchase of another steam d which was instelled before 
the original scheme was com 


of £35. An extra electric motor would be 


lend the Battersea Borough Council £10,600 for 


quest 
stations for the supply of electrical energy in bulk within the 


of the metropolitan boroug 


and extensions of buildings to 


accommodate the same. The continued increase in the number of 
consumers of electricity had been so rapid that some alarm was 
felb as to the power of the Corporation to fulfil their obligations 
during the past winter season, and consequently ib was thought 
advisable to instal temporary plant, and to place a provisional 
contract for permanent plant pending the decision of the Board 
on this . Tenders were therefore obtained, and accepted 
provisionally, for the supply and erection of one steem dynamo for 
the sum of £3,450, the said plant to be delivered in July next, but 
no money has been paid to the contractors on account of this set. 
The Corporation felb the necessity of шер 05 generating 
works and of considerably extending the tricity mains. 
Taking the ave rate of rise only, they had estimated the 
future progress to be: September, 1901—consumers 260, lamps 
op 19,900; March 1, 1902—consamers 320, YE Y (8-c.p.) 
25,800 ; Sept. 1, 1902 —copsumers 380. lamps (8-c.p.) 30,700 —and 
this was а very moderate estimate of what might be expecbed. 
A considerable demand for electricity for power Lord ignis was 
springing up, and there were already 18 consumers ng about 
100 h.p. altogether. The capacity of the present generating 
plant was equal to 12,500 8 с.р. lampe in use ad one time, without 
any reserve of plant, The proposed new erating seb would 
bring ap the capacity of the generating works to 22, 

8 c.p. burning at once (without reeerve) Ib was 

instai steam-condensing plant ab an estimated cost o 
connection with the pro new generator and also for the 
existing plant. This would be divided into two sete, each capable of 
condensing 13, 300lb. of steam per hour. As there is no circulating 
waber supply available except from the town waber-mains, ib was 
pro do instal a water-cooling plant аб an approximate cost of 
£1,250. This plant would be capable of dealing with the steam 
from the whole of the existing generating веба and also from the 
proposed new seb. It was proposed to instel two more sbeel 
Lancashire boilers at an estimated cost of £1,450 on similar lines 
to those already in use, and to fib them with mechanical stokers, 
and also to extend the existing coal conveyor at an estimated coat 
required for driving 
the additional stokers, the estimated cost of which is £95. The 
necessary switch gear for the new generating plant and provision 


for immediate extension of the foeder system and mains is estimated 


to cost £480. Ib is proposed to extend the distribution and feeder 
mains and aro lighting mains in the streets, in each case sufficient 


electricity having been demanded in each of the streets to warrant 


the expenditure. The Borough Surveyor (Mr. J. H. Taylor) 


explained that the new works would cover 739 square yards on the 


same site as the preeent electric station. 


Lendon County Council.—The Council on iria d agreed to 

ectric light 
installation, and the St. Pancras Borough Council £830 for light- 
ing of public buildings by electricity. The Highways Committee 


recommended: That the Highways Committee be authorised to 


invite the Corporation of the city of London, and the Councils of 
the city of Westminster and of the several metropolitan boroughs, 
to A ioc representatives to confer with that committee upon the 

us arising consequent upou the establishment of generating 


wers conferred upon the local 
lectric Lighting Acte, for the purchase of 
be affected.” 
The Council 
of Poplar has enquired whether 
the borough electric service could supply current to the Green- 
wich Tunnel, and made a formal offer to supply electricity ab 
1:8d. per unit apos an estimated minimum quantity of 100,000 units 
per annum. e find that the amount of current required for the 
ighting of the tunnel is so small that we think that the Council 
could not hope to produce ib by a special installation worked by 
the Council's staff a6 such a price as mentioned by the Borou 
Council. We have also considered the possibility of obtaining the 
current required from the Council's generating station at Blackwall 
Tunnel, but certain technical consideration, and the cost of laying 
7,000fb. of cable, have led us to reject the idea. The price named 
by the Borough Council for lighting the tunnel is, in our opinion, 
very reasonable, and we think that the Council should accept it, 
subject to an agreement being entered into embodying the terms. 
We recommend that the offer of the Council of the metropolitan 
borough of Poplar to supply electricity to the Greenwich Tunnel 
ab l'8d. per unit upon au estimated minimum quantity of 
100,000 unite per annum, be accepted ; that the solicitor of the 
Council be instructed to prepare an agreement embodying such 
terms, and that the seal of the Council be affixed to the same when 
ready.” The Council in February last agreed to advance to the 
Council of the metropolitan borough of St. Pancras a loan of 
£830 for the lighting of public buildings by electricity. The 
Borough Council have now withdrawn this application. The 
Council have been informed by the Board of e that the appli- 
cation of the North Metropolitan Electrical Power Distribution 
Company for an electric lighting order in chy i of the metro- 
litan borough of Stoke Newington will nob be proceeded with. 
otices under Electric Lighting Acts and orders have been о 
to as follows : Blackheath and Greenwich Districo Electric ден 
Company, under the Blackheath and Greenwich District Order, 
1897, to lay higb-tension mains along King George street, Hyde- 
vale, Royal-hill, Blissett-street, Soubh - street, and across Black. 
heath-road ; Charing Cross and Strand Electricity Supply Cor- 
poration, ander the St. Martin's District Order, 1889, to lay mains 
along a portion of St. Martin’s-place and across Duncannon-street ; 
County of London and Brush Provincial Electric Lighting Com- 
pany, under the Wandsworth Order, 1892, to lay low-tension mains 
along both sides of Beauville-road and Wandle.road, and under 


county of London, by which the 
authorities by the Ё 

undertakings within their respective areas, will 
The Bridges Committee reported as follows : 
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the Southwark Order, 1892, to lay low-tension mains reer 
ра of “pper Grange-road ; Kensington and Knightebridge 
tric Lighting Company, under the company’s order and the 
Kensington and Knightebridge Electric Lighting Act, 1893, to lay 
mains along a portion of Empress-gate ; London Electric Supply 
tion, under the company’s order, 1889, te lay high-tension 
mains along and across Langdale.road, Greenwich ; Metropolitan 
Electric Supply Company, under the Paddington Order, 1890, to 
iay атаа оо mains across Fernhead-road, and along a portion 
of Walterton-road ; St: Pancras Metropolitan Borough Council, 
under the St. Pancras (Middlesex) Order, 1883, to lay mains along 
Croftdown-road and Chalton.street; also an аррісаноо from 
the Kensington and Knightebridge Electric Lig ting Company 
for the Council's approval of some alterations of the posi- 
tion and the method of laying of such portion of the mains 
referred to in the company's notice (already approved of) 
as wil be within the metropolitan borough of Kensington. 
Further notices by the Blackheath and Greenwich District Elec- 
tric Light Company, uuder the Blackheath and Greenwich District 
Order, to lay low-tension mains along a portion of Blackheath- 
road ; Charing Cross and Strand Electricity Supply Corporation, 
under the Strand District Order, 1896, to iay mains across the 
Strand at Catherine-street ; County of London and Brush Pro- 
vincial Eleotric Lighting Company, under the Wandsworth Order, 
1892, to lay mains of low, high, and extra-high tension from 
Yukon- along Balham-hill, Bedford-hill, Garrod’s-road, and 
Tooting Bec-road, as far as Mitcham-lane ; Metropolitan Electric 
Supply Company, under the Mid-London Order, 1889, to lay low- 
n mains along Russell-square (easb side), Bernard-street, 
Kenton-street, Handel-street, and Hunter-mews; 80. Pancras 
Borough Council, under the Sb. Pancras (Middlesex) Order, 1883, 
of intention to lay mains (a) along a portion of Houghton - place, 
and (5) along Stibbin -street and Camden-crescent. The receipt 
of the following notices, served under orders granted to local 
authorities, and under which the Council has no power of approval 
or disapprovai of the works, was also acknowledged : From the 
Hampstead Borough Council, under the Hampetead Order, 1893, 
to lay mains along Cecilia-road, Sandwell.crescent, Sarre-road, and 
Wadham-gardens and Elsworthy-road ; from the Poplar Borough 
Council, under the Poplar Distriob Order, 1893, to lay mains along 
Parnell-road, Managers. street, and Cold-harbour, and along a 
portion of Bow Common- lane; and from the South London Elec- 
tric Supply Corporation, under the Lambeth Order, 1892, to la 
mains of high and low tension along both sides of Fentiman- Р 


PROVISIONAL PATENTS, 1901. 


APRIL 22. 

9227. An improved apparatus for localising with the aid of 
the Roentgen rays and fluorescent screen metallic 
objects in the human body or other bodies, John 
Phillip Bennett, 2, Anglesea-place, Cork. 

$980. Improvements in or relating to accumulators or 
secon batteries, Ricardo Fortun and Eduardo 


dary 
Semprun, 111, Hatton-garden, London. (Complete 
=ресібоа іа) К 
- APRIL 23. 


$990, The “Woodward-Torr” patont convex roller, electrical 
power transmitter for overhead or surface systems 
ef  eleetrically-propelled  trafüe. Thomas Oalton 
Woodward and Ernest Henry Torr, 42, Makin-street, 
Walton, Liverpool. 


$395, Improvements in telephone transmitters. Charles C. 
H NS 70, Chanoery-lane, London. (Complete specifi- 
cabion. 

APRIL 24. 


$408. A new or improved cembined system of electric light. 
ing and fire alarms, and appliances connected 
therewith. Charles Cartwright Metcalfe, 50, Oldfield- 
road, Sale, Cheshire. (Harry Cecil Blackwell, Russia.) 

$437, Improvemonts in the manufacture of vulcanised electric 
cables. Ernest Alexander Claremont, 4, Bloomsbury- 


square, London. 
Improvements in electric battery jars. Arthur Ford. 
Lloyd, Bobwell-courb Works, Devonshire-street, London. 
APRIL 25. 

8475. Improvements in brush-holders for dynamo-electric 
machinery. The Lancashire Dynamo and Motor Com- 
pany, Limited, and Arthur Pemberton Wood, 34, Castle- 
street, Liverpool. 

8478. An autematic shunt for protecting electric arc lamps, 
August Eckstein and Arthur Ernest Angold, Peel Works. 
Adelphi, Salford, Manchester. 

5495. An improved form of field magnets for dynamos and 
electric metors. Arthur Burgess Soar, 8, Phipp-street, 
London. 

6508. Improvements in insulating watches, compasses, or 
other instruments. Joseph Gurdon Leycester Stephen- 
son, 4, Dordrecht-mansions, Brook Green, London. 

8518. Improvements in electric meters, Vittorio Arcioni, 
Birkbeck Bank - chambers, Southampton - buildings, 
Chancery-lane, London. (Complete s cation. ) 

3550. An improved electric arc lamp. Robert O'Brien, Clun 
House, Surrey-street, Strand, London. 


Improvements in el lighting таптау 
. and the like. James Ernest Spagnoletti, 70, Palace- 
chambers, Westminster, London. ; 


APRIL 96, 


Improvemonts in intercommunication telephone systems. 
Bertil Brander, 82, Henry-road, Bridgford, Nottingham, 

. Improvements in or relating te accumulators or 

secon batteries. Georg Friederich Wilhelm Kloth, 
Otto Hinrich Gustav Biinning. and Jacob Georg Ludwig 
David Kunhardt, 111, Hatton-garden, London. (Com- 
plete specification.) 

8615. Improvemonts in electric aro lamps, Frank Michael 

Lewis, Norfolk Houee, Norfolk.street, Strand, London. 

. Improved means applicable for use with overhead 
electric conductors for the prevention of danger in 
case of fracture. inald Page Wilson, Clun House, 
Surrey street, Strand, London. 

Improved automatic electric ө e apparatus. 
William Lloyd Wise, 46, Linooln’s-inn-fields, London, 
(The American Machine Telephone Compeny, United 


Gbabes. ) 
APRIL 27. 


Improvements in starters for electric motors. William 
Reginald Ridings and Veritye, Limited, 165, Queen 
Victoria.street, London. 

Improvements in or oonnected with trolley heads or 
electric current collectors, Richard Myers Tyrer, 71, 
Lord-street, Liverpool. 

An improvement in continuous current dynamo-eleotric 
machines. Oscar Alfred Zander and Bengt Ingeström, 
46, Lincoln's- inn -flelde Lindon. (Date applied for ander 
Patents, etc., Act, 1883, Sec. 103, Ово. 12, 1900, beiug 
date of application in Sweden.) (Complete specification.) 

Improvements in or relating to secondary cells or 
batteries. Waldemar Fiitsche, 46, Lincoln’s-inn-fields, 
London. 

. Improvements in differential alternating-current аго 
lamps. Wilhelm Mathiesen, 18, Buckingham-street, 
Strand, London. (Complete specification. ) 

Improvements in and connected with controlling 
switehes for use in electric systems and for 
analogeus purposes. James Tarbotton Armstrong and 
Axel Orling, 40, Vartry-road, Stemford Hill, London, 

Improved gripper for electric or other cables or ropes, 
W. T. Henley's Telegraph Works Company, Limited, 
and Richard Oliver Wright, 53, Chancery-lane, London. 


COMPLETE SPECIFICATIONS ACCEPTED. 
To be published оп May 18, 


1900. 

$000. Switches ог cut-ents for overhead electric wires, 
Ellis and Smith. 

7893. Electromotors of optional speed. Lehner and Dauber, 

7608. Production of electric aro light. Rasch. 

7675, Electrical time-distributing apparatus, Lake, (Cuénod.) 

7989. Electric switches. Jones. 

$207. Insulated electric conductors and process of and 
apparatus for making the same. British Thomson- 
Houston Company, Limited. (Clark and Rupley.) 

$791. Electric cash register tills. Snelgrove. 

9084, Electric arc lamps. Stockwell, 

9533. Method of exeiting alternating-current machines, 
Boucherot. 

9567. Electric traction on a road contact or like system, 
Thompson. (Partly by Walker.) 

9746. Electricity meters of the electrelytio type. Wright 
and Reason Manufacturing Company, Limited. 

9975. Electrical transformers. Grisson. 

Sheppard and 


9983. Electric incandescent lampholders. 
Nernst Electric Light, Limited. 

10496, Electric safety appliances for lifts. Garside, Carter, 
and Hydraulic Engineering Company, Limited. 

10843, Arrangement for limiting the length of the fuse of 
electric cut-onts. Oppenheimer. (Actiengesellschaft 
Mix und Genest.) 

10500, Electric furnaces of great power, Imray. (Morani) 

11963. Electric lamps and fittings therefor. Hirst. 

11500. Aro lamps, Spies. 


electrical apparatus from abrupt 

changes potential. Thomas. (Date applied 
for under International Convention, Nov. 27, 1899.) 

11610. Moans fer protecting electrical apparatus from abrupt 
changes in static potential Thomas. (Date applied 
for under International Convention, Nov. 27, 1899.) 

12074. Static voltmeters. Siemens Bros. and Co., Limited. 
(Siemens und Halske Aktiengesellschaft.) 

18810, Trolleys for electric traction having three wires for 
three-phase or ether currents. Bosshardt. (Gerard.) 

15419, Supply of current to electric vehicles by inductive 
means, Haddan. (Sussmann-Kellborn.) | 
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28487, Electro-mechanical emergency brake for tramears 
driven by electricity. Von Planta. (Date applied for 
under International Convention, Jane 23, 1900.) 

23738, Test indicators for fire-alurm telegraphs. Woolley. 


Mame. ^m Last peice. 
Commereial and Industrial.— | 


Alliance Electrical Co., 5 per cent. Cum, Pref., Nos. 1-70,000 1 .. {4 
1901. өүү ҮЗ Works! Odin * 1 — eens 
ит Electric m 2 — $ ent. Oum, Pret., 1 C im ose 100 - 5,16 510 
490. Storage batteries. son. Se . First ture — 8590 
3 * 9 «a an GROB Снр os GRO ено ель 600 GER an 10-11 
4508, Electric accumulator plates, Pickard and Evans. — 6 per oent. Ош. РЕМ. н 140.000 8 E és ge 
: — B 8. со со an ехо an ео аз — 
r ̃ K Re m NOS ыы ш БЕШТ 
5906. Electrical heating apparatus, Boyd. Non. Cum., 6 per cent. ref. 3 =~ a 
5986, Armature оого for electric generators. Koppelmann. — 4 т = 1 Stock n = 101-108 
Oallen ў ble, Deben 9 e ео qup ap Фе з e emp ер ae a з a 100 | = 1 
— Wand, ею оо ео m æ о0о em ос a (ub as ow as co as an (oO ею (RD B = 1 15b 
Oromptic 5 ра севе Pref. as e ao ap an ено озо е Cun =p oo au» ap an Cua аз 4 em 15 
TRAFFIC RETURNS. oO pee cont, Debeulures . — . 7 1110 
Bison and Swan United, Ordinary ft 8 = 5 
5 per cent. Debentures 22m b = 
Returns for Increase Total receipts for 4 per cent. Deb, Stock, Rd. == 100 87-89 . 
week or -year. — Б per cent; Second Deb.Btk.,Prov.Crts. «= = = = — = 0498 
Ending |1901. |1900.| decrease. | 1901. | 1900. Blectrio о Таана, Nos 1 to 112, 100 : — 
oy a are ee 4 cent. Perp. Ist Mort. Deb— — 100 85 101-104 
Chemical an wer, ' f| * eo - 
гр габ п! Apl. 27 + 64 — — W. T. Benley's Telegraph Works, Urdinary ...... ied = 5 с ua 
Birmingham Trams. ,, 27 + 254 69.241 — Mp Demum |. == 10 — йш 
Blackburn Corp'rat’nj , 26 + 95 | 7,291 | 6,5825 | тоша Rubber, Gutta Percha, and Telegraph Works ....— 10 С 11-33 
Blackpool соро. , 25 + 2] : 385 р pr 5 t oent. I Debentures є g 100 = 101-104 
Blackpool-Fleetw iu 7 — 46| 358 1 elegraph Cons oD an anoo- — — = — = = = 8640 
Bolton Corporation.. „ 98 + 379 22 858 14,835 [ул 5 VVV uw 18445 
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NOTES. 


The American Institute.—The March number of 
the Transactions of the American Institute of Electrical 
Engineers has just reached us. This issue contains a 
report of the proceedings of the joint meeting in Paris of 
the Bnglish Institution and the American Institute in 
August last, including the “topical discussion” on The 
Relative Advantages of Alternating and Continuous 
Current for a General Supply of Electricity, especially 
with regard to interference with other interests.” The 
report of the institute delegation to the international 
electrical congress at Paris also appears in this issue. 


The Massachusetts Institute of Technology.— 
This institute, which has its headquarters in Boston, is 
arranging to hold entrance examinations this year in 
London on June 7 and 28 for the benefit of English 
students who wish to study abroad. At present, out of 
1,277 students at the institute, 33 are from other countries 
than the States. The entrance examination can only 
be andertaken by those who are over 17 years of age, and 
will include papers on algebra, geometry, English, history, 
and either French or German. Full particulars can be 
obtained from Mr. R. S, Ball, 5, Cross-street, Manchester. 
The next session of the institute opens on Oct. 2 this year. 


Institution of Civil Engineers.—The council have 
made their awards for the papers read and discussed before 
this institution during the past session as follows: George 
Stephenson Medal and Telford Premium to Mr. Harry E. 
Jones; Telford Premiums and Medals to Messrs. G. A. 
Hobson and E. Wragge; а Watt Medal and a Telford 
Premium to Mr. Jossph Husband ; Telford Premiums to 
Messrs. J. T. Ford, L. L. Buck, W. H. Stanger, B. Blount, 
W. J. Doak, В.Е; a Crampton prize to Mr. E. Sandeman. 
The awards for papers which have not been subject to 
discussion will be announced later on, and the presentation 
of both sets of awards will take place at the inaugural 
meeting of the now session. 

Overhead Wires.—It is interesting to read in the 
report of the Fire Brigade Committee of the London 
County Council certain remarks: as to the equipment of 
new fire alarms which the committee wish to connect to 
the fire stations by means of overhead wires. In view of 
the way in which the Council has condemned the use of 
overhead wires, as “ obstructing the free air of heaven,” 
we are not surprised to find that their proposals in this 
direction are objected to by the local authorities affected. 
The Fire Brigade Committee, however, feel that they 
cannot press the local authorities to agree to the wires 
being carried overhead, and, in consequence, advise a 
larger expenditure for underground connection. Personally 


we think the extra expense is more than compensated 


for by the security obtained. 

Huddersfield Telephones.—The Huddersfield Board 
of Guardians recently had to discuss a letter from Mr. 
A. B. Motintain asking if the Board would become sub- 
scribers to the proposed municipal telephone exchange. 
One of the Guardians, in opposing the suggestion, did so 
on the grounds that if the municipal telephone proved 
cheaper than that of the company, it would only be so at 
the expense of the poor. He also objected to the Board 
helping to maintain che Huddersfield Corporation on the 
down grade. We regret to find the whole matter was 
deferred for six months, partly in consequence of the 
speech of the gentleman above referred to, who plainly 
stated his opinion that telephones were a luxury. The 
sooner such ideas are interred in the municipal burying 
ground at Huddersfield the better. 


London County Council Tramways.—Thé Board 
of Trade have approved of the plan submitted by the 
London County Council for the first three lines which 
are to be converted to electric tracffon. We understand 
that the Board has also approved of the general system to 
be used in the distribution, but that they require further 
information respecting the details of the apparatus to bé 
used in the high-voltage transmission, which is to be 
carried out at 6,800 volts. The London County Council 
has now before it the question of the purchase of 42 miles. 
of tramway from the South London Tramway Company, 
and a further 43 miles owned by the Woolwieh and South- 
East London Tramway Company. The matter is to come 
up before я special meeting of the Council to be held on 
Jane 18. In the latter case, the gauge of the line to be 
purchased is not the same as that of the tramways through 
Greenwich, in consequence of which a through service of 
cars cannot be run at the present time. We trust that 
this will be rectified when the purchase has been effected. 


Glasgow Telephones.—The telephone exchange in 
Glasgow, now being organised by the Corporation under 
the supervision of Mr. A. R. Bennett, is connecting sub- 
scribers as quickly as possible. The underground cables 
are now complete in most of the districts in Glasgow, but 
the work of connecting up which remains të be done is 
considerable. One very good feature in connection with 
this undertaking is the large number of subscribers who 
have already applied fot connection. "They have reached 
practically 5,000 in number, but, of course, service is not 
being given to anything like that number at the present 
time. One point of interest in connection with the opening 
of the exchanges is the large numbér of applications from 
stallholders in the Glasgow Exhibition. Mr. Bennett has 
advised the committee to give these atallholders a service 
while the exhibition is on for an inclusive sum of £3. 3s., 
which is wonderfully reasonable, seeing that the telephones 
have to be installed and moved again within the year. 
Full details of the equipment of the exchange we hope to 
give before long, when the system has been officially 
inaugurated by the Corporation. 

Glasgow Local Section .—The following gentlemen 
have been elected as officers of the Glasgow Local Section of 
the Institution of Electrical Engineers for the ensuing 
year: president—Prof. Magnus Maclean ; vice-président— 
Mr. Henry Mavor ; ordinary members of council—Mesara. 
A. R. Bennett, W. A Chamen, J. D. Cormack, M. B. Field, 
W. W. Lackie, William M‘Whirter, J. M Munro, W. B. 
Sayers, and Thomas Young, The annual general meet- 
ing of the section was held on tbe 1st inst, and after 
business matters had been disposed of, Mr. Walter Jamieson 
gave a demonstration, with experiments, on high-frequency 
currente. The author first compared the laws governidg 
continuous and alternating current circuits, and proceeded: 
to demonstrate Henry’s experiments on Leyden-jar dis- 
charges, and also the nature of the conditions governing 
the production of oscillatory discharges. Mr. Jamieson 
then turned his. attention to pulsating currents, showing 
the effect of resistance on circuit, the effect of altering 
the spark gap, the electromagnetic induction, factors 
determining the duration of oscillations, heating effect of 
high-frequency currents, etc. He further showed the appli- - 
cation of high-frequency currente for power transmission 
purposes, the possibilities of transmission, including a 
reference to Tesla’s experiments, and concluded with a few 
notes on the future of high-frequency currents from a 
practical point of view. 

Royal Institution.—The annual meeting of th» 
members of this institution was held on the 1st inst) when 
Sir J. Crichton-Browne occupied the chair. The report of : 
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the Committee of Visitors for. 1900, testifying to the con- 
tinned prosperity and efficient management of the institu- 
tion, was read and adopted, and the report on the Davy- 
Faraday research laboratory of the Royal Institution, 
which accompanied it, was also read. It was shown that 
47 new members were elected in 1900. The following 
gentlemen were unanimously elected as officers for the 
ensuing year: President—the Duke of Northumberland ; 
treasurer—Sir James Crichton-Browne ; secretary—Sir 
William Crookes ; rs—Sir Frederick Abel, Bart., 
Sir William de W. Abney, Sir James Blyth, Bart., Sir 
Frederick Bramwell, Bart., Dr. Thomas Bussard, Viscount 
Gort, Dr. Donald William Charles Hood, the Right Hon. 
Lord Kelvin, Sir Francis Henry Laking, Mr. Hugh Leonard, 
Dr. Frank McClean, Mr. James Mansergh, Mr. George 
Matthey, Mr. William Hugh Spottiswoode, and the Right 
Hon. Sir James Stirling; visitore—Sir Andrew Noel 
Agnew, Bart, Dr. Charles Edward Beevor, Mr, William 
Henry Bennett, Dr. Francis Elgar, Mr. Joseph G. Gordon, 
Dr. James Dundas Grant, Lord Greenock, Mr. Maures 
Horner, Mr, Henry Francis Makins, Sir Thomas Henry 
Sanderson, Mr. William Stevens Squire, Mr. Harold 
Swithinbank, Mr. John Jewell Vesey, Mr. Roger William 
Wallace, and Mr. James Wimshurat. 


Motor Vehicles for Heavy Traffic.—Mr. E. 
Shrapnell Smith, the hon. secretary of the Liverpool 
Self-Propelled Traffic Association, addressed the general 
meeting of the Liverpool Chamber of Commerce last 
Monday on the subject of motor vehicles for heavy traffic. 
In the course of his address Mr. Smith stated that the 
average daily mileage of a motor wagon when upon straight- 
forward work was from 36 to 40 miles. This range of action 
opened up great possibilities for Liverpool and a few other 
ports in particular. In the self-propelled lorry they had 
an inoffensive means of conveying raw materials or 
merchandise from point to point without the intervention 
of any handling or breaking of bulk, in addition to which 
cartages were absorbed into the one journey and terminal 
delays were avoided. Another important consideration was 
that neither parliamentary powers nor permanent way were 
required. Mr, Smith then gave an estimate for Lancashire of 
the average annual working cost of motor wagons. A vehicle 
capable of carrying four tons weight would entail a primary 
cost of £600, while the total cost of upkeep per annum 
would be $381, calculated on the basis of 70 hours under 
steam per week of 5j days. For a motor wagon and trailer 
with a freight capacity of seven tons these figures were 
increased to £675 and £496 respectively. The trials of 
these vehicles for heavy traffic will be held from the 3rd to 
the 7th of next month, and it will be most interesting to 
wateh the results obtained. 

Incandescent Vapour Lamps.—Mr. P. Cooper 
Hewitt exhibited at the recent conversazione of the 
American Institute of Electrical Engineers, held at the 
Columbia University on April 12, а somewhat novel type 
of vacuuni-tube lighting Unfortunately, Mr. Cooper does 
does not give in any publication we have yet seen any 
concise description of the means employed by him. We 
gather, however, that he employs the mercury vapour in 
a partially-exhausted tube, and that he finds he can get 
this vapour to conduct continuous currents аб comparatively 
low voltages. Не also succeeds in obtaining very high 
eandle-power. To give an example of this from the author's 
own.curves, a lamp on а 136-volt circuit gave 1,050 c.p. 
with a current of only five amperes. This works out 
at an efficiency of 0:65 watt per candle, The same 
lamp on а 110-volt circuit took 4'7 amperes and gave 
about 900 c.p. We believe that the colour of the light 


can be overcome. We have no particulars of the dimen- 
sions of the lamps exhibited, but a reference is made to one 
lamp, the tube of which was 54in. long and Hn. inside 
diameter. It would seem at first sight to be surprising 
that a continuous current could be sent through a vapour 
of this length and section with so low a voltage as 150. 
The specifie resistance of the gas would seem to be 
abnormally low. We trust that at an early date the 
author will give before some society more particulars. of 
the device which he has exhibited so recently. 


The Incandescent Lamp —We notice in the 
Zeitschrift fur Elektrotechnik a reprint of an article on 
“The Light of tho Fature,” read before the Vienna 
Association of Electrical Engineers. The light which in 
the writers opinion is entitled. to this distinction is not 
clearly stated in the first instalment of the article before 
us, though we infer electric light is the favoured illuminant. 
Speaking of the economy of an incandescent lamp, the 
writer pointe out that this depends upon the temperature 
of the incandesced portion or filament. In a 100-volt lamp, 
consuming about 34 watts per candle, the temperature of 
the filament reaches approximately 1,500deg. C. But if 
we increase the pressure at the lamp terminals by 12 volts, 
the temperature of the filament. will then be about 
1,600deg. C., while the lamp will consume scarcely more 
than 24 watts per candle. It is therefore obvious that if 
we succeeded by the use of rare earths in imparting to the 
filament greater heat-resisting qualities, we should, at the 
same time, effect а considerable saving of energy. Attempts 
have already been made to produce 1j-watt lamps, but the 
temperature to which the filament is subjected in this case 
borders upon the melting point of the material used, and 
the life is extremely short. Perhaps, suggests the writer, 
we shall content ourselves in the future with lamps having 
a short average life, say of 30 to 60 hours. This, how- 
ever, is conceivable only if the price of the new lamp is 
reduced to a fifth of the price which now has to be paid. 
The future must be left to decide what developments in 
this direction will take place, but, meanwhile, we are all 
agreed that there is ample room for increasing the economy 
of the incandescent lamp. 


Patent Law Reform.—The Journal of the Society 
of Arts publishes a letter from Mr. Reginald Wood on 
this subject, in which he expresses the opinion that Mr. 
Siemens’s paper is an admirable exposition of the state of 
the patent law question, and will, no doubt, be generally 
accepted as such if the drastic proposals with to 
the inventor as opposed to the maker be withdrawn. No 
wonder ths inventor,” he proceeds, finds difficulty in 
collecting royalty if the representative of such good work- 
men as Messrs. Siemens takes up this attitude. The 
trouble is that the power of collecting the increase of 
wealth created by an invention is frittered away by manu- 
facturers combining against a patent or not combining in 
its favour.” Mr. Wood's idea of a perfect patent law basis 
is this: the inventor shows how to make capital; the 
patentee creates the means of collecting the capital; the 
user makes the capital; the manufacturer makes the 
instrument. — All that the patentee demands is. that 
the capital which he shows how to make should be utilised 
in the most reproductive way —namely, first in enabling the 
inventor to continue inventing and creating capital. The 
inventor recognises that his work is the result of many 
men’s work, and he recognises that it is to his interest, and 
to that of the community, to encourage the manufacture. 
For the purpose he is quite prepared to allow the bond fide 
manufacturer a large share in the profits. Mr. Wood 
regards this to be the basis of a sound patent law, and 


obtained is somewhat objectionable, but, perhaps; this ) commends the principle to Mr. Siemens -as one upon which 


THE ELECTRICAL ENGINEER, MAY 10, 1901. 


651 


to act. He concludes: “A bad patent law worked and 
administered in the true spirit is much better than a good 
law badly worked.” 

Aocumulators fer Automobiles.—The forthcoming 
trials of accumulators by the Automobile Club of France, 
will serve to show what progress has been made within 
the last few years in the manufacture of storage batteries 
for this purpose. In the meanwhile, it is somewhat dis 
couraging to note that electric cab companies in America 
have gone the way of the Electric Cab Company of London. 
Ач regards the Boston Company, however, we notice that 
Dr. Louis Bell, writing in the Electrical Review of New 
York, holds that the accumulators were by no means 
wholly to blame for the failure. In fact, he considers 
that in connection with the Boston vehicles the storage 
batteries were quite as much sinned against as sinning. 
He adds that when the gearing of an electric cab can 
be distinctly heard for a quarter of a mile buzsing 
and whirring like а cyclopean mosquito, it is not 
unreasonable to. assume that there is energy lost else- 
where than in the battery. We quite agree that in far 
too many electrical vehicles there is not enough attention 
peld to the mechanical design, or even to the method of 
controlling thé vehicle in order to save waste of energy, 
as. there should be. Dr. Bell goes on to criticise the 
general design of electrical automobiles as being faulty, 
because the accumulators are too often placed in inaccessible 
positions. The designers sole aim seems to be to get a 
compact vehicle, and, in consequence, he arranges bis 
accumulators so that they can be either inspected or over- 
hauled without much trouble. Without wasting space 
unduly, a good deal could’ be gained by more careful 
design on the part ef the carriage builders, who must 
remember that they are not designing a carriage to which 
a horse is to be attached. 

Improved Lamps.—The introduction of the Nernst 
lamp, which is now reaching a commercial form, and the 
great improvements which have been made in ordinary 
incandescent lamps, raises the question as to bow far these 
lamps will affect the earnings of electric lighting under- 

We are surprised to find that the Electrical 
Review of New York takes an exeeedingly pessimistic view of 
the effects of these lamps on the prospects of electric light- 
ing undertakings, Its argument is that if the Nernst lamp 
gives the same light for half the energy, it follows that 
the eleciric lighting company loses in one swoop half its 
income, or has to connect a very much larger number of 
lamps in order to maintain it. This opens up in our con- 
temporary a discussion as to whether the consumer should 
be charged for electrical energy or for light. The editorial 
view of the case is that it is light which is wanted, and that 
the meter should actually give a reading in candle-power 
hours. We have yet to see any practical suggestion as to 
how candle-power hours are to be measured, and even the 
measurement of lamp hours would be an exceedingly diff- 
cult matter. It would almost mean a reversion to old methods 
of charging as in the early days, when no energy or current 
meters were on the market, and when uniform rates were 
charged per lamp per annnm. If comparisons were needed 
to prove how erroneous the conclusions as to the effect of 
the improved lamps are, we have only to turn to the gas 
industry, which has received a new lease of life from the 
introduction of the Welsbach mantle. A reduction of cost 


is always followed by a large increase in consumption, and 
we are sure that, even if the present rates for current be 
maintained, higher efficiency of lamps means equal or. 


higher profite for all electrical undertakings. 
The Liverpool Accident.—The Tramways Com- 


mistos of Liverpool have received Mr. A. P. Trotter's: 


report respecting the overhead wire accident in Pembroke- 
place. Owing to legal actions arising out of the accident, 
the report is not being made public at the present time. 
We gather, however, from an abstract in one of the Liver- 
pool papers that the Government inspector mentioned no 
fewer than eight contributory causes to the accident. 
These were: the heavy fall of snow, the failure of the 
wood guard over the trolley wire, the large number of 
telephone wires which fell and the length of the span, the 
salt slash which was in the streets at the time, the darkness 
which prevailed just after the accident, which rendered the 
wires practically invisible, the failure of the telephone 
service to protect itself, the delay in cutting off the electric 
current, and, finally, the inadequate length of the wood 
guard. We believe that the opinion was also expressed 
that if one or more of the eight contributory causes had 
not been present, loss of life would not have occurred. 


Mr. Trotter gives it as bis opinion that the Tramway Com- 
mittee should see that certain of the contributory causes 
should no longer be allowed to exist. 
give the full wording of this report, as the accident has 


Wo had hoped to 


caused a great stir in the tramway world. It is a curious 
thing to reflect that if the same number of people had 
been killed in Liverpool by beavy bales of goods falling off 
alorry in the street, the accident would not have been 
heard of outside the town. Thus, while we should be the 
last to deprecate any suggestion that due precaution should 
not be observed to avoid such accidents, we think that 
undue prominence has been given to this particular acci- 
dent, which tends to prejudice the extension of electric 
traction in other places. 


. Glasgow Exhibition Catalogue.—The official 
catalogue of the Glasgow International Exhibition 
redounds considerable credit on Mr. Chas. P. Watson, 
who is responsible for the compilation of the volume. 
Bat we are afraid that it will be found to share the all too 
common fault of being choked with advertisements, which, 
however pleasing these may be from the point of view of 
profit, do not tend to guide the visitor in his endeavours 
to ascertain the whereabouts of the different exhibits, For 
this, however, no blame can be thrown on Mr. Watson, 
who has certainly shown considerable ability in giving all 
the useful information possible. For instance, at the 
beginning of the catalogue, we have a complete list of the 
committees governing the differentsectionsof the exhibition, 
and this is followed by a good map, the different colourings 
of which denote the locality of the various departments, 
Then come the names of the exhibitors in the order of the 
class to which they belong, so that we do not find, for 
instance, ail the electrical exhibits under one heading. At 
the top of each page, however, is primted the court or 
location in which the exhibits described in that page are 
placed. Class III. deals solely with machinery, motive 
power, electricity, and labour-saving appliances in motors, 
and here we notice many familiar names. Class IV. is 
devoted to locomotion and transport, where will also be 
found some electrical exhibits. At the extreme end of the 
oatalogue is given & general index in alphabetical order, 
while just before this a “subject” index of exhibits affords 
a good idea of the extent of the electrical firms represented 
at the exhibition under “ Electricity,” which includes 
electric lighting, telegraphs, telephones, and motors. 
Under the heading Railway and Tramway Construction ” 
figure some well-known tramway contracting firms, and by 
a reference to this index one may easily turn up the 
description of any particular exhibit in the front part of 
| the catalogue. On the whole the catalogue may be 
described as compact, and after a little study will no бон 
RRV 


Electrolytic Production of Bleaching Liqnor.— 
Mr. Ernest L. Harris, United States consular agent at 
Eibenstock, in Germany, has issued a report on the subject 
of the application of electrolytic bleaching methods in 
textile manufacture. In this report Mr. Harris describes 
an apparatus invented by Dr. Oettel, a German professor, 
together with Hass and Stahl, electricians in Aue, Saxony, 
for producing “chemio,” or bleaching liquor, out of 
ordinary brine, the product being sodium hypochlorite. 
The main feature of the apparatus ie a trough of 
slate swung on trunnions in a suitable frame. There 
is an inlet at one end for the brine and an 
outlet at the other for the sodium hypochlorite, which 
results from the passage of a current of electricity 
through the brine as it passes along the trough. The 
electrodes are placed at elther end of the trough, 
and thermometers are suspended at these points, 
which indicate at a glance the strength of the 
sodium, hypochlorite, every rise of Sdeg. Celsius corre- 
sponding to lgrm. of free chlorine per litre, equal to 
62 grains per gallon. These electrodes will do service for 
about 12 months, at the end of which time they may be 
easily replaced. The apparatus is constructed in three 
sizes, to produce respectively 350, 650, and 1,000 gallons 
of the eolution per 10 hours containing 3grm. per litre, 
equal to 186 grains per gallon, of active chlorine prepared 
from brine of a strength of 6deg. Baumé, Among the 
many advantages claimed for this system over others are 
these: the electrolysed solution possesses the highest 
decolorising or bleaching power; lime or magnesia salts 
are not deposited on the clotb, thereby eliminating any 
possible trouble in subsequent dyemg and printing; 
constant strength of liquor, which can be used as fast as 
made if desired ; and economy in cost of production. The 
solution is also said to produce a whiteness superior to that 
of the English bleaching liquor. 


Maintaining Synchronism in Alternators in 
Parallel.—It is well known that when two or more 
alternators are driven by independent engines there is a 
tendency for the machines to get out of synchronism, 
especially if the generators are of large size. The Electrical 
World records а patent recently granted to Mr. C. J. Young 
for a device which is said to have the effect of counter- 
acting this tendency. We gather from the note in question 
that the inventor proposes to employ a combination of 
centrifagal and inertia governors in such manner that the 
former will tend to maintain the speed of its engine 
uniform without regard to the other units, and the latter 
will control variations from synchronism in speed. The 
first-mentioned governor may be of the usual type which 
acts to shift the engine eccentric, and thereby vary the 
valve lead. The eccentric strap connects to one arm of a 
bell crank, the other arm of which has a curved slot in 
which is mounted the pin of a connecting rod giving 
motion to the valve stem. On the shaft of the engine 
is also mounted an inertia governor, which acts upon a 
link, the outer end of the link being pivoted to the vaive 
connecting rod. Assuming that there are two engines and 
two generators, if the machines start to go out of syn- 
chronism there is a succession of jerks forward on the 
slow machine and a corresponding snecession of jerks 
backward on the faster machine. Now, the constant 
jerk forward of the slower machine will cause the weight 
of the inertia governor to act, the result of which will be 
to raise the valve connecting-rod pin in the curved alot, 
thus increasing the lead of the valve motion and speeding 
up the engine. On the other hand, the jerk backward on 
the fast machine will, through its governing means, act 
oppositely on the valve rod of its engine, and thus decrease 
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the lead of the valve motion and reduce the speed of the 
engine. Ае soon as the jerks stop, the inertia governors 
tend to move back to the former position slowly on account 
ef the dashpots, and the main work of regulation is then 
taken care of by the centrifugal governors. 

4 London Oonference. — The London County 
Council has called а conference of the representatives 
from the Corporation of the city of London and the 
Councils of the city of Westminster and of the various 
metropolitan boroughs within the London County Council 
area, in order to consider the general question of the legis- 
lation affecting generating stations for the supply of 
electricity in buik. We gather from the agenda of the 
London County Council that the Parliamentary Com- 
mittees have not been eager to accept the opinions of the 
London County Council respecting these supply stations, 
or that the opinion expressed by the Council is really that 
of the various local authorities affected. The real point at 
issue is as to how far these large stations for the supply of 
electricity in bulk affect the powers of the local authorities 
‘at the end of the periods of the electric lighting provisional 
orders. Without a doubt they render it exceedingly 
difficult for the local authorities to purchase, because they 
can only purchase under the terms of the provisional 


‘order—i.e,, at the then value of the plant—tbe actual 


materials and equipment inside the areas over which the 
provisional orders supply. It will readily be seen that 


‘when the bulk of the power is transmitted from a central 


supply station also supplying other areas, the local autho- 
rity will not be able to purchase a complete undertaking. 
There will be nothing, however, to prevent them purchasing, 
under the favourable terms of the provisional orders, the 
distributing systems within their area, and continuing to 
buy the electricity in bulk from these central stations. 
This seems to us to be a reasonable outcome of the 
situation, as it is impossible to construct the large 
stations required in the centre of London, and 
even where sufficiently large sites are obtained, the 
economic conditions would be unsurmountable. It would 
seem, therefore, that the local authorities even when they 
have already a local station in their areas will, in the long 
run, have to buy a supply in bulk from outside. We trust 
that at the conference of the above authorities, which is to 
be held on Thursday, the 16th inst., the representatives 
will take a reasonable view of the situation, and not 
attempt to stem progress in order that old and obsolete 
conditions of supply may be perpetuated. 

The American Institute Oonversasione.—The 
first conversazione of the American Institute of Electrical 
Engineers, held at Columbia University on the 12th ult., 
seems from all accounts to have been a great success. We 
have received a copy of the catalogue distributed amongst 
the members attending the conversazione, and note that a 
large namber of experiments were actually carried out 
while the conversazione was going on. Amongst these 
were the teste of the high candle-power lamps by Mr. P. C. 
Hewitt, which are described in another note in this issue. 
Another interesting exhibit was made by Mr. Otto T. 
Lewis of an electric furnace, in which a spiral of platinum 
wire wound round a terra-cotta cylinder was used as the 
source of heat. Of course, the temperature of this 
furnace could not be raised to anything abnormal, as 
otherwise the platinum wires would be melted. The 
arrangements for controlling the temperature by switching 
certain sections of the wire into and out of circuit were 
fully described. Mr. Nikola Tesla performed some experi- 
menta with electric oscillators which attracted considerable 
attention., He exhibited what he calls a dynamo static 
machine, which consists of а small direct-current motor, 
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the windings of which are tapped and connected to two 
rings giving a primary alternating current for the opera- 
tion of a step-up transformer which gives a secondary 
current of about 20,000 volts, being capable, however, of 
regulation through a wide range. The tops of the 
alternating-current waves of high potential obtained from 
this secondary transformer are used to charge a number 
of glass plate condensers in parallel. The rotating frame 
: synchronously driven with the motor makes the connec- 
tion to the condenser periodically and in synchronism with 
the alternating current. The connection by the rotating 
frame is alternately in parallel and in series, condenser 
plates being charged te 15,000 volts and with 10 in 
parallel, giving 150,000 volts when connected in series. 
The machine therefore furnishes from low-pressure direct 
current high-potential discharges of definite polarity at the 
discharged terminals, He also showed a new rotary 
apparatus, consisting of an iron sphere heavily electro- 
plated with copper and mounted so that it may revolve on 
any axis or in any plane. Surrounding this sphere are 
three coils in planes at right angles to each other. By 
suitably energising these coils with polyphase current the 
sphere may be made to revolve on any axis or in any 
direction, or it may be said to illustrate a three dimension 
polyphase system. This apparatus illustrates the principles 
of the gyroscope and Bohnenberger sphere. 


Aberdcen Municipal Telephone Proposals.— 
The Telephone Committee of the Aberdeen Town Council 
are at present engaged in considering a report by Mr. A. В. 
Bennett on the proposed municipal telephone exchange in 
that city. The report deals with the question in an exhaus- 
tive and comprehensive way, and contains some important 
recommendations which are of particular interest. For 
instance, Mr. Bennett points out that to give effect to a 
scheme for 2,000 subscribers, it is necessary to provide a 
margin for public telephone call offices and junction lines to 
the outlying switchrooms, and also, in order to avoid reopen- 
ing of streets, for a number of partially-constructed lines, 
which could be brought into use from time to time with 
little trouble or expense. He therefore proposes to pro- 
vide lines of three different descriptions—viz.: subscribers’ 
lines completed, 2,000 lines; public telephones completed, 
62; and partially completed lines, 510. Mr. Bennett has 
estimated the cost of constructing a system of this nature 
and extent at £41,240 for the 2,062 completed lines 
(including junction lines), and £4,080 for the 510 partially- 
completed lines, making a total cost of 245,520, while 
he puts the annual revenue from such a system at 
£11,528. 12s. Опе of the most important points touched 
on in this report ia the question of the period of license. 
The National Telephone Company’s license expires on 
Dec. 31, 1911, and Mr. Bennett shows that if Aberdeen 
takes a license, say, for 26 years from 1901, the company, 
on complying with certain requiremente of the Telegraph 
Act of 1899, could have their own license extended also 
to the year 1926. In the case of Portsmouth, the Post- 
master-General, while expressing willingness to give a 
25-year period, recommended a shorter period, and in view 
of these facts Mr. Bennott thinks that the decision come 
to by the Glasgow Corporation to take a license to Dec. 31, 
1913, would probably be the best policy to follow. A 
farther point which haa apparently weighed with Mr. 
Bennett in coming to tkis conclusion is the fact that the 
States of Guernsey and the Corporations of Glasgow 
and Tunbridge Wells have been informed that, if 
they give a service satisfactory to their customers, 
the question of Post Office purchase may never arise. 
Turning to the question of trunk-line communication, the 
engineer states that an Aberdeen Corporation subscriber 
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would be able to communicate with a Glasgow Corporation 
subscriber or a Newcastle or London Post Office subscriber 
for the bare trunk fees, and terminal fees would only be 
imposed on ealls to National Telephone subscribers in 
other towns, and vice versd, In conclusion, Mr. Bennett 
unhesitatingly recommends the Corporation of Aberdeen 
to apply for a license to construct and work a telephone 
system of their own. With the wires placed underground, 
as it is proposed shall be the case in Aberdeen, the risks 
from storms, fires, and other accidents would be negligible ; 
and with the other advantages of underground construction, 
doubt as to the thorough success of the undertaking could 
not be reasonably entertained. 


A New Welding Process.—At Westminster last 
week, before a large company of leading engineering 
experts and others, a demonstration of the commercial 
applications of Dr. Hane Goldschmidt’s process of welding 
by the prodnction of high temperatures by the combustion 
of aluminium, was given by the Allgemeine-Thermit 
Gessellschaft, of Essen, the owners of the patent. Dr. 
Goldachmidt first introduced the process to the scientific 
world two years ago, since when he has been working out 
the practical applications of his invention, with what 
success may be gathered from the effectual manner and 
the rapidity with which several pipes and one or two 
lengths of steel tramway rails were welded together on 
this occasion. The thermite consists of aluminium and 
oxide of iron in about the proportions of 1 to 3, and 
it is by the combustion of this mixture that a sufficiently 
high temperature is obtained to effect the welding operation. 
The ends to be walded are first clamped together, and then 
surrounded by a sheet-iron casing. The whole is covered 
with moist sand, which is kept in place by a box surround- 
ing it. The thermite is prepared in a crucible lined with 
alumina or with magnesia, and is ignited by the addition 
of a small quantity of superoxide of barium, to which a 
match is applied. The flare thus produced is extremely 
brilliant, and in a very short time the whole mixture 
becomes a molten mass. This is poured into the mould. 
The aluminium immediately forms a thin coating round 
the joint, which prevents the iron following being welded 
to it. The required temperature having been reached, the 
clamps are tightened up, and in the case of pipe welding 
the process is complete within a very few minutes. 
When, however, the process is applied to such 
things as tramway rails, some 50 minutes or so must 
elapse before the slag may be removed from the joint. 
The process, as witnessed by us on Wednesday week, is 
really exceedingly simple, and the most satisfactory results 
were obtained. We were informed that the cost of welding 
two lengths of ordinary steel tramway rails is just under 
21, but that this is slightly increased in the case of electric 
tramrails. The cost of welding two 2in. tubes or pipes 
varies from 2€. to 4s, according to the thickness, The 
makers farther claim that а дїп, pipe 0'16in. thick can be 
welded with 6lb. of the mixture used. Other applications 
of the process claimed are the manufacture of special 
classes of steel, softening armour plates, repairing steel 
castings, etc. In the event of the iron from the mixture 
being required to weld on to the joint, a simple modifica- 
tion of the method will suffice, consisting of having an 
opening at the bottom of the crucible and covering it by a 
piece of sheet iron. In tbis case, instead of pouring the 
molten mass into the mould, the crucible is placed over 
the mould. When the reaction is in progress this piece of 
sheet iron is melted, thas reaching the joint before the 
slag. The process will no doubt chiefly recommend itself 
to electrical engineers as reliable and rapid method of 
welding rails already in position for electric tramways, 
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connected at the rear to the down-take headers, and the 
blow-off pipe from the mud-drum is brought to the front 
of the boiler, The arrangement of the tubes and drum 
is such as to provide for continuous circulation in one 
direction, together with the largest exposure of the 
heating surface to the action of the heated gases, 
minimising the risk of explosion. The ends of the tnbes 
сап be inspected by opening the large tube door at the 
front of the boiler, while access doors for ash and 
cleaning are also provided in the brickwork. The 
dampers are swivel dampers, worked by rod and lever 
from the front of the boiler. The boiler fittings are of 
the highest class of manufacture, the principal valves 
being of the well-known Hopkinson’s make, and the low- 
water alarm of Меввге, Probert and Bridge's type. Fitted 
to each beiler is one of the Babcock and Wilcox patent 
euperheaters. This occupies the space immediately above 


BARNES AND MORTLAKE ELECTRICITY WORKS. 
(Concluded from page 624.) 
Boilers. i 


The steam generating plant consiste of three Babcoc 
and Wilcox patent water-tube boilers of the type now 
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Feed-W ater Heater. 


the top row of tubes and underneath the steam and water 
drum, which is probably the best position for utilising the 
heated gases, while not aetnally exposing the tubes of the 
superheater to the action of the fire. The superheater is 


Interior of Boiler - House, Birnes. 


used in many electric light and power stations throughout 
the country. Each boiler is constructed to evaporate 
5,000lb. of water per hour from feed water at a tem- 

ture of 50deg. F., and is constructed for a working 
pressure of 1601Ь. per square inch. The factor of safety 
used in determining dimensions, thickness of plates, etc., 
is 5. Each boiler bas 1,605 square feet of heating surface, 
and consists of eight independent sections of Ain. mild-steel 
tubes, each section having & wrought-ateel continuous and 
staggered header, into which 10 tubes, composing the 
section, are expanded, thus making a perfectly steamtight 
joint. The openings in the headers to the ends of the 
tubes, both front and rear, are sealed by handhole fittings, 
making strong metal-to-metal joints, but enabling easy 
inspection. The tubes in this staggered form, it is claimed, 
more effectually break up and mix the heated gates and 
air, and assist in the complete combustion of the fuel. 


— 


Section of Baboock · Wilcox Boller. 
The steam and water drum, above the tubes, is 4 ain. in | provided with an equalising connection to the steam and 
diameter and 21ft. Ain. long, and is formed of mild-stee] | water drum to admit of saturated steam, and a flooding 
plates jin. diameter. The headers are connected by | arrangement to admit water from the drum into the super- 
circulating tubes at front and rear, expanded into а | heater tubes when necessary. The boilers are provided 

with a soot-cleaning arrangement, by which any collection 
of soot on the tubes can be easily dispersed, thus preserving 
a free heating surface. The space occupied by the three 
boilers over the brickwork is about 680 square feet. 


specially constructed cross-box fixed on the steam-drum, 
from which the whole set of tubes is suspended, being 
entirely free from the brickwork, thus allowing for 
expansion. The mud-drum, of special cast metal, is also 
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The ateam, exhaust, feed, delivery, suction, drain, and | flanges. From the condenser = to the feed heater 
. also supplied and erected by Messrs. | the exhaust pipe is 3in. lap-wel wrought iron. The 
Babcock and Wilcox. The main and auxiliary steam-piping | blow-off pipe consists of Sin. and in. diameter cast iron, 
consists of 6, А, 3, and 2 inch lap-welded steel piping with | and the drain piping of 2in, lin, and jin. lap-welded 
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Interior of Engine-Room, Barnes. 


mild-steel flanges, the arrangement being that of a ring | wrought iron with cast flanges, the drain connections above 
main in the boiler-house, with branches connecting direct | the floor level to the engines being of copper. Geipel 
to the engines. The through-way and isolating valves are | steam-traps are also connected to the above. The 
all of Hopkinson’s make. The exhaust pipes consist of | circulating, suction, and discharge piping consists of 
cast iron, 14in., 9in., and 5{1п. in diameter. The sluice | 10in. and Sin. cast-iron flanged piping, and the necessary 
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Details of Combined Ingines and Dynamos, Barnes. 


valves are of Messrs. Glenfield's make, the automatic relief | chequer plates are fixed to cover the feed, exhaust, and 
valve of Messrs. Blakeborough's type. cable trenches. The steam and hot feed pipes are suitably 

The feed delivery piping consiste of дїп. diameter cast- | lagged with sectional magnesia covering, and the pipes, 
iron flanged piping, and the necessary tees, bends, and | where necessary, are supported by hangers. The hot-well 
Glenfield's sluice valves, the suetion feed piping being also | is a galvanised wrought-iron tank 2ft. diameter by 4ft. by 
din. in diameter, but of lap-welded wrought iron with cast | Zit., fitted with ball-valve and connected to overhead tank. 
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An oll separator 12in. in diameter is used, of the De 
Rycke type, for extracting the oil from the exhaust steam, 
The feed-water heater is of the Webster type, having а 
eapacity of 12, 000lb. of water per hour. The feed pumpa 
consist of two 6in. by 4in. by 6in. Worthington duplex 
direct-aeting feed pumps, brass fitted. The oil-filter has а 
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lubricating engines made by Messrs, Belliss and Morcom, 
of Birmingham, and are coupled direct to two-pole shunt- 
wound dynamos of the well-known Siemens H. B. type. 
The electrical pressure at the station is 420 to 490 volts 
acroas the outers of a tbree-wire system, and the steam 
pressure is 150lb, at the engine stop valves. The two 
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Details of Pump-Room, Barnes. 


a of 40 gallons per week. The surface condenser 
is eapable of dealing with 12,0001, of exhaust steam per 
hour, and producing а vacuum of 26in., and has 1,410 
aquare feet cooling surface, being mounted upon: combined 
air and circulating pumps having one 12in. steam-cylinder, 
one 14in. air-cylinder, one 14in. circulating cylinder, and 
ł2in. stroke. 


large steam dynamos run at a speed of 420 revolutions per 
minute. The engines are СЫ айлы ag with three 
eranks and three cylinders. e dynamos are connected 
across the outers of the three-wire system, The two small 
steam dynamos run at a speed of 550 revolutions per 
minute. The “ре are compound, with two cranks and 
two cylinders. The dynamos are connected between the 


View of Accumulator-3oom, Barnes. 


Engine-Room Plant 
The contract for the engine-room plant has been carried 
out by Messrs. Siemens Bros. and Co. There are four 
eontinuous-carrent steam dynamos, two of which give an 
output of 150 kw. each normal full load and 200 kw. 
emergency load, and the other two an output of 36 kw. 
each. The engines are enclosed quick-revolution self- 


outers and middle wire, and are used as balancers and for 
charging the battery. The connections are arranged so 
that each half of the battery ean be charged separately and 
from either dynamo. 

Exhaustive tests of all the steam dynamos were made at 
Messrs. Belliss and Morcom’s works before delivery. With 
a pressure of 150lb. steam at the engine stop valves and 


THE ELECTRICAL ENGINEER, MAY 10, 1901. 657 


exhausting into a condenser with 27·51n. and 26in. vacuum a 25-way re switeh is provided in the shunt circuit 
respectively for large and small sets, the following results | of edid A s ij 


ynamo, 
were obtained : Accumulators. 

Large Small | The battery of accumulators has been supplied by the 
Output in kilowabt s 150 36 | Electrical Power Storage Company, Limited. It consiste 
Revolutions per minutes .. . 420 .. 550 of 274 cells of their latest K type in glass boxes. The 


sister’ P nm FE 


| 
| 


| Pall Iod. _ озь,  .. 324lb. | cells ded ished trays of ed pitch pin 
йаш: bondin | cells are carried on varn rays of seasoned pitch pine 
per kilowatt-hour, | Half ian er ma: T E — rubus supported on glass oil insulators, and the whole carried 
Combined efficiency, (Full load. .. 847% .. 813% on strong pitch-pine stands. The working battery of 270 
E.H.P. Three-quarter load.. 81:3% .. 802 | cells is capable of maintaining a discharge of 85 amperes 
I. H. P. Half-load.............. 2 7727 continuously for 5j hours, or of 50 amperes for seven 
verning—Incresse of steady speed with : , | hours, with a terminal E. M. F. of not less than 490 volta. 
* V 2% — 272 It will also maintain a maximum discharge of 150 amperes 
perature rise of dynamo ature 61° F 66° F. | f h Th 
abar Bx hoar ron Ab е... 61°F. .. 66° F. | for one hour. e connections between the battery and 
fall load, Field eoils .- 45°F. .. 39° F. the switchboard are made with bare high-conductivity 
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The engines are provided with forced lubrieation, and | copper rod of ‘34 square inch section, carried on porcelain 
have no cooling eoils for the crank chamber. Each engine | insulators and painted with anti-sulphuric enamel. 
is also fitted with a thermometer dial to check the amount | Twenty-five cells at each end of battery are connected to 


of superkeat in the steam. The outer b of the | the regulating switches on the main switchboard. 
dynamos have ring lubrieation. The leads from the | | 
dynamo main and shunt terminals are carried to the t Switehboard. 


awitehboard through underground wrought-iron pipes, and "Phe switchboard has been supplied by Messrs. Siemens 
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Bros. and Co. It is fixsd ona platform about Sft. above 


the floor level, and consists of three distinct but not 
separated portions. The eentre board eontains the battery 


and middle-wire apparatus, the left-hand board the positive 


feeder apparatus, and the right-hand board the negative 
feeder apparatus. The dynamo switches, ete., are fitted to 
the lower parts of the two side boards, and arranged 
symmetrically with regard to the centre panel. The panels 
are of slate in. thick, enamelled front and back, and 
carried in an iron framework neatly cased on the outaide 
with varnished teak. The type of apparatus on the board 
ean be seen from the illustration, and needs no special 
description. Ample space has been left at the back of 
the board, and eare has been taken to make the arrange- 
ment of the leads neat and convenient. All connections 
are coloured for easy distinction between positive, negative, 
and neutral. Fixed behind the board are also the regu- 
lating resistances, the watt-hour moters for the dynamo 
circuita, and reversible ampere-hour meters for the batteries, 
The middle wire is earthed at the station through a Kelvin 
recording ampere-meter. In addition to the main switch- 
board, a pilot wire switchboard bas been provided, and is 
fixed in the engineer’s office. An ordinary and a recording 
voltmeter are provided for each side of the three-wire 
system, and by means of multiple-way switches they can 
be used to read or record the pressure at any feeding point. 
A very complete set of testing instrumenta bas also been 
provided. 


Feeder and Distributing Cables 


The whole of the cables have been manufactured and 
laid by Callender's, and are insulated with impregnated 
jute fibre, There are five feeders of a total length of 
about five miles, and about 54 miles of distributing main. 
The feeder cables are of the concentric and triple eon- 
centric type, lead-cased, braided, and drawn into earthen- 
ware conduits, spare ways being left for the addition of 
new feeders when required. The feeder junction boxes 


consist of cast-iron pillar boxes erected on the footpaths, . 


provided with lock-up hinged doors front and back, and 
arranged for the separate and convenient disconnection of 
feeder, pilot wire, and four sets of distributors. A three 
core lead-cased and armoured pilot wire, with */, L.S.G. 
conductors, is laid from the. generating station to each 
of the feeding points. The distributing cables are of 
the three-core lead-cased and armoured type, laid directly 
in the ground. Two conductors are of 01 square inch 
section, and one conductor of 0'05 square inch section. 
The house service boxes are of cast iron, and arranged so 
that two services can be taken from each box, one on 
each side of the three-wire system. The house service 
cables are twin rubber-insulated, lead-cased, and armoured. 

The whole scheme, including building, chimney shaft, 
etc., has been carried out-from the designs of Mr. William 
Fairley, consulting engineer, Westminster. In the con- 
struction of the work he has been assisted by Mr. H. S. 
Russell, B Sc, M. I. E. E., and Mr. T. Pritchard, A. M. I. C. E. 
The laying of mains and erection of plant has been 
supervised by Mr. C. S. Davidson, who has been appointed 
resident electrical engineer to the Council, Mr. H. Cottrell 
has acted as elerk of works on the buildings. It must be 
remembared that the laying of mains always throws a great 
desl of extra responsibility on the engineer entrusted with 
the maintenance of the streets and pavements within the 
area of supply, and in this case this extra responsibility 
has devolved upon Mr. G. B. Tomes, surveyor to the 
Urban District Council. 


GLASGOW ELECTRIC TRAMWAYS. 
(Continued from page 586.) 


The steel framework of the buildings, it may be 
mentioned, is strong enough of iteelf to carry the roof 
and the travelling cranes, the briek walls being only a 
clothing for the steel. This type of building is better 
known in America than in this country, and it has the 
great advantage of allowing the fo tions to be laid 
down for the plant, and the plant installed to a certain 
extent, while the brick walls of the station are being built. 


i 


It is evident that а building built only of brick or stone 
would not admit of this being done. The foundations for 
the main engines are exceedingly massive, but it seems to 
us that theee very heavy units might with advantage have 
been placed nearer the ground level. As will be seen from 
the section of the station, the main engines are placed 
nearly 20ft. above the ground level. The four main 
generating seta, together with the two large ere sota, 
represent a deadweight of over 3,500 tons, and all this 
weight is raised up to the above-mentioned height. Of 
course, the foundations are carried right down to the solid 
rock, but with such heavy units as those at Glasgow the 
question of vibration and stability of foundation must be 
of paramount importance The floor of the boiler-house is 
at an elevation of about 15ft. above ground level, but tbis 
is necessary to give space for the stoker apparatus and 
ash-handling arrangements. In the case of the engine- 
room, however, the plant might have been placed at a 
lower elevation without contracting the space required 
for exhaust piping and draining arrangements to an undue 
extent. 


The coaling arrangements are of a very complete nature. 
The outside bunkers have a capacity of about 40,000 tons. 
They are built outside the south end wall of the boiler- 
house, and are arranged on different levels to suit the two 
different railway companies’ lines. The North British 
line is on a level with the floor of the station, while the 
Caledonian line is 15ft. higher. Electric locomotives and 
cranes are to be used for handling and tipping the wagons. 
From the outside bunkers the coal passes through shoots 
into a tunnel underneath the bunkers, where it is taken 
away by means of two mechanical bucket elevators to 
the bunkers placed immediately over the b»ilers. These 
bucket elevators are driven by electric motors, which are 
placed on a level with the overhead bunkers. They were 
supplied by the Mirrlees, Watson, and Yaryan Com- 
pany, Glasgow, and each conveyor is capable of — 
with 50 tons of coal per hour, running at а spe 
of 85%. per minute. The buckets are automatically filled 
from the coal shoots by a revolving drum, which has 
baffle plates so arranged inside that the right quantity of 
coal is dropped into each bucket just as it paeses under- 
neath the shoot. These coal conveyors are also used for 
the removal of the ashes from the boilerr, the line of 
backets passing underneath the boiler-room floor a little 
below the level of the ashpits. The conveyors carry 
the ashes up to an ash shoot, dischargiog into an 
ash bunker situated conveniently for the removal of 
the ashes either by rail or canal. The buckets are 
supported on either side by short spindles, which pass 
through the chain on the one hand, and enter sockets in 
brackets attached to the side of the buckets on the other, 
and are suspended in such a way that the loaded or 
empty bucket retains its proper position in virtue of the 
action of gravity. The accompanying illustration (Fig. 3 
gives a good idea of how this is brought about, 
it also shows the arrangement of the driving gear. The 
motive power in each case is supplied by a powerful 
four-pole continuous-current shunt-wound motor by Mesars. 
Hall, of Oldham. These motors are connected to a 500. volt 
circuit, and run at а speed of 200 revolutions per minute. 
This speed is reduced to suit the conveyor by a series of 
spur wheels, the last of which is connected up to the driving 
cant wheels by a common spindle. These dri wheels 
are of cast steel with 10 cantes, and have steel oroed 
teeth projecting from their faces at such a pitch as to 
engage steel rollers between the links of each chain, by 
means of which the motive power is transmitted to the 
conveyor. Ап ingenious and original design of tilting gear 
is used for emptying the buckets at any point along the 
line. This gear, which can be fixed at any point where it 
is desired to unload, consists in a couple of levers with a 
small rolier on the end of each. These rollers enter 
in the bucket side plates, which are gis rn until 
they have emptied, after which they are and left 
free to continue their course. This process takes place 
a smooth and satisfactory manner, without in any way 
interfering with the steady and continuous motion of the 
conveyor. The tension gear consists of two plummer blecks, 
with a screw attachment to pull them along slides in a cast- 
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fron base. The conveyor chain passes over wo eant wheels 
keyed to а shaft, with these plummer blesks as bearings. 
In this way the conveyor chain is kept as taut as is found 
necessary for ita proper working. A new and novel meshed 
of distribution ia introduced to fill the buckets while in 
motion. This consists in a revolving-box shaped contrivance 
driven by a spur wheel, which éngages the moving chain, 
and is so designed that it is open only when the bucket 
` ds in a position to receive the coal or ash, as the case might 
be. This distributing box is fed by a shoot from the side, 


. The total length of each conveyor is about 860ít, | be 


including a vertical lift of 107ft. The buckets move ata 
speed of 4516. per minute. The whole arrangement of the 
boilers, bunkers, shoote, and conveyors reduces manual 
labour in this department to a minimum. The railway 
trucks containing the coal are run into position over a 
series of bunkers, into which they are emptied direct, 
The conveyor passing underneath is fed by allowing the 
coal to pass from the bunkers into the distributing box 
described above. The tunnel uuder the bunkers is about 
110%. in length, and when filled the buckets pass over 
guide cant wheels travelling back its extreme length, 
passing around another couplé of guide cant wheels, and 
rise vertically through a distance of about 33ft. to ground 
level, The conveyor assumes a horizontal motion for some 
21516. along the bottom of the boiler-house. It then rises 
Taft. to the top of the building In traversing the 210ft. 
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geared to the stoker ань. which run at 4616, per 
minute, by doublereduction spur pcs enalosed in 
boxes, #0 ‘that tha worm and gear 
| g into the hoppers of 
the stokers is automatigally weighed and registered 


12ft. by 10ft., and holds 18,000 gallons. The feed water 
does not require Ур be treated in апу way, as it is practi- 
cally P sis Four motor-driven feed pumps, supplied by 
the Mirrlees, Watson, and 1 n Company, are capable 
of delivering 8,000 gallons per hour 

180lb. per square inch. These pompe 

three-throw type, and are driven slow-apeed motors 
(by D. Bruce Peebles and Co.) of 8 b. p. each. 
In addition to the electrically-driven pumps, there is 
a steam-driven compound feed pump capable of 
delivering 16,000 gallons per hour. This фавр was sup- 
plied by esars. G. and J. Weir, Catheart, Glasgow. This. 
steam-driven pump for feeding the boilers is of the twin 
compound type, designed with a view of attaining a high 
degree of economy in the matter of steam consumption. 
It consists of two separate direct-acting pumps of tbe 


against a pressure of 
are of the vertical 


FIG. 8.—View of Driving Gear for the Mirrlees, Watson and Yaryau Coal Conveyor. 


along the top of the boiler-house, the buckets are emptied 
at various points into the coal hoppers over the boilers by 
means of the tilting gear already mentioned. The empty 
buckets descend the other side of the boiler-house back 
to the tunnel, where they may once more be filled, and 
thus complete their cycle of operations. The coal in the 
hoppers passes to weighing machines, and thence by shoots 
on to the mechanical stokers of the boilers. 

Coming now to the boiler-house equipment, this consists 
of 16 Babcock and Wilcox horizontal water-tube boilers, 
arranged in eight batteries of two boilers each, and in two 
rows, eight boilers in each row. The tubes are 18ft. lon 
by 4in. in diameter. Each boiler has a heating surface o 
5, 178 square feet, and із capable of generating 20,0001Ь. of 
steam per hour ata pressure of 1601Ь. per square inch; 
the grate is 10ft. 10in. wide between the furnace walls. 
A superheater is attached to each boiler, with by-pass and 
valves for flouding the superheater when it is not desired 
to be in use. The stoking is carried out by Babcock and 
: Wilcox chain grate mechanical stokers, in whieh the firebars 
are constantly moving backwards, carrying in the coal 
which is fed in from the hopper at the front of the boiler, 
and discharging the ashes at the back of the furnace. 
These stokers ate driven from two shafts placed under- 
neath the floor of the beiler-room, one for each row of 
boilers. Each shaft is of steel, 4in. in diameter, and is 
driven by two Westinghouse enclosed motors, one at 
each These motors are of 12 h.p. eaeh, and 


well-known Weir type, connected together in such a way 
that either pump may be used independently, or, as an 
ordinary service, the steam from the cylinder of the one 
pump exhausts into tbe steam-cylinder of the other pump. 
ln addition to this, the steam is used expansively in each 
steam-cylinder, the object being to slow down the speed of 
the piston towerds the end of the stroke. The dimensions 
of the pumps аге 9}in. by 24in. stroke, having a capacity 
of 16,000 gallons of water per hour collectively, delivering 
against a pressure of 1801Ь. per square inch, and running 
ad a normal speed of 12 double strokes per minute. Should 
occasion demand it, however, the pumps may easily be run 
at a considerably bigher speed in arder to make up any 
abnormal deficiency in the feed supply. A number of tests 
were made on the steam consumption of these pumps, and 
they were found to be extremely economical, whether 
working as simple pumps or as compound, and it should 
be interesting to compare the working of these with the 
other pumpe fitted in the station, which are operated by 
electriclty. 

The feed water is pumped through do feed-water 
heaters (варів by the Clay Cross Company, Derby), 
each capable of dealing with 12,000 gallons of feed 
water per hour, raising ite temperature from 90deg. to 
160deg. F. The tubes are kept clean by soraper gear 
driven by electric motors. These economisers are placed 
in the two main flues, which are of steel, and carried en 
асое! girders above the two rows of boilers, each of which 
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is connected to the main flue immediately above it by 
means of an uptake made of steel plates, and are placed 
two groups in each main flue (Fig. 1), and the economisers 
rest on girders about 60ft. above ground level. Each main 
flue has four soot-doors made of ŝin. steel plate, each opening 
being 18in. wide and &1in. high. | 
The steam-piping is arranged on the simplest possible 
system, and aims at giving e shortest and most direct 
to the steam from the boilers to the engine. After 
some of the complicated systems of ring mains and dupli- 
cate ring mains which have become associated with central- 
station practice, it is a pleasure to see the simplicity of 
the pipe arrangements at Pinkston. Each pair of boilers 
is connected by a 7in. pipe into a 9in. cross main. This 
9in. main leads directly into the main header, which is 
16in. in diameter, and which runs along the whole length 
of the boiler-house. It is in two sections, united by 
two copper expansion bends. АП the steam-piping 
is of lap-welded steel. The steam-pipes from the main 
header vo. the engines are overhead, as the distance 
between the boiler-house wall and the steam-valves 
of the main and auxiliary engines is short. Two of 
the main engines (the Allis) are supplied by 14in. pipes, 
and the other two (Musgrave) by 15in. pipes. The steam- 
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piping for the auxiliary plant is all connected to an 
auxiliary steam-main, which is led underneath the engine- 
room floor and feeds the auxiliary (Stewart) engines, the 
exciter sets, and the Weir feed pump. The feed piping is 
arranged on a double ring system, so that the boilers can 
be supplied by either the steam feed "pump or by the 
electrically-driven feed pumps. The exhaust pipes from 
the main and auxiliary engines are led underneath the 

room floor. Each main engine exhauste either into its 
condenser, or into a 30in. exhaust pipe, which leads to the 
atmosphere. À most complete system of drains pipes leads 
all the condensed water from the steam and exhaust piping 
into the hot-wells, one of which is provided for each con- 
denser. The feed water is pum directly from these 
hot-wells, which are arranged in e divisions in such a 
manner as to separate the oil from the condensed water. 
From the hot-wells the feed water passes through an oil- 
filter and a Kennedy water-meter to the economiser, and 
thence to the boiler. "When the level of the water in the 
hot-wells becomes too low, a ball valve allows the cold 
water from the feed tanks between the chimneys to fill up 
the hot-well to its proper level Zach hot-weli has an 
overflow connection to the sump outside the buildings. 
Complete services of pipes have been laid down for NM 
water [for cleaning out the boilers, economiser blow-off, 


boiler blow-off, safety valve vapour escape; indeed, the 


in | whole. of the space below the floor levels in the different 


sections їз а mass of piping, but all arranged to carefully- 
drawn-out plans, and erected to secure accessibility and case 
of repair. The steam-piping was supplied and erected by 
the contractors for the boilers. Most of the valves in the 
station are of Hopkinson's make. 

In the engine-room there are at present completed two 
main three-phase generating sete, each of 2,500 kw. output ; 
two auxiliary direct-current generating sete, each of 600 kw. 
cutput; and six exciter sets, each of 50 kw. output. In 
course of erection are two additional 2,500-kw. three-phase 
main generating sete, and there is space allowed for two 
similar sets to be put down when extensions in the system 
make undue demands on the present engines. The main 
engines are normally rated to work at 4,000 L. h. p., but are 
capable of working at 5,000 i.b.p. as a maximum, running 
at the normal speed of 75 revolutions per minute. Two 
of these engines, which are the largest which have been 
installed in this country (and, until very recently, in any 
country) for electric traction work, have been supplied by 


the E. P. Allis Company, Milwaukee, and two by Messrs. 
Musgrave and Sons, Bolton. As they are placed side 


by side (Fig. 1) there will be an excellent opportunity 
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Fio. 4.—A Segment of the 2,500-kw. Three-Phase Alternator Armature in course of Winding. · 


for comparing the work of American engineers with that 
of their British rivals. The engines are of the vertical 
inverted compound-condensing three-cylinder type, with 
Corllss valve gear. The Allis engines have tubular columns, 
and are of the semi-enclosed type; the Musgrave engines 
are of the square-column open type, and conform more 
elosely to.the marine build. th makers have not stinted 
anything in weight and mass of metal, as the following 
particulars will indicate: The high-pressure cylinder is 
42in., and each of the low-pressure cylinders 62in. in 
diameter, and the stroke 6ft. Starting from the high- 
pressure end, the first and second journals are 22in. 
in diameter by S6in. long, the third and fourth 
24in. by 36in., and the fifth 32in. by 64in, The outer 
bearing outside the generator is 30in. by 48in. The shaft 
is 36in. in diamever where it passes through the hub of 
the flywheel. The sizes of the erank-pins are as follows: 
high-pressure, 20in. by 12in.; first low-pressure, 16in. by 
12in, ; second low-pressure, 12in. by 12in. The flywheel 
is very massive, being 24ft. in diameter, and "ашар 
almost 115 tons; the rim is 26jin. by 26in., and is b 

in sections of special cast iron, dove-tailed ther by 
means of H-shaped mild-steel bolts. The ov measure- 
ments of the engine are: length 42ft., or 58ft. including 
the flywheel and generator; height, 5446. ; width baek to 


THE ELECTRICAL ENGis SER, MAY 10, 1901. 


front, S4ft. The weight of each engine is about 700 tons. 
eteam eonsump&ion dogs not exceed 141Ь. 
per brake horse-power per hour, which it is expected will be 
easily realised under working conditions. The engines are 
governed so as to keep the variation in the angular velocity 
within 1 per cent. during a revolution at any constant load, ' 
and the speed of the engine must not vary more than 1j per 

cent. above or below the normal, under any fluctuations 
um. An emergency governor is 
also provided which cuta off the steam when the speed 
reaches more than 5 per cent. above the normal The 
three-cylinder type was adopted to give an even tuming 
moment, which is, of course, essential in three-phase 
eranks are set at 120deg. apart. The 
main bearings are cooled by water from the supply mains, 


The guaranteed 


from no load to 


work. The three 


which is kept constantly eirculating round the same. 


The main generators are built by the British Thomson- 

y, Limited, and are the largest machines 
een installed in the United Kingdom for 
eleetric traction. The normal output of each machine is 
2,500 kw. at 6,500 volts when running at 75 revolutions 


Houston Com 
which have 


per minute, but they will stand an overload of 25 per cent, 


.for two hours, or $0 per cent. for 15 minutes, The number 
of poles is 40, which are arranged on a revolving field 
frame 16ft. 8in. ia diameter. The periodicity is 28 cycles 
per second. These generators are of what is known as the 
“outside” уре —і.е., they are outside of the engine 
altogether, on the end of the engine shaft, and not placed 
between two of the columns of the driving engine, or 
between two separate engines driving a common shaft. 
This latter arrangement is much more common for 
units of the above size, but it is evident that there 
is much to be gained by having the generator 
outside of its driving engine, as this arrangement 
admits of easy access for erection and repairs if 
necessary. The fixed armature frame is mounted on 
cast-iron foundation plates, and is provided with a screw 

g arrangement which enables the frame to be removed 
from the pole ring, giving easy access to either armature 
or field coils. The 40 field coils are all in series, and take 
an exciting current of 260 amperes at 100 volts. They 
are wound with 43 turns of copper strip on each coil, 
wound on edge, 1:625in. broad by ‘17in. thick. The 
exciting current is led to cast-iron xg, Bid by 
carbon brushes. The armature core is built in sections, 
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and the coils were all put into place on the site. Figa. 4 
and § show two segments of an armature in course of 
equipment. The slots are rectangular in section, with a 
shallow V groove near the point of each tooth to admit of 
thin wooden slips being driven in after the coils are in 
position to hold them in place. The number of coils 
on the armature is 120, one coll per pole per phase. 
These coils are composed of presaed stranded copper cable 
:4851д. by :275in. over all, the section being rectangular. 
The conductor is triple-cotton covered, and the colls, each 
of which consists of 18 turns, are insulated as a whole. 
Each alot contains 36 turns of conductor, or two over- 
lapping coils. The ventilation of the core is very liberally 
provided for, and each slot is very carefully insulated before 
the coils are placed in position. The three phases are con- 
nected on the “star” system. Eech generator complete 
weighs fully 90 tone, the fields being about 38 tons and 
the armature and frame 44 tons. The outside diameter 
across the armature frame is 21ft. біп. The guaranteed 
efficiency of the generators at full load is 96 per cent., at 
three-quarter load 95 per cent., and at half-load 93 per 
cent. The temperature rise after a 12 hours’ fall load run 
is not to exceed S4deg. F. 


(To be continued. ) 


QUESTIONS AND ANSWERS. 


И thou hast knowledge, let others light their candle at И. 


Under this heading we insert questions and answers 
of a practical character relating to central-station work, 
tramway work, or construction work; and for each suit- 
able question offer one shilling, and for the best solution 
of any question we offer ten shillings. We also give 
fwe shalings for every other answer we print. The answers 
to any question should be sent within 10 days after the 
question has appeared. We would call the attention of 
those in answers to the fact that the neatness of 
any sketches (which must be in ink) sent in is considered 
when marking the relative values of these answers. All 
formulse should be carefully written to prevent mistakes as 
to symbols, and all loose sketches should be signed by the 
author. The matter must be written on one side only of 
the paper. Questions may be sent at any time. 
; : ^ QUESTIONS. 

375. Two 120-kw. and one 60-kw. alternators were running in 
parallel. The exciting circuit of the last named was broken, 
causing. a dead short-circuit across the other two. The 
main switch on the 60-kw. set was opened and broke with 
а very small spark. Was this almost sparkless break due 
to the choking effect of the 60-kw. alternator armature, 
I was iron-cored ? Working pressure, 2,100 volts.— 


376. Discuss the advantages and disadvantages in the Lanea- 
shire and Galloway types of boilers o ing the flue 
gases first along the bottom of the boiler and then the 
aides, or vice versá 1—F. H. P. 


| ANSWERS. 
Question No. 569.— What are the advantages and disadvantages 

in the use of superheated steam 1 
Best Answer to No. 369 (awarded 10s.).—Steam is said 
to be superheated when it possesses a higher temperature 
than that corresponding to its saturation pressure, The 
great enemy to economy in the steam-engine is the destruc- 
tion of the initial steam by the comparatively cold cylinder 
metal, If there is any water in the cylinder, the tendency 
is for it to absorb heat from the metal of the cylinder and 
pass off as steam to the condenser, carrying with it, how 
ever, 1,000 or more unite of heat absorbed in the act of 
vaporising. If the cylinder only contained dry steam there 
would be only a small weight of this, and the heat carried 
away would be only about one-third of a unit per pound, 
ateam having a small specific heat. Moreover, dry steam 
being а gas would be a poor conductor and absorber of heat ; 
hence to prevent loss of beat to the exhaust we must 
contrive to have а cylinder freed from water. There sre 
two lines making for economy in the steam-engine—extra 
pressure and superheat. Higher pressure gives little 
dditional total economy owing to necessary complications. 
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карен can give small additional economy beyond the 
point where it renders a dry exhaust attainable, but up to 
that point will probably result in considerable economy. 

The advantages in the use of superheated steam are the 
following: (1) An improved thermo-dynamic efficiency ; 
(2) provision of heat to cylinder to prevent condensation 
' of initial steam; (5) a minimum discharge of steam to the 
condenser, and demand for water for condensing; (4) 
reduction of the back pressure; (5) increase of boiler 
efficiency on the basis of some otherwise waste heat no 
appearing as superheat; (6) smaller quantity of steam 
used per indicated horse-power hour, resulting in increased 
. boiler capacity from the same plant. 

The disadvantages may be stated as follows: (1) 
lubrication—a better quality ofl must be used and more 
of it; (3) packing—metallic packing must be adopted for 
all parts exposed to steam highly superheated ; (3) possible 
increased wear and tear on piston rods, cylinder walls, 
glands, and valves; (4) the extra complication of the 
superheater and attendance thereon. | 

As regards thermo-dynamic efficiency, the gain here іё 
probably slight, and the major portion of the resulting 
economy is no doubt due to prevention of initial condensa- 
tion and the provision of a dry exhaust. The best results 
with superheating are always obtained from the worst 
engines, the simple engine, the slow-speed engine, and 
small isolated engines connected to comparatively long 
lengths of steam-piping generally reaping most advantage, 
The gain which may be expected in ordinary cases is shown 
in the following table : : 


Ratio of heat lost 


Engine. | Pressure. е онаи "| by condensation Я Super 
densation and erpended on heat. 
4 superheat. : 
Simple ..../°50 to 100 | 50 to 30 5:1 1009 F 
Compound...| 75 to 125 | 30 to 20 3:1 75° F, 
Triple.........|125 to 180 20 to 10 2:1 50° E, 


The mode of superheating and its application may vary. 
The Schmidt engine uses saturated and superheated steam 
in the same cylinder. The governor admits more or less 
superheated steam according to the position of the cut off, 
a late cut off and consequent smaller expansion requiring 
less superheated steam. The steam may be heated by a 

art of the heat from the boiler farnace, or a separate 
arnace may be used. The difference in temperature inside 
and outside the heater should be 400deg. F. If less than 
this, the area of superheater becomes large, and the general 
warming effect not so good. It is necessary to provide an 
efficient means of regulating the superheat. 

The following extracts will give some idea of the economy 
which may be secured by the use of superheated steam. 
Test of a compound engine of about 700 h.p. and 86lb. 
steam pressure: Steam heated 42deg. C. to 222deg. C. 
gave 10:5 per cent. economy compared with superheat 
of 3deg. C. only, with saving of 8 per cent. in fuel. Super- 
heated (84deg. C.), the two economies were 14:3 and 14:4, 
" while with 100deg. C. superheat the economies were 19:3 
and 20 per cent. The heat lost in steam-pip:s was 17deg. C. 
at lowest heat and 21:5deg. C. at highest. The steam con- 
sumption fell from 16:51b. to 13˙21b. as the superheat was 
increased to 100deg. C. 

Trials on a 17-h.p. Schmidt motor, a single-acting simple 
non-condensing engine supplied from a Schmidt superheater, 
showed that an expenditure of 5, 10, and 15 per cent. of 
the furnace heat on superheating gave net gain of 12, 38, 
and 1 per cent. respectively of the work done for heat 
supplied. 

xperiments were conducted by MM. Meunier and 
Ludwig on a triple-expansion engine using steam at 1801Ь. 
pressure; the cylinders were 22in., 31jín. and 45in. with 
4405. stroke; 70 revolutions. A separate Uhler heater 
heated the steam to 228deg. C. at the engine, with a 
resulting economy of 14 per cent. steam and 5 per cent. 
coal; 22deg. C. heat was lost in pipes. Using a Schwoerer 
apparatus (which is placed in the boiler), heating surface 
2,748 square feet in place of 1,635, the steam economy was 
14:7 per cent. and coal economy 18-4 per cent., the super- 
beat being 100deg. C. at the heater with 150ер. loss in 


E 


Oil used without superheat in 
a more 


i to the engine. 
i hone Was 4 8b, with superheat 11'7]b. o 
expensive oil. 

este made in Bavaria on a Sulzer engine have shown 
the daily supply of cylinder oil necessary for a compound 
engine was 4:510. with superheated and 3:8lb. with saturated 
steam. After five months’ working with steam at 220deg. 
to 250deg. C. the cylinders and rods were in good order. 
Feed water used fell from 19°6lb. with saturated steam to 
15 ölb. with 252deg. C. of superheat and 14'1lb. with 
292deg. C. superheat. 

Prof. Schroeter found a reduction from 13:4lb. of steam 
per indicated horse-power with jacketed cylinders to 
12'1lb. with superheat. Tests with Schmidt steam at 
675deg. F. showed only 10:2lb. per indicated horse-power, 
and a coal consumption of 1°28lb. only. Very generally 
from 1 to & per cent. of steam is condensed in the steam- 
pipes and valve chests, etc., the water being removed by 
separators. It has been found that 19deg. F. superheat 

obviate a 1 per cent. condensation, while 100deg. F. 
superheat will prevent a 5 per cent. condensation, In one 
test 500deg. superheat at boiler gave 283deg. at the steam- 
chest. At the end of stroke the steam was dry, and steam 
per indicated horse-power hour was only 10°17lb., the 
pressure being 1681Ь. 

Careful tests have shown that with a constant load on 
the engine very little regulation of superheat is required. 
When the load is reduced the temperature of steam in the 
superheater begins to fall, and rises as the load is increased. 
In one test with steam at 1201, pressure, superheated to 
674deg. F. on entering the engine, the steam consumption 
was reduced from 38 5lb. without superheat to 17'0lb. per 
indicated horse-power. Experiments showed that unless 
superheat was 200deg. F. with late cut-off, or even higher 
with earlier cut-off, the condition of steam at the exhaust 
was that of wet steam at the temperature of saturation. 
To obtain release, superheat of about 300deg. F. 
was necessary, the superheat at cut-off being 50deg. to 
100deg. F. 

Experience has shown that with ordinary care as to 
purity of feed water, superheated tubes after long periods 
of work show no signs of burning or scaling, while the. 
difficulties of lubrication are overcome by the use of high- 
class mineral oils, The admission valves, being subject to the 
full superheat, should be nearly frictionless, so as to require 
very little lubrication. Where boilers prime badly, great 
economy is bound to result from superheating.—E. M. 

Answer to No. 569 (awarded 5s). — In order to 
sclentifically appreciate the advantages arising from super- 
heating, we must first examine the steam-engine considered 
purely asa heat-engine. The thermo-dynamical efficiency 
of а heat-engine depends upon the temperatures at which 
the gas is admitted to and rejected from the cylinder. In 
other words, the fall of temperature is the measure of the 
heat efficiency. If, therefore, we raise the temperature of 
the entering steam by superhea or any other means, 
we shall obtain a greater possible fall and a theoretically 
higher efficiency. In the steam-engine this has been effected 
of late years by raising the boiler pressure, and consequently 
the temperature of the steam. If in two hypothetical cases 
we admitted steam to the cylinder of an engine.at the same 
temperature, but in one case by producing the steam at a 
lower boiler pressure than in the other case, and the differ- 
ence made up by superheating, the thermo-dynamical 
efficiency would be the same in both cases; if, then, we 
keep within the ordinary range of boiler pressure, super- 
heating has no thermo-dynamical value, as it neither raises 
the higher temperature of the steam nor depresses the 
lower temperature. In practice, however, there would 
probably be a gain to the superheated steam in cases 
referred to above for the following physical reasons : 

The entering steam to the cylinder of an engine 
encounters the comparatively cool surfaces of the cylinder, 
1 body, cylinder cover, etc., whose temperatures have 

een reduced by the previously exhausting steam. The 
firat efforts of the steam are directed to raise the tempera- 
ture of thie cool surface to its own temperature, and in 
doing this, since it is at the saturation temperature, some 
of the steam is condensed and remains in the cylinder as 
water, This phenomenon is known as initial condensation, 
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and is the determining factor in engine economy. Now, 
if we raise the temperature of the steam above the tem- 
perature of saturation, there will be less condensed in the 
sylinder during admission, as the superheat will first 
disappear before the latent heat of the steam is drawn 
upon. Farther, if the superheat is sufficient, it may lead 
to the complete extinction of initial condensation. 

Whether we superheat or not, the cool surfaces have to 
be heated up each stroke, but if we can effect this without 
the presence of water in the cylinder there is a distinct 
gain, as when water is present it takes up heat at the end 
of the stroke by boiling at the lower pressure and thereby 
robs the steam of useful heat. In a compound or triple- 
expansion engine, of course, some of this heat appears as 
useful work in subsequent cylinders. However, it may be 
laid down that wet steam in the cylinder of an engine is 
a source of loss. The success of superheating is due to 
the fact that we are in a position to ensure that the steam 
in a cylinder remains dry. It is considered that about 
100deg. F. of superheat will, in an average case, cause the 
entire disappearance of initial condensation, and will lead 
to an important gain in economy. Even 15deg. to 20deg. F. 
will produce a large gain. Prof. Thurston states that in 
an average of 52 cases observed by him the gain with 
105deg. superheat was 26 per cent. The average gain for 
a compound engine under ordinary conditions may be taken 
at about 20 per cent. 

In the early days of superheating t difficulty was 
experienced by the high temperature of the steam causing 
destruction of the packing and lubricant, and consequent 
cutting of the rubbing surfaces. The introduction of 
metallic packing of late years has, however, overcome the 
former difficulty, and with high-class lubricant we do not 
experience any trouble from the latter cause within the 
usual conditions of operation. The low temperature at 
which flue gases are to-day discharged neeessitates a large 
area of superheating surface, and the real difficulties and 
disadvantages of superheating are met with at this stage. 
Obstruction to the boiler has been and still remains a 
difficulty of construction. The superheater requires to be 
designed to withstand the high temperature of the flue 
gases, and at the same time to have a satisfactorily long 
life. An insuperable difficulty is due to the fact that 
superheaters suitable for heavy loads may burn out at light 
foads.—E N. T. 


Answer to No. 369 (awarded 55.).—(One of the most 
serious losses in a steam-engine—particularly in a slow- 
. speed type—is the condensation of steam on first entering 
the cylinder. It is partly re-evaporated later in the atroke, 
but the energy expended in heating the cooled walls of the 
cylinder is not given out again to the same degree by them 
when, later on in the atroke, their temperature exceeds 
that of the steam in the cylinder. The object of super- 
heating the steam is to raise it to such a temperature that 
the cooling action of the cylinder will not reduce it to the 
point at which water is formed—+t.., the saturation point 
of steam at that pressure. It may be said, by the way, 
that the economy of superheating is not due to an 
increase in area of the boiler heating surface, or to an 


To — Т 


improved thermal efficiency, ( : ) as has been some- 


times suggested. The advantage simply depends on the 
fact that the cylinder walls, when dry, absorb heat much 
more quickly than they will give it out again when 
covered with a layer of moisture. Hence, if the layer of 
moisture can be prevented from forming, there is a better 
chance of getting back the heat expended in heating the 
walls. This was recognised very early in the days of 
steam engineering. Penn, in 1857, fitted superheating 
apparatus into the steamship Valotta,“ securing а 20 per 
cent. saving in coal consumption. The rosearches of Hirn 
and others demonstrate that for а 5 per cent. increase о! 
energy expended in superheating the steam, about 20 per 
cent. can be saved from condensation losses. 

As boiler pressures rose, the practice of -superheating 
was dropped, This was due to the fact that gases nt 
400deg. F had a destructive effect on the oils used to lubri- 
cate engines, and on engine packings. Now, the tempers- 
ture of steam at 150]b. pressure (a common modern working 
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pressure) is 366deg. F., leaving а very small margin for 
safety under these conditions. It is only recently that by 
the use of high-class mineral oils for lubricants and metallic 
packing, engineers have been able to-revert to the old 
practice of superheating their steam. ` 

The advantages of superheating under modern conditions 
may be briefly summarised as follows : (1) the cylinder walls 
of the engine being kept dry give back their heat more 
readily to the steam ; (2) part of the heat of the waste gases 
from the boilers is utilised in heating the steam after it has 
left the surface of the water; (3) priming from the boiler 
is quite prevented. 

e disadvantages, which, however, do not in the writer's 
opinion outweigh the advantages, are as follows: (1) More 
oil is required to lubricate the cylinders. Condensed water 
acts to a certain extent as a lubricant, both in virtue of ite 
own fluidity aud ite property of carrying the oil with it. 
(2) Joints in steam-piping are much more difficult to keep 
tight, owing partly to the increased expansion and con- 
traction due to larger ranges of temperature, and partly 
to the steam taking away the “virtue” of the jointing 
material. (3) The superheater tubes in the types now 
common on the market are difficult to clean. Soot or 
scale accumulating on the tubes may cause local over- 
heating and consequent fallure of the tubes, This is, 
however, merely a matter of design. (4) It is difficult 
to regulate the amount of superheat. This depends both 
on the amount of steam passing through the tubes and the 
temperature of the flue gases at that time. Ав both vary 
within wide limits, the resultant heat is difficult to keep 
steady. Messrs. Babcock and Wilcox supply a by-pass 
valve direet from the steam-drum to the steam-pipe end 
of the superheater, thus enabling one to mix a certain 
amount of wet steam with the superheated steam. Messrs. 
Schmidt secure regulation by having a damper and 
by-pass for the flue gases in their superheater, enabling one 
to adjust the flow of hot gas through the apparatus. 

It may be mentioned, by the way, that the writer has 
found it very troublesome to read the temperature of super- 
heat by means of ordinary high-reading thermometers. 
The mercury column breaks and leaves portions behind. 
As the thermometers are fixed in mercury pockets in the 
steam- pipe, it is an awkward matter to get a good reading. 
Probably the reason. of the trouble is that at the high 
temperature of superheat in use the mercury tends to boil 
(in vacuum), and so breaks the column. For this reason 
it appears that a thermometer depending on the expansion 
of a metal under ordinary pressure (say, mercury acting on 
a Bourdon tube) would be preferable for reading superheat. 
J. À. S. 


Question No. 570. —What would be the best way to calculate 
the exact difference of pull on armature core of two-pole 
and multiple-pole generators when they are fully excited, 
and the top pole or poles are nearer to the armature core 
than the bottom pole or poles ? 

Answer to No. 370 (awarded 7s. 6d.).—If the induction 
(C.G.S. lines per square centimetre) between two parallel 
magnetic surfaces be B, the total attractive force between 
them is, in dynes, ! : 
AU AH 
8r 2512 
where À is the area in aquare centimetres of one surface. 

If square inches be takon both for A and B, this 
becomes, in pounder, 

А B? 
72 

In а bipolar machine, with vertical magnet limbs, the 
polar arc is usually about 120deg. The resultant pull is 
then at an angle of 30deg. with the horizontal on each 
side (Fig. 1), and the upward or downward pull is one 
half of the total pull on the upper or lower side of the 
horizontal diameter. If B, is the average induction above 
xd В, that helow this diameter, the upward pull is 


} : A (Bie M В,2) 
72 


In a multipolar machine the resultant upward force may 
"оу accurately be taken as 2 times ‘the total all-round 
i 1 


x 10. 


x 10 pounds. 
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pull af the upper with a similar fraction downwards 
from the lower poles. The expression then becomes 


2 ( A(B!—-B,) | 
2 (А030, 107 } pounds. 


where B,’ and B, are the mean squares of the inductions 
under the upper and. lower poles respectively, A being the 
total area of half the total number of pole-faces on the 
The values of B may be determined experimentally by 
aap pat loop of known area close up to any pole- 
and completing its circuit through a calibrated ballistic 
vanometer. The throw of the galvanometer when tho 
eurrent ip suddenly switched in then gives the total 


number of Hnes passing through the loop. A simpler plan 
is to make two N brushes, clamping them so em 
make contact with adjacent commutator segments. These 
are connected to a voltmeter or potentiometer, and the 
voltage is noted when they are on segments at the ends 
of an armature inductor under any required pole. If 
this voltage be V, the turns per commutator segment 
be я, the axial length of pole-face be L inches, the 
speed be N revolutions per minute, and the radius from 
centre of armature to the induetor be r inches, 


_~27rNnLB 


$ 
V $6 P 
_ 955 m 
B per square inch ат," 10 ; 


The value being thus found for each pole of the machine, 


Fin. 2. 


the mean of the up uares aud that of the lower ones 
is readily calculated, and the upward or downward pull 
found by the previously given formula.— ZIPHERN. 


Ansor to No. 370 (awarded 78. 6d.).—A very good 
method to determine the exact pull exerted on an armature, 
when the opposite extremities of its diameter are not equi- 
distant from the pole-pieces, is given by Fisher-Hinnen 
in his book on Continuous Dynamos,” published by Biggs 
and Co. For multipolar machines be cakes, for example, 
a four-pole machine, and assumes that the armature is 

through a small distance, z, as shown in Fig. 1. 
The first consequence of this will evidently be a modifica- 


in different parts of the circuit. In order to avoid unneces- 
sary complications, we will sup that the air-gaps of 
2 and 4 are unaltered, and therefore occupy ourselves alone 
with poles 1 and 3. 


Let B —the density of lines in the air-gap before displace- 
ment ; 
S =the section of the pole; 
ё =the breadth of air-gap ; 
B, and B, the densities after the displacement of the 
armature. 


The magnetic resistance of the iron which might be 
considered to be conatant for a small variation in the lines 


of force, could be expressed as а fraction of the resistance 
of the air by writing the total resistance =a x G, resistance 
of air. We shall then have 


— — —— — 


The force of magnetic traction will, therefore, be aecording 
to Maxwell’s equation, 
VVV 
2 8 ＋ 
26a 


В? $ E 
3 25 x 106 (=) 


1 "25x16 


Fig. 9. 


The downward force which will be exercised will con- 
sequently be (neglecting z? in comparison with 4 & a?) 


PS x 
72 2-35 K 107 Fa 


The constant, A, in the case we are now considering is 
equal to 2. In making а similar calculation for the case 


A kilogrammes. 


tion of the flux, due to alterations of magnetic resistance | where the centre of the armature is displaced at an angle 


— 
> > да 
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of 45deg. with respect to the axis of the field magnets, we 
should find A = 2:8. For a given number of poles we 
might make use of the following table: i 

Number 


of poles. Remarks, 
- 2 — Displacement along axis of field magnets. 
EE. j "axis of field 
R avs m 0 magnets. 
з . 9 L ^ „  meutrel line. 
19 RES 15 "T 98 9. IL 
16 „ 90 


In the cage of bipolar machines, if the armature is 
displaced as shown in Fig. 2, the magnetic axis is found to 
be situated a little below the horizontal line, A B, on 
account of the variable length of the lines of fores. The 
downward traction force thus produced will be equal to 


Z «2 Z, sin a. 


In this formula it only remains to determine «. In 
this case а displacement of the centre of the armature 
parallel to the axis of the field magnets gives rise to no 
notable modification in the lines of force. Thus no 
tractive force is produced. —B. F. W. 


Аттег to No. 370 (awarded 5s. ).—The exact difference 
of pull cannot be calculated, but а fair approximation can 
easily be obtained. 

The formula for the approximate pull of а magnet upon 


ite armature is— 
B N? 
dL a) 


where p = pull in pounds po: »yuare inch of the air-gap area; 
b density in C.G.S. lines per square centremetre. 


As the excitation is considered constant, and the length 
of the metallic magnetic circuit is also constant, the only 
variables due to the position of the generator armature in 
the tunnel are the air-gap | and the density, B. 

From the formula (1) it is evident that the pull varies 
aa the aquare of the density, B. Taking a two-pole machine 
first, it is evident that, whatever the position of the arma- 
ture, the sum of the lengths of the two air-gaps remains 
unaltered ; the flux, therefore, is constant, as there is only 
one magnetic circuit through the armature and air-gaps. 


Га. 1. 


Therefore, with а two-pole machine, the vertical position of 
tbe armature does not affect the pul], which is equal above 
and below. Taking next a four-pole machine with two 


poles vertical and two poles horizontal: in this case we 


have four magnetic circuits through the armature, each 
crossing two air-gaps, and each circuit carrying part of 
the flux from two ete. If the length of all the air- 
gaps are equal, the denaity of the flux will be equal, 
and the magnetic pull, from formula (1), will be equal 
and opposite on the vertical and horizontal diameters. 
When, however, the armature is displaced, say, d inches 
above the horizontal centre line, the conditions are 
altered. g the four magnetic circnits, A, В, С, D 
(Fig. 1), the bottom air-gap of circuit A is increased 
by d', the upper air-gxp of the same circuit, A, is increased 
by a very small amount (dependent upon the ratio of the 
polar are to the eireumferenos and to the value ої 4°), and 
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its pull therefore шу decreased, and the vertical down- 
ward component of the flax (proportional to the versed 
sine of the аге) is therefore less, but the amount is so 
small that it may be neglected, We have therefore the 
air-gap of А and B increased by d", and of A and С 


decreased by the same amount. the normal air- 
gap to be a^ long at each pole. The ampere-turns on the 
remain constant: therefore, if the permeability of 


the metallie portion of the circuits be considered unaltered 

by the variation of the flux, we may take the reluctance 

of the metallic circuit as equivalent te that ef an imaginary 

air-gap m” long. This must be found by calculation from 

the characteristic of the machine. 2 
We have now four magnetic paths as follows : 


A. Length =m +21 T d 
Bo. Tm + Ba’ pd] 24020 (8) 
5 " D iae 4-2 6 -a) . . 4) 


The total flux through A and В is proportional t (8). 
99 99 9 Сапа 99 $9 (8). 
Therefore flax through AB, mrga-d 
flax through CD Mm+2a+d 
The total flax through all four eireuits is known from 
the characteristic: therefore, by filling in the values 
т, & p d, the flux through the separate circuite can be 
ound. 
The pull downwards on the armature is then equal to 


(= іп A and BY? 
1,000 
and the puli upwards on the armatare equal to 
(= in C and Py | 
—ÀÀ | X 8. 
1,000 


The unbalanced pull is the difference of these two quan- 
ig multiplied by the агба of one polar air-gap in square 
ch Р 


х 5, 


es. 

The above is based oa the assumption that the generator 
js on open circuit. If the armature ia generating a current 
the eross ampere- turns in the armature distort the magnetic 


Fie. 2. 


flux, and the conditions are somewhat altered. If a four- 
pole machine have the magnets placed at 45deg. to the 
vertical and horizontal (Fig. 2), the process is much the 
same, but the amount of variation of the path is not the 
amount d" that the armature is raised, but is of a larger 
value, and depends upon the ratio of the polar arc to the 
eircumference. An approximation to the exact figure is 
given by the following formula : 


Increase of sach gap =} = A (ri +d? + „а rd)-r; . 


where r radius of the bore of tunnel in inches; - 
.  d-amount armature is raised in inches as before. 


It must be remembered that all the gape are affected to 
the above extent, the upper ones being shortened and the 
lower ones lengthened, . Other multipolar machines ean be 
worked out in the same way.—W. A. y. de 
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TRAMWAY PROMOTION. | 


Mr. J. Clifton Robinson’s letter in the Times of 
April 29 was abstracted in a front note in our last 
issue. In it the treatment which tramway pro- 
moters have had to submit to from local authorities 
in order to get their schemes assented to was clearly 
explained, and in certain cases it amounts to black- 
mail. The letter has called forth two others from 
chairmen of councils more or less connected with 
the districts through which the tramways promoted 
by Mr. Robinson’s company run. The first of these 
letters, from the chairman of the Surrey County 
Council, endorses Mr: Robinson's contention that 
tramway promoters are blackmailed by certain local 
authorities. He also expresses a view that this 
fact is one explanation of why joint tramway 
schemes by local authorities are not being carried 
out. This is because one or two of a group 
of local authorities who should combine to equip 
a large system of tramways prefer to get the 
immediate advantages they can extort from tramway 


promoters, rather than the ultimate benefit from the 


ownership of tramways. We quite agree with the 
writer in bis statement, that any such burdens 
imposed on such undertakings are borne ultimately 
by the inhabitants of the district through which the 
lines run. We do not, however, think with him 
that the actual value of the tramways can be 
estimated by the blackmail which сап be extorted 
from an unlucky promoter. It in certain cases 
comes to be а question as to whether such 
promoters can afford to sacrifice work and expense 
which has gone on for years ratner than pay 
exorbitant sums, which ultimately may be а loss 
to shareholders. The amendment of Standing 
Order No. 22 would, if carried out, greatly prevent 
the extortion of such blackmail, and would in the 
long run tend to the advantage of all concerned. 
The real advantage of the inhabitants of the 
district would be much better served by local 
authorities if they would devote their energies to 
procuring clauses from tramway promoters which 
would ensure greater travelling facilities at low 
rates, with provisions for still further improving 
the public convenience in the event of the profits 
exceeding certain predetermined limits. It must 
be remembered that a tramway undertaking has 
only a limited life, and that, in consequence, any 
unproductive capital outlay has an exceedingly 
serious effect on its financial status. The most 
hopeful feature tending towards the wished - for 
amendment of the Standing Orders is that local 
authorities acting as tramway promoters feel the 
need for a change quite as much as those promoters 
who are connected with companies. 


— 


TRAMWAY ORGANISATION (?) 


The tramway undertakings at Newcastle-on-Tyne 
are not in such a condition as redound to the credit 
of the Corporation of that city. For years the 
question of electric trams versus cable trams. had 
been debated upon before any definite decision one 
way or another could be arrived at. From what we 
remember of its past history, the reasons brought 
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forward against electric traction were exceedingly 
childish ones, and there was а great amount of 
time wasted over discussions which led absolutely 
nowhere. А{ last the Corporation decided to put 
down electric trams, and they then employed 
experts to design a complete system of tram- 
ways, which will in the long run prove of great 
benefit to the town. By the time that the 
Corporation had made up its mind to proceed, 
the lease of the tramway company had expired. 
As the alteration involved a complete reconstruction 
of the track—heavier rails being required—it then 
became necessary to arrange for the running of the 
trams while the conversion was still going on. The 
arrangement come to was one which could only end 
in dispute and inconvenience to all concerned. 
Instead of boldly closing the routes one at a time 
and carrying on the work of relaying the track with 
& large body of men, restrictions were made as to 
ihe length of track which could be worked at any 
one place and the distance apart between those 
lengths under conversion. Їп consequence, an 
inferior service of trams was continued for a 
year, but only at the expense of a vastly increased 
interruption ih the general traffic through the 
public streets and long delay in the tramway 
schedules. These delays, of course, affected the 
tramway company, but the interruptions in 
the ordinary traffic upset everyone in the town. 
The public were not prepared for the total with- 
drawal of all trams until about three days before 
the expiration of the year for which the agree- 
ment had been made. This withdrawal was, how- 
ever, carried out, and the public are now dependent 
on conveyances such as old omnibuses which have 
been discarded for years, and on any other vehicles 
on four wheels into which they can be crowded 
without absolute danger. To anyone conversant 
with the town of Newcastle and the distances 
between its business centre and its suburbs, the 
inconvenience now experienced will be easily 
realised. We can only hope that the promise of 
‘a complete tramway system in October will be 
fulfilled. At present, we believe that the average 
weight of the citizens of Newcastle is considerably 
reduced owing to enforced walking exercise. 


CORRESPONDENCE. 


"Опе man's word is no man's word, 
Justice needs that both be heard.“ 


WHAT IS EDUCATION $ 


SIR,—I have read your article entitled Unsatisfactory 
Educational System " in your issue of the 19th April with 
much satisfaction, the more so as I have for some years 
now taken a great interest in the lives and difficulties of 
many of our former inventors, and am myself endeavour- 
ing ina small way to follow in their footsteps, having 
during the last two years devoted much attention to the 
phenomena of sunlight, electricity, and organic life in order 
to improve the Róntgen X-ray tube and the electric incan- 
descent lamp, the former with most excellent resulta up to 
the present, and the latter with a fair amount of success, 
with, I hope, more success in the near future, after a more 
exhaustive study of the phenomena of sunlight. You very 
wisely say: ' We may be altogether wrong, but appeal to 
history seems in our favour that scholastic training rather 
геа and trammels the inventive faculty, while it 


increases even when 16 does not create the power of 
perfecting what is obtained in a crude way,” and to that 
expression of your opinion I cordially agree, and with your 
permission I will endeavour to give you one or two instances 
in my own experience as to the so-called wonderful 
benefits to be derived from the scientific education of the 
present day. | 

A young inventor who has a great ambition is most 
anxious to devote his time and thought to the solution of 
one or more of the most pressing electrical problems of the 
day, and whilst reading his daily newspapers he has the 
idea impressed upon his mind that the. perfection of 
the electric incandescent lamp ia one of the greatest needs 
at the present time. He also notes from his newspapers, 
etc., that though there are several inventors devoting their 
thoughts to the problem—prominently among them being 
Tesla, Nernst, Auer, and Moore—success is with them only 
toa very limited extent, and tbat so far the Tesla light is 
the best and most powerful, but for practical everyday use 
its initial cost is too great for universal use. The young 
inventor, knowing tbat sunlight is thé best light in 
creation, would naturally think that if he pro- 
cured the most up-to-date text-book on the sun he 
would get some assistance or hints to enable him to 
work at his problem more successfully, so he purchases a 
copy of Sir Norman Lockyer's book on The Spectrum of 
the Sun,” and studies it in earnest. From it he notes that 
sunlight is said to be a combination of red, yellow, green, 
blue, and violet rays—a maximum of the last three 
mentioned with a minimum of the first two mentioned. 
Whilst still further pursuing his studies, he finds that the 
electric carbon arc light is said to be the nearest approach 
to that of sunlight. He goes out into the sunlight on a 
fine summer's day, and notes with satisfaction that vegeta- 
tion grows in great abundance quickly in the sunshine, and 
that all forms of organic life, from the two-winged insects 
up to the horses and the cows—and including, of course, the 
human being—especially the last mentioned, are all delight- 
fully happy and active in tbe sunshine, and that they are, 
asit were, all aglow with warmth and contentment, He 
also notes that the shadows prodaced by the sunlight are 
very slight and only just discernible, and that every nook 
and corner is lighted up more or less. He also knows 
that the photographic plate can be worked upon practically 
instantaneously in the sunlight, and be made to give most 
excellent photographs. The inventor also finds out that 
the various ailments and diseases of the body fly from the 
body when exposed to the sunlight for some time. 

The inventor, still pursuing his investigations, goes aut 
into the street on a dark winter's night and sees the 
electric arc lamps burning, and which light is said to be a 
very. close imitation of sunlight, and he therefore endeavours 
to compare it with sunlight. He firat notices that the 
light of the are lamp is dazzlingly blue, and that the light 
inatead of producing that satisfaction in the human body 
which one gets from sunlight, he finds the light cold, 
cheorless, tiring, and very distasteful to the eyes. Going 
further, he notices that the arc light does not cause 
vegetation to grow like sunlight does, but that if it 
does grow, it is only to a trifling extent. He also 
finds that the arc light is very destructive to the eyesight 
unless shielded by thick glass, but in vain can the inventor 
find any record that sunlight does produce such bad effects 
on the eyes. Drapers and others who deal in cotton goods 
freely admit that it is impossible to match colours by the 
arc light like they can by sunlight. The inventor also 
notes that, excepting in the case of lupus, the arc light 
cannot be used to advantage to cure bodily ailments as 
sunlight can. Moreover, he finds that snapshots cannot 
be worked in the are light. Wherever the similarity 
between sunlight and arc light comes in the inventor fails 
to find it, sunlight and carbon arc light appearing to be 
irreconcilable one with another, во that the more the 
inventor pursues his studies and investigations, the more 
contradictory they become ; but, nothing daunted, he goes 
forward ‘and notes that in the production of gaslight and 
oil-light the lights which have the greatest yellow-green 
zones in the flame give the most powerful illumination. In 
fact, he notices that all the improvements of late years in 
gaslight and oil-light have been devoted, unconsciously 
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as it were, to one object, to enlarging the yellow-green 
zone of the flame— that ів, of course, the luminous zone. 
An instance is that of the Welsbach mantle, the most 
formidable rival of the electric incandescent lamp. He sees 
that the flat luminous zone of the batwing is by the aid of 
the mantle made to assume a cylindrical form, and at the 
same time is diluted faintly with blue, producing a bluish- 
white light, which to the eye is а more faithful Imitation of 
moonlight than of sunlight, hence its candie-power is a 
doubtful factor, as candle light follows more after sunlight 
than moonlight. Again, the inventor notes in the 
case of many industrial oillighte, notably the Well’s 
industrial light," that by the use of compressed air the 
luminous zone of the flame is considerably lengthened, 
and therefore the lighting power of the flame increased. 
So also. the same principle occurs in the small 
oil - lamps, where by introducing circular discs in 
the flame, or making the wick assume a circular form, 
the light is much increased. From his studies of the 
production of artificial light so far, the inventor 
would naturally come to the conclusion that if the best 
artificial light has a maximum of yellow-green light or 
luminous rays, with a minimum of green, blue, and violet 
rays, then surely sunlight itself must be something similar. 
But according to the “Spectrum of the Sun” it is not so, 
and it is sald it can be proved by the aid of the prism. 
Bat, asks the inventor, what proof is there that the prism 
does faithfully analyse the sunlight, and only the sunlight 1 
In return he is shown the rays of the sunshine passing 
through the prism, and showing the various colours of the 
spectrum at the background. Granted, but the effect just 
produced is no answer to his question as above, so the 
inventor returns to the Spectrum of the Sun,” and notes 
that the natural colours of the atmosphere of the earth, 
and that of the compesition of the prism and their 
necessarily diluting or colouring the rays of the sun 
with thelr colours, are never taken in account by Sir 
Norman Lockyer and other teachers of the spectrum 
of the sun, who appear to accept the prism as an 
infallible analiser of the sunlight. And it is at this 
point in the study of the production of artificial light and 
the study of sunlight that the inventor is compelled, after 
much thought and persistent observation in daily life, to 
practically reject the present-day teaching of the spectrum 
of the sun as being for the most part incompatible with 
the true facts of sunlight ; and try how he will, he cannot 
make the so-called spectrum of the sun fit in with everyda 
facts in the phenomena of light and organic life. For his 
part the writer holds most emphatically to the idea that 
sunlight at ita source on the surface of the sun is wholly 
luminous rays entirely devoid of heat, but that by the 
time it passes through the atmosphere of this earth and 
reaches the surface of the earth it is diluted with from 
3 to 10 per cent. of green, blue, and violet rays; the 
colouring being greatest in the tropical reglon, where the 
living atmosphere is thickest and where the snow line is 
the highest, and at the polar regions, where living atmosphere 
is absent, the colouring is nothing or trifling. In proof of 
this we have the light of the glow-worms and fireflies, 
which is. wholly luminous rays, and is similar to sunlight, 
for the simple reason that organic life (which is an indi- 
vidual combination of a spiritual form and a physical form) 
depends upon sunlight for its growth and development, 
and for ita life upon this earth generally. In fact, it is 
only under luminous rays that vegetation can be made to 
grow, that chicks can be hatched, and that disease can be 
mastered, So much for the boasted scientific education of 
the present time, which I for one have found of very little 
use in the solution of the most pressing problem in the 
electrical industry. 

Again, in reference to the X-rays which were acci- 
dentally discovered by Prof. Róntgen a few years ago, 
according to the evidence of our eyes, we see that the 
X-ray tube when in use gives a pale-green light, yet 
those in authority over us still persist in endeavouring to 
drum it into our heads that they are ultra- violet rays. Why, 
one asks, in. the name of commonsense; yes, why this hope- 
less contradiction? Either they must be pale-green rays 
or else ultra-violet rays. I rather place belief in one's eyes 
that they are pale-green rays than in the imaginations of 
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other le that they are ultra-violet rays. Again, what 
are ulira- violet rA 1 As one who has had to do a little 
in the mixing of paints, I have always been under the 
impression that when deep violet is darkened it becomes 
approximately black. The words “ultra-violet” is, to 
my mind, meaningless when used in connection with 
X-rays. So much, again, for the educational authorities 
in their unreliable teaching. Instead of all this talk and 
literature about so-called ions and atoms of colliding 
with each other in the X-ray tube, it would be well if we 
had an answer from those above us to the question, Why 
is it that the pale-green rays of the X-ray tube 
implant an outline of the bone on the photographie plate 
and not that of the flesh also!” Yes, why? that is the 
question. A plain, simple answer to this question would 
be more welcome than tons of literature on the words 
“ultra-violet,” ions and atoms of gases, which to my mind 
is wholly irrelevant to the subject at issue. | 

In conclusion, in connection with the educational system 
of to-day, the chief fault against it is the enormous use 
made of mathematics and guesswork. These two combined 
form the foundation of at least 60 per cent. taught in the 
name of science to-day. To my mind the use of mathe- 
matics has been greatly exaggerated out of all proportion 
to their utility, and the student and the inventor has it 
forced into their heads that mathematics are the alpha and 
omega of a good scientific education ; and it is no wonder 
that many of the students of science are beginning to kick 
against their mathematical teachers. Mathematics may be 
all very well when used in their proper place and in 
moderation, but to have to purchase text-book after text- 
book, only to find the pages of them over-ran with 
mathematics, is very annoying, and means the waste of 
money to many a atudent who can ill afford it. If scientific 
education is to proceed at all, it must be less trammelled 
with mathematics, guesswork, and wild deductions, and 
contain more hard fact and truth. Try how one might, 
it is impossible to obtain a reliable and accurate text-book 
on organic life, electricity (theoretical side), light, sound, 
and heat. At the present day all the teachers appear to 
be at loggerheads with each other on many of most of the 
vital facta in each department of scienee. Wild guesswork 
and the free use of mathematics about sums up the con- 
tents of most text-books, with the result that 8 in 
inventive thought has, as you say, generally to rely upon 
the comparatively ignorant few whose minds are not 
narrowed and bigoted by the false science of the present 
day. I think it was Huxley who said that “Science is the 
classification of common-sense.” I would that it were so; 
but unfortunately it is not so.— Yours, eto, 

Gxo. Н. Sura. 
57. Daniel-atreet, Cardiff, April 25, 1901. | 


[NB - We admit that to a man with no knowledge 
of mathematics the most modern scientific books are 
unintelligible, but this is no excuse for our correspondent's 
want of knowledge respecting light. He should read 
Faraday's books оп “ Heat and Tight which will do much 
to remove his confusion. — Ер. E. E.] 


SMITH'S NEW X-RAY TUBES. 


Mr. Smith writes as follows of the two new X-ray 
tubes which he has invented, and claims to have several 
important advantages over the Röntgen X-ray tube invented 
by Pref. Röntgen some few years ago: 

No. 1 new X-ray tube renders the flesh invisible aud the 
bone visible on the photographic plate, and the No. 2 tube 
renders both the flesh and bone invisible on the photo- 
graphic plate, and thereby photographing only the foreign 
substance or material in the body. Each of the new tubes 
requires shorter exposures, and gives finer definitions than 
ubtaired with the present X-ray tubes. Moreover, both 
tho г ew tubos have tbe additional advantage that they are 
practically non-poisonous or non-injurious in short or long 
exposures. Persons who have submitted their bodies to 
the i: fluence of the X-ray tubes for long exposures know 
to their cost the injury set up by the rays, and conse- 
quently the last-mentioned advantages of the new X-ray 
tubes cannot fail to be of immense benefit to all who have 
to submit their bodies to the influence of the new rays. 
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Mr. Smith thinks that with the new X-ray tubes, X-ray 
photography will become of secondary importance, and 
that by the curative action set up the rays of the new tubes 
will become of first and vital importance, For instance, the 
No. 1 tube can be used beneficially in all ailments in the 
flesh portion of the body. Severe scalds and burns can, 
by being put occasionally under the influence of the No. 1 
tube, have the pain considerably modified and lessened 
and the skin grown on in a shorter time. Again, in case 
of severe operations and wounds, which is often a very 
critical period in the lives of many patients, the wounds 
can be made to unite and grow together within 48 hours 
by submitting them to the new rays every few hours. 


Again, hoid fever, cholera, and other ailments 
which «hiefly attack the intestines, can quickly be 
overcome by fhe occasional use of the new rays. In fact, 


almost any bodily ailment, such as paralysis, deafness, 
partial blindness, eto., which can be especially localised in 
the body, can be considerably benefited by occasional 
exposures to the No. 1 tube, even if not practically cured 
in every case. 

As regards the No. 2 tube, this will be found of especial 
benefit in connection with the anatomical or bony portion 
of the body. For instance, broken bones, which at present 
take many weeks and months to successfully heal and 
unite together, can now be more quickly united and bealed— 
in fact, in а matter of a few days. А broken arm, leg, 
collar-bone, etc, by being put alternately under the 
influence of the rays of the No. 1 tube and then under 
the No. 2 tube, oan be successfully united in three to seven 


da 

Mr. Smith anticipates that with his two new X-ray 
tubes the art of healing will have received a great advance, 
and that “рн of pain and soreness will be consider- 
ably curtailed. 


LOCALISATION OF FACTORIES. 


Smm,—I read with interest the letter of Mr. R V. Lynn 
relating to firms contemplating new works and the best 
part of the country most desirable to erect them. [t may 

of interest to state that the Dunstable Town Council, 
of which [ am privileged to be a member, have decided to 
collect information for the use of such firms, and a letter 
to the courteous town clerk, C. C. S Benning, E:q., would 
not fail to receive attention. Dunstable is only 33 miles 
from London, and in close proximity to three central lines 
of railway. Land at a low price can also be obtained close 
to and beside the railway. The town is situated on a dry, 
chalky soil; it is also exceptionally healthy, and house 
rent is cheap, and the town has good educational advan- 
tages. The environments and conditions are such that it 
would prove beneficial to both employer and employed.— 
Yours, etc., JAMES FIELD 

High- street North, Dunstable, May 7, 1901. 


THE MANCHESTER SECTION OF THE INSTITUTION 
OF ELECTRICAL ENGINEERS. 


The report of the committee on the first year’s working 
of the above section has just reached us, and we are very 

eased to note that the section has been worked so satis- 

torily. There have been seven ordinary general meet- 
ings at which papers have been read, several of which are 
of exceptionally high value to the profession at large, and 
they have evoked considerable discussion. The first of 
these was on Some Phenomena of Electric Sparks,” by 
Prof, Schuster, F.R S., while at the last ordinary meeting 
Mr. Sidney Н. Short delivered а most able paper on 
" Direct-Current Generators.” The committee report that 
the average attendance at these meetings was nearly 100. 
In order to keep a complete record of these meetings, in 


view of the fact that ali the papers will not be printed in | 


the Journal of the parent Institution, the committee are 
arranging to bind in duplicate copies of all the papers, 
which will be added to the library of the section. The 


committee express their regret that they have not yet been. 


able to make arrangements for a convenient place for the 


669 

library. According to the report, the total roll of the 
section now comprises T5 members, 79 associate members, 
136 associates, and 35 students, The committee were 
approached during the session by the Manehester Society 
of Junior Eloctrical Engineers with a view to its members 
joining the Institution of Electrical Engineers, and 
it is expected that this arrangement will very shortly 
be carried out. No accounts are issued, as all expenditure 
ls provided for by the office in London. The committee 
express their great appreciation of the kindness of the 
council of the Owens College, and Dr. Schuster, professor 
of physics, in allowing the meetings of the seetion to be 


held in the new physical laboratory of the college. In 


conclusion, the committee consider tbat they may con- 
gratulate the members upon a successful session, and also 
upon the promise of the future, as they feel that the 
existence of the section has been shown to be fully justified 
by the interest shown in the proceedings, and they ho 
that members will contribute, as far as possible, to the 
success of the coming session by the offer of papers, by 
attending the meetings, and taking part in the proceedings. 

At the annual general meeting of the section, Dek. 
Hopkinson being in the chair, a lester from the Home Office 
was read conveying the thanks of the King for the resolu- 
tions of condolence of the members of the conncil and local 
sections of the Institution on the occasion of the lamented 
death of her late Majesty Queen Victoria. The chairman 
then moved the adoption of the report above referred to, 
which was carried. Votes of thanks were accorded to the 
chairman and the hon. secretary, Mr. E W. Cowan, for their 
services during vhe past session; also to tbe council of the 
Owens College aud to Dr. Schuster for the uve of the phyaical 
laboratory for the meetings of the section. The following 
gentlemen were elected members of tbe committee for tbe 
ensuing year; chsirman—Mr, C. Н. Wordingham ; vice- 
chairman—Mr. H. A. Earle; hon. secretary —Mr. E. W. 
Cowan; committee— Messrs. S V. Clirebugb, C. M. 
Dorman, W P. J. F«ucus, A Н Gibbings, А. S. Giles, 
J. S. Highfield, А B. Holmes, H. Lindley, G. F. Metzger, 
А. B Mountain, R. O. Quin, C D. Talte. Dr; Lees 
having described the Owens College physical laboratory in 
detail, the members were conducted over the building and 
shown some very interesting experiments, one of the most 
attractive being the production uf I.quid air. 


l—————— QR 
ELECTRICAL ENGINEERS В.Е. (VOLUNTEERS). 


| Regimental Orders. | 
1. A roli of non-oommissioned officers for duty is 
headquarters. 


2. March-Out.—A march-out will take 


poated ab 


po on Saturday, 

May ll. Parade at headquarters 3 30 p.m. Drees: tunic, parade 

гонет, forage cap, leggings, rifle, bayonet, pouch in centre of 
ack. 

3. Recruit Drilis— Tuesday and Thursday, 6.30 p.m. and 
7.30 p.m, 

4. Instruetion in Engine-Driving.—Non-commissioned officers 
and men for trainings June 8 to 15 and June 15 to 22 will parade 
for instruction in oil-engines at headquartere on Tuesdays and 
Thuredays, at 6.30 p.m. Non-commissioned officers and men for 
trainings July 6 to 13 and 13 to 20 оп Mondays, at 6.30 p.m. 
Non-commiíissioned officers and men for trainings July 20 to 27 
and Aug. 8 to 17 on Wednesdays at 6.30 p.m. Non-commiesioned 
officers and men for training Aug. 17 to 24 on Fridays, at 6 30 p.m. 

5. Bugio Band —A bugle band is being formed; there are a 
few vacancies for lads from 15 to 17 years of age. 

6 Commission im Army.—The undermentioned officer is 
granted the temporary rank of lieutenant in the Army whilst 
serving with a volunteer section in South Africa: Seoond-Liqgt. 
T. Rich, the Electrica! Engineers R E. (Volunteers) dated 


Feb. 23, 1901. 


7. Enrelments.— The undermentioned haviog been enrolled are 
taken on the strength of the corps: Regimental Nos. 530 T. A. 
Barnes, 531 A. G. Chisnall. 532 T. H Dennis 533 F. E. Peel, 
534 C Н. Redgwell, 535 P. M. Robinson, 536 Н. B. Sbepheard, 
537 G. W. C. Clack, 538 E. C. Price, 539 R. Porter. 
(Signed) R. S. Ensxixre, Major, | 
: | O.C. B. E. R. N. (Vols.) 
C. T. Rvsz, Acting Sorgt. - Major. 


Lewestoft.—Àn enqu is anaomnosd for next Wedaeedey into 
tbe Council's appliestion for a loan ter aloatria lighbing extensions. 


Й 
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THE TELEGRAPH AND TELEPHONE SERVICES. 


According to the Times, a letter has been addressed by 
the Postmaster-General to the Associated Chambers of 
Commerce, stating that he has given his careful considera- 
tion to the memorial from that body on the subject of 
telegraphic and telephonic communication with the Conti- 
nent. Lord Londonderry states that the question of 
providing direct wires between this country and important 
commercial centres on the Continent continues to engage 
his attention. Direct wires from London to Magdeburg, 
Lyons, Zürich, Budapest, and Genoa have been recently 
established, in addition to the direct wires already existing 
` to Berlin, Hamburg, Bremen, Cologne, Frankfort, Paris, 
Bordeaux, Marseilles, Lille, Havre, Amsterdam, Rotterdam, 
Brussels, Antwerp, Vienna, and Rome, and the Post- 
master-General is in negotiation with the Italian 
telegraph administration respecting a direct wire to 
Milan. The new telegraph cable to the Netherlands is 
now in full operation; the cable to Germany will 
probably be laid by the end of May, and the Postmaster- 
General is in communication with the Belgian telegraph 
administration on the question of an additional cable to 
Belgium. The amount of telegraphic traffic to Munich 
is not sufficient to justify the establishment of a direct 
wire to that town. The Postmaster-General pointe out 
that the provision of direct wires between Havre and the 
cotton manufacturing towns in the north and east of 
France would be of little benefit to traffic from this 
country for the district of France in question. The 
Postmaster-General hopes that it will be possible before 
long to bring the provincial towns of England and France 
into telephonic communication. The question of a 
decentralisation of the central telegraph office in London 
has been receiving his careful attention, and, although no 


definite decision has yet been arrived at in the matter, 


everything possible will be done to accelerate the foreign 
telegraph traffic passing through London. The question 
of the provision of direct wires from provincial centres 
in England to the Continent has also been carefully con- 
sidered, but the Postmaster-General regrets that he does 
not see his way at present to arrange fer the establish. 
ment of any additional wires of this description, with 
the possible exception of one between Liverpool and 
Paris, respecting which he is in communication with the 
French telegraph authorities. 

The Postmaster-General, in reply to a communication 
addressed to him upon a resolution on the subject of under- 
ground telegraphs passed at the Paris meeting of the 
Associated Chambers of Commerce of the United 
Kingdom, has written to say that the question of the 
inconvenience caused by any dislocation of the telegraphic 
service has engaged the serious attention of the Govern- 
ment for many years. It was very unusual for depart- 
mental notices of delay to be in force for more than 
one or two days through storms, and it seldom happened 
that any town was completely cut off from telegraphic 
communication. In the North of England towns, for 
example, during the past six years the average number 
per year of notices of delay had been only six, and the 
average duration of the notice 1 hour 23 minutes. 
‘Last year seemed to have been singularly unfortunate. 
Much had already been done to provide against 
interruptions. The principal lines had been renewed 
with much stouter timber. A large number of reserve 
wires has been provided, and these had, as far 
as practicable, been taken by alternative routes. 
Respecting the provision of underground lines, the great 
costliness of guttapercha-covered wire and its electrical 
defects had until recently stood in the way of ita being 
used except in limited extent. The introdaction of the 
ране ааа cable, both cheaper and better from an 
electrical point of view, had, however, enabled the Depart- 
ment to construct the important experimental underground 
line between London and Birmingham. The line had 
already. proved of great advantage during last year’s 
storms. It was subject to some drawbacks, but he felt 
justified in extending it farther northward, and sanction 
for the necessary expenditure would be sought. He hoped 
‘also to lay an underground section from n north- 


wards, and was not without hope that further extensions 
might be made. 


THE ILFORD. FIGHT. 


One can usually judge of the success of an enterprise by 
the steps which are taken to oppose it by other under- 
takings with which it competes. Judged on these lines 
the municipal electric undertaking at Ilford is already an 
assured success, although the station has not even been for- 
mally opened. The number of lamps applied for by private 
consumers is high, and the Council have wisely adopted 
electric light for their street lamps in all those places 
where a private supply is being given. The Ilford Gas 
Company, so ably managed by Mr. J. H. Brown, has 
succeeded up to the present in maintaining a price of 5s. 10d. 
per 1,000 cubic feet for gas. Judging from the pamphlet 
which it has issued, the company is exceedingly fearful of 
competition with electricity supplied at 5d per unit. It 
has accordingly conducted experimente on original lines 
to prove how absurd it is for anyone to take electric light, 
and that the Council are absolutely throwing away large 
sums per annum by introducing incandescent electric 
lampe for street-lighting. The methods of making a 
eomparison are so common that we need do no more 
than refer to the line of argument in the pamphlet. 
In the firat place, the writer assumes that four watts per 
candle is a fair average for the best electric incandescent 
lamps. He then compares this average consumption with 
the maximum figures that can be obtained from incan- 
descent gas light. The result is, of course, obviously that 
electricity is a most costly illuminant, and that gas is the 
light of the future. Now, if an electrical engineer had any 
need to do what the gas manager has done in the way of 
apecial pleading, he would point out that the average candle- 
poweractually obtained from a Welsbach incandescent burner 
was more nearly 16 c.p. than 48, and that the cost of 
renewing mantles could not be neglected, as has been done 
in the Ilford's gas manager's figures. The more reasonable 
course, however, ie to remark that if gas has such enormous 
economical advantages, how can the gas engineer explain 
the fact that the demand for electric light is still on the 
increase, even іп those places where gas can be obtained at 
half the rates charged in Ilford, and where the electric light 
consumers know from experience how much they have to pay 
for the illaminant which they prefer? In the same way, 
while Mr. Brown quotes several extracts from newspapers 
to show the excessive cost of electric light and the 
unreliability of the same (we note that the dates of these 
extracts are omitted), we could, if it would serve any 
useful purpose, quote 10 times as many extracts showing just 
the opposite conclusion. We do not, however, know of a 
case in which an electrical undertaker has felt called 
upon to go the length that the Ilford Gas Company 
have done. Thus, finding the street-lighting taken out 
of their hands, they have started to light the streets free 
of cost, and have put two incandescent gas burners in each 
lantern, replacing one ordinary batswing barner. Sarely the 
Urban District Council must be pleased with such a public- 
apirited policy, and will not grudge a vote of thanks if the 
gas lighting is maintained gratis for a year. There is one 
more point before we finish, and that is a statement 
that “the company are also prepared to supply and erect 
electricity generating plants complete (gas-engine and 
dynamo) for persons requiring more than 20 lights to 
produce electricity for under 2d. per unit. Where elec- 
tricity is necessary this system of private installations, 
which is now very extensively adopted throughout the 
country, will be found cheaper than obtaining current from 
the Council. Managers of shops and public-houses intend- 
ing to inatal electric light would do well to consider this 
system, as in large installations a saving of over 50 per cent. 
сап very often be made." 

We can imagine the pleasure of a householder going into 
his cellar in the middle of the night to start a gas-engine 
before he can get light enough to look for a supposed 
burglar. Even his pleasure wonld, however, be a small 
matter compared with that arising out of the contempla- 
tion of the actual cost of keeping his plant going, as com. 
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pared with what his light would have cost if he had only 
m a direct supply of electricity from the municipal 
works. | 


NIBLETT'S IMPROVED TRACTION ACCUMULATORS. 


Mr. J. T. Niblett, who for many years has been working 
on accumulator design, has sent us the following particulars 
of a new type of cell he has recently been working on. 
His aim has naturally been to get a cell of light weight and 
small bulk, which shall be durable and capable of standing 
high discharge rates. The cell in question deviates some- 
what from the ordinary lines, and, as the result of some 
months' testing, the following particulars are given by the 
inventor: ' The metallic conductor used is of small dimen- 
sions and light weight. It forms the backbone of a frame 
wherein the active material is contained, and is so arranged 
that all those parts immersed in the electrolyte, and not 
‘covered by the active material, are insulated. By this 
arrangement all the lead salts are brought under direet 
eleetrolytic action, and therefore uniformity of formation 
is ensured both in the initial processes and also in 
the charging and discharging operations, and greater 
efficiency is obtained. As indicated above, the material 
employed in both the positive and negative plates 
is not the usual lead oxides, but is a compound of 
lead salts produced electrolytically, and is of a con- 
ductive nature. When set and properly seasoned, the 
material is of a stone-like nature, while the necessary 
5 is obtained. Cells made by the new process can 

e formed very rapidly, and the amount of energy eon- 
sumed in the formation is only about one-half of that 
required by the ordinary grid or pasted type of cell As 
previously stated, the active material is of an exceedingly 
hard charaoter, and as the expansion on the positive and 
contraction on the negative plates during formation is 
greatly reduced, the elements do not tend to bend, buckle, 
or ‘shed’ their active material, either during the forma. 
tion or in the subsequent charging and discharging. It 
has also been found that the charging operation can be 
performed with a lower E. M. F. than that usually required; 
thus from 22 to 2:5 volts per cell is found to be enough 
to effectually recharge. In large batteries this gain in 
energy will be much appreciated. Plates of any size, 
shape, or thickness, within reasonable limita, can be 
produced by adopting the new plan of construc- 
tion. So far, plates varying from Olin. to 0:75in. 
thick have been tested, and give uniform and equally good 
results. The following are the particulars of a cell con- 
structed for motorcar work: Number of positive plates, 
four; number of negative plates, five; gross weight of 
conductors in plates, dlb. 100z.; gross weight of positive 
active mate Slb.; gross weight of negative active 
material, 61. 7oz. ; gross weight of complete cell, including 
containing vessel and electrolyte, 24lb. 90z.; normal 
discharge rates, 16 amperes; current density of positive 
surface at normal discharge, one ampere for seven square 
inches; capacity, 160 ampere-hours; capacity per ponnd 
of complete cell, 6:55 ampere-hours. 

"'The above results were obtained with a fall of 
potential down to 1°75 volts per cell, but under ordinary 
conditions the K.M.F. may be safely run down to 1:7 volts 
without injury to the elements or loss of efficiency. At 
half rates of discharge, the capacity per pound of cell was 
found to be 7:5 ampere-hours. It should be mentioned 
that the above cell was constructed for normal rates of 
charge and discharge, the current density being as stated, 
. one ampere for seven square inches of exposed surface. In 

cells made with thinner plates, the current density on both 
charge and discharge may be very much increased; thus, 


in the case of the thinnest elements yet tried, rates of dis- 


charge of ome ampere per square inch of positive surface 
have been obtained, the E.M.F. remaining practically 
constant. By working at this current density, cella can be 
eonstructed which can be fully discharged or charged in 
less than one hour without great loss of capacity or 
efficiency.” | 

The above figures are good, but it :will be more 
- interesting to seo after a lengthy trial what is tho Ше of 


1900, amounts to £16,532. 


611 


the plates. The general lines of the design seem to us to 
be such as should lead to success 


FORTHCOMING EVENTS. 


Fripay, May 10. 


Royal Institution,—Abt 9 p.m., Prof. J. C. Bose on The 
Reeponse of Inorganic Matter to Mechanical and Electrical 
Stimulus.” 

Physical Society of London.—4ÀAt 5 p.m., ordinary meeting. 
Papere : '' Applications of Elastic Solids to Metrology,” by 
Dr. C. Chiee, F. R. S.; and The Thermal Properties of 
Isopentane compared with those of Normal Pentane, b 
Prof. 8 Young. F. R. S., and Mr. J. Rose-Ianes. Counc 
meeting at 4 30 p. m. . 

Seciety of Arts. -At 8 pm.. Howard Lecture on Polyphase 
Electric Working " by Mr. A. C. Eborall (Lecture III.). 

Monpay, May 13. 

Society of Arts.—At 8 p.m., Dr. T. Kirke Rose on ‘‘ Alloye” 
(Lecture IV.). 

` TokspAx, May 14. 

Institution of Electrical Engineers (Studente’ Section) — 
At 7.30 p.m., ordinary meeting. Paper to beread: ''Rotatory 
Converter Probleme, by Mr. F. Vigor. | 

WEDNESDAY. May 15. 

Soojety of Arts.—Ab 8 p.m., Mr. G. Marconi on ''Syntonic 
Wireless Telegraphy.“ 

. THURSDAY, May 16. 

Conference.— Conference of delegates from the Metropolitan 
Borough Councils to confer with the Highways Committee of 
the London County Council upon the questions arising 
ooneequent upon the establichment of generating stations for 
the supply of electrical energy in bulk within the county of 
London. 

Fripay, May 17. 

Sooiety of Arts.—Ao 8 pm., Howard lecture on ‘‘ Polyphase 
Electric Working,“ by Mr. A C. Eborall. 

North-East Coast Institutien of Engineers and Shipbuilders.— 
Closing meeting at Newcastle on-Tyne. 

SATURDAY, May 18. 

Iostitution ef Electrical Engineers.—Ab 10 a.m., students 

vieit to the works of Messrs. Eiliott Broe., Lewisham. 


The following new companies have been registered since our last 
issue : 

Electrical Supplies, Rubber. and Ebonite Company, Limitod 
‘Sheffield).— Capital, £1,000 Object: to carry on the business of 
manufacturers of and dealers in electrical machinery, cables, 
and all accessories required for electric lighting. traction, and 
power. etc. | 

G. Fawley and Son, Limited.—Capital, £8,000 Object: to 
acquire certain lands and premises ab Bell Hall Mount, Halifax, 
with the business carried on there and at King Cross, Halifax. as 
G Fawley and Son, and to carry on the busines of plumbers, 
plumbere’ merchants, ventilating, heating, sanitary, and electrical 
engineers, etc. | 


REDDITCH ELECTRICITY ACCOUNTS. 


From the accounts of the Redditch Urban District 
Council electricity works, just recoived, it appears that the 


total capital expenditure on capital account to Dec. 31, 
Abstracts of the revenue 


account and general balance-abeet are given herewith. . 
REVENUE ACCOUNT. 


Dr. Generation of Eleotricity. £ в.а. 
Coal, coke, and carting, and town gas Я 905 14 11 
Oil, waste, water, and engine-room stores " 250 211 
Wages ab generating station 5 = 448 17 7 
Repairs and maintenance of buildings, plant, eto. ... 105 14 10 

Distribution of Electricity. 
Wageess FFF 2 22 5 8 
Repairs and maintenance, өбс., of mains s 716 9 
Repairs, өбс., of transformers, eto. . 33 15 3 
Repairs, etc., of apparatus ab distributing station 410 3 

Public Lamps. 
Attending and repair " 20 5 8 
Renewals of lampe eere ere . 3 59 111 
Rates and taxes .. .... . - 45 18, 9 
Management Expenses. 
Salaries —engineers' deparbment............. „куен Я 195 0 0 
Stationery and printing .—...—.... . x 11 19 5 
General establishment bei an Reds — r is { 


Law charges — fee "өрү, өз үрө үр o pa o ws pee o e e Pt соо фр FI I. EPIRI. 


% ĩ ͤ d E E ЫЕ 13 15 0 
National Electric Wiring Company, Limited ........ 45 13 6 
Allen and Richards ................ q . EE 253 
LL METTRE IT ETT 26 10 0 
Wiring materials and labour .............. n sed ы 203 8 5 
42.446 18 8 
Cr. £ ead 
Sale of current at 544., 5d., 3d., and 2d. per unit.. 1 134 14 1 
Publio lighting. . 2 . 629 9 2 
Meter rents ......... ——— ÀÁ——— — ERN es 45 18 8 
Sale of шөбегв................................................. 27 0 0 
Redditch Urban District Council and sundry wiring 
Sogn. Tap P MAY. soso S 237 11 1 
Free wiring rente payable to the National Electri 
Wiriog Company, Limited, and Allen and 
Richards ........ sve ER NOME Куму cares v 47 18 9 
Repairs ....................... CC РА 5 5 4 
Amount carried to net revenue account ........ .... ы 319 1 7 
£2,406 18 8 
г. GENERAL BALANCE SHEET. £ ad 
Capital account - amount received........ .... 2 2. 18,911 0 0 
Sundry cred i tore eere t 945 5 9 
Balance due to treasurer (revenue account) . 1667 8 2 
Petty. cash account (cspital)..... F iie 1258 
Old materiale sold .............................. 8 6 8 3 
£21,431 4 10 
Or. Q1 20 К 
Capital account—amount expended for works, less £ ва. 
preliminary expeuses ........ .............................. 16220 3 2 
Stores on baud at Deo. 31, 1899 ........................... 96 15 4 
Sundry debtors, lees bad debts ......................... 603 13 10 
Publio lamp... .. aside ЖЫЗ 158 18 10 
Cash with treasurer (capital) ........... ..... ............ 3417 16 5 
Cash in hand (revenue) ....... JJ — на КАЗ 216 3 
Net revenue account—balarce being deficiency...... 931 1 0 
£91,431 4 10 


CATALOGUES RECEIVED. 


Messrs. Mather and Platt, Limited, are issuing an engine 
catalogue, from which we gather that they are now making a 
series of standard engines for dynamo driving. The type 
adopted is the vertical compound marine, and the speeds 
for which the standard enginea sare designed are not 
abnormally high. For instance, the 400-kw. engine runs 
at 120 revolutions, We think this is a move in the 
right direction, as without doubt high speeds with large 
engines are being overdone in certain directions at the 
present time. Besides these larger engines the list gives infor- 
mation concerning а number of similar independent engines 
which can be used for various purposes. We also learn for the 
first time from this list that the firm are now making steam- 
driven feed pumps, although on another page we see that they 
are fully alive to the advantages of driving all auxiliary plant— 
such as feed, air, and circulating pumps—by means of electric 
motors. 

From the Improved Electric Glow Lamp Company we have 
received their list of direct and alternating current desk, ceiling, 
and ventilating fans. These are stocked in a great variety ef 
designs and appear to combine mechanical simplicity and 
strength with efficiency and finish. While type A direct- 
current fan, which is designed to operate at a very low current 
consumption, is suitable for desks, etc., type E is recom- 
mended where hard usage and little attention are inevitable, 
on account of its strong mechanical construction. The other 
types of bracket and ceiling fans illustrated also seem to embody 

the qualities which go to make up a serviceable and highly 
efficient article. 

The British Thomson-Houston Company have. just issued 
théir pamphlet No. 94, dealing with alternate-current trans- 
formers. e are pleased to see in this list really good illus- 
trations showing the construction of the transformers. These 
details show most careful design, and when one remembers 
the great faults which have existed in transformers in 

t years through faults in small details, these designs will 
be ай the more appreciated. In the large sizes we note 
that the transformers are surrounded by oil, and also that the 
eil is cooled by means of water circulating in a ooil of pipes 
over the top of the transformer. The cooled oil then sinks to 
the bottom. The arrangement is such as to keep up a good 
circulation of oll. From the illustration we gather that the 
pipe used to convey the water is made without a joint inside 
the transformer, so as to avoid all possibility of water leaking 
through into the oil. 

The British Westinghouse Electric Compan 
eiroular No. 1,046, illustrating the alterna 
motors as manufactured by them. 
these are only made for 50 and 100 volt circuits, but we presume 


send us their 
-current fan 


We notice that at present 
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that the company will soon have fan motors on the market for 
the 220-volt circuits. By means of a three-contact switch 
located in the base, the motor may be run at full speed or a 
moderate speed, the latter meeting the requirements of an 
ordinary desk fan. From the illustrations and description given 


in this circular the motors appear to us to be highly finished 
machines. | 


APPOINTMENTS VACANT. 


Wireman, for telephones, bells, lighting, and plant, etc. Full 
perticulars in our advertisement columnas. 

Eagine Driver, Borough of Luton Electricity Works, 308. per 
week, May 18. Apply to Town Clerk, Town Hall, Luton. 

Wireman Jeinter, Borough of Luton Electricity Works, 398. 
per week, May 18. Apply to Town Clerk, Town Hall, Luton. 

T.amways Foreman, Burnley Corporation, May 13. Applica- 
tions, etating wages required, etc., must be sent to Mr. С. Н 
Picklee, A. M.I.C. E., borough surveyor, Town Hall, Burnley. 

Assistant Electrical Engineers, Bedford Corporation Elec. 
tricity Works £108 per annum, May 17; Battersea Borough 
Council Electric Supply Department, £175 per annum, May 17. 


Full particulars in our advertisement columns. 


LEGAL INTELLIGENCE. 


LO AL AUTHORITIES AND THE NATIONAL TELEPHONE 
COMPANY. 
The National Telephone Company, Limited, v. the Mayor, 
ete.. of Tunbridge Wells ; Same v. the Mayor, ete., of 
Huddersfield. 


Laab week. in the Court of Appeal, these two cases came before 


the Master of the Rolls and Lords Justices Vaughan Williams and 


Romer, on the appeals of the National Telephone Company from 
the jadgmente of the Divisional Court. The actions arose in this 
way: The National Telephone Company, as the licensees af the 
Postmaster-General, wished to disturb the streets in Tunbridge 
Wells and in Huddersfield for 0 рагрове of putting down tele. 
phone wires. By agreemente made by the Postmaster-General 
and the reepective corporations the consent of the corporations 
to part of thie work had been obtained, and the work so agreed 
to be permitted was scheduled in the agreements: The com 

pany desired in each case to extend ite system, and applied to 
the corporations for leave to do so. But this had been refused. 
The company alleged that ite statutory powers gave iù a 
rigbt in such а dase to appeal to the county court. The corpo- 
rations denied the company's alleged rights and raieed before 
the county court judge the question of jarisdiction. The judge 


of the Tunbridge Wells County Court considered that he had 
jurisdiction, though he did not exercise it, and therefore stated a 
case to have tbe question argued and decided. The history of the 


matter showed опао in 1878 the law, so far as it related to the 
Poetmaster-General, was altered aod modified thus: The Post. 


master General was empowered to exercise the powers given to the 
old companies, notwichstandin 


the refusal of the loca! authorities 
to consent to а disturbance of the roads, if on appeal to the county 


court jadge or some other proper tribunal he could geb a judgment 


to the effect that the necessary consent ought to be given. In 1892 
power was given to the Postmaster-General toauthorise any company 
to exercise the powers given to him by law, but that was subject to 


a provision, for the first time introduced into the statute, that, 


notwithstanding anything in the Aot of 1878, the licenase should not 
uxerciee any power to break up the roadways except with the con- 
send of the rating authority, and that proviso was nob made subject 
do any right of appeal at all, Therefore, though wider powers had 
by thie statate been given to the Postmaster-General, the licensees 
could exercise such powers as were conferred on them only if the 
local authority was willing to give consent, and in case of a refusal 
there was no appeal. The special case came before the Divisional 
Court, who, having expressed the opinion that the law was as 
atated above held that the county court judge had no jurisdiction 
to hear an appeal by the company against the refusal of a cor- 
poration to grand leave to disturb a roadway for the purpose of 
laying down wires, and made absolate a rule obtained by the Cor- 
poration that a wrin of prohibition should go to prohibit the 
county court jadge of Kent from iag with a plaint in the 
county couro whereby the Telephone Company was the plaia»iff 
and the Corporation the defendant. The company now appealed. 

Mr. Cripps, К.С, Mr. Roskill, and Mr. Cassell were coaaeel in 
each case for the company; Mr. Joseph Walton, K.C., Mr. 
Macmorran, K.C., and Mr. Boxall for the Mayor of Tunbridge 
Wells. and Mr. Macmorran К C, and Mr Alexander Glen 
appeared for the Mayor of Huddersfield. 

Mr. Cripps said the question as to whether a stipendiary 
mayi«trate or a county court judge had, since the Telegraph Act 
of 1892, any jurisdiction to determine an appeal from a refusal of 
the highway authority to allow а telegraph company to open up 
streets for the purpose of laying wires or tubes, was one of 
particular importance. 

The Master of the Rolis: I thought perhape hhis case had 
something to do with electric cars. 

Mr. Cripps: No, my Lord. 

The Master ef the Rolle: I was down аб Kew Bridge the ober 
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day, and I never saw such a moss as things were in there from 
the electric cars, and if this had been an objection by а public 
body to the roads in ite district being broken up for that purpose 
I should not have wondered ab it being brought. | 
On the conclusion of counsel’s argument, Mr. Roskill said the 
case of the National Telephone Company 9. the Huddersfield Cor- 
poration differed from the one the Court was now considering 
mainly in that the agreement did nob contain an arbitration clause. 
Without calling upon couneel for the respondents, 
The Master of the Rolls gave акш Шеше both 
appeals. In his opinion, the view of the effect of the recent legisla- 
on taken by the Divisional Court was correct, but the appell 


selves. "The work for which consent was given by the local autho- 


rity was limited and specified to that set out in the schedules 
The work now proposed 
to be done was outside of this, and therefore the company must 
first obtain the consent of the local authority, which consent ib 


attached to the agreements themselves. 


had in each case failed to get. Both appeals therefore failed, and 
must be dismissed. Judgment accordingly. 


LEYTON ELECTRIC LIGHT WORKS. 


The case of Hawkes v. the Leyton Urban District Council came 
before Lords Justices Collins and Stirling in the Court of Appeal on 
Wednesday, on the appeal of the defendant Council from the 
uckley, by which he directed a writ of 
sequestration to issue against оће defendante on the ground that 
they had disobeyed an injunction granted against them in regard 


order of Mr. Juctice 


to their electric lighting undertaking. 


Mr. H. Terrell, K.C., and Mr. Dibdin. K.C., appeared for the 
appellants; Mr. Astbury, K.C., and Mr. & Beckett Terrell were 


for the respondent. 

The plaintiff claimed an injunction to restrain the defendant 
Council from carrying on their works in connection with electric 
- lighting in such a way as to cause a nuisance to the plaintiff by 
noise and vibration. 
granted an injunction, but suspended it over April 9, 1900 on an 


undertaking given by the defendants, and on that day a iud 
he 


defendanta appealed, but the Court of Appeal affirmed Mr. Justice 
Buckley's judgment, with а variation—viz., by confining the 


suspension was granted, a further undertaking being given. 


injunction to noise and vibration arising from the use of gas. 
engines. The plaintiff alleged that the defendante had broken 
their undertakings and also disobeyed the injunction, and he 
applied for a writ of sequestration against the defendants for 
their contempt of court. The judge held that the defendants had 
deliberately апа wilfully disobeyed the injunction, and directed a 
writ of sequsstration to issue againsb them. Hence this appeal of 
the defendante. 

Lord Justioe Collins, in the course of his judgment affirming 
the order, said there was abundant evidence to justify the learned 
judge in holding thab there had been a nuisance, and therefore a 
breach of the injunction. "There was indeed, an admission by the 
defendante’ own engineer that he had deliberately chosen to disobey 
the injunction ; and the defendants were responsible for his acte. 
The defendants then came to the Court asserting that what they 
had been doing was within their rights, and making no apology to 
the Court. That was not the attitude which should be taken up by 
defendante, who were under а peremptory mandate of the Court, 
and had deliberately violated it. Under auch circumstances it was 
. the right of the plantiff to have the only remedy which was 

available 
was made for some indulgence ; and it was said that the defen 
were a public body, and that a writ of sequestration, being issued 
as a punishment for a contempt of court, should not be employed 
unless there was something in the nature of contumacy. His 
Lordship did not dissent from that He agreed there musb be 
& deliberate violation of a known obligation. It was sufficient 
to show that the party charged had with a full knowledge of 
the facte elected not to obey the order of the Court. They were 
conducting their business with a desire to extend the supply of 
electricity to as many people as possible; and they took the risk 
of the Court’s not visiting them with the consequences of their 
disobeying ite order. In his Lordship’s opinion the writ of 
seqcestration ought to go. It had been suggested that the Court 
should modify the order 80 as to cause less inconvenience to the 
defendants. Mr. Justice Buckley gave them an opportunity of 
obtaining some modification, but the defendanta had not taken 
any sbeps to meet his suggestions. The case was clearly one in 
which the plaintiff's only remedy was by sequestration, and no 
mitigation of the order should be made now. If any mitigation 
could be made, it should be dealt with by Mr. Justice Buckley. 
The writ would issue; but it might remain in the office for a week 
to give the defendants an opportunity of making a proper applica- 
tion to the learned judge. 

Lord Justice Stirling concurred, and the appeal was dismissed 


THE SMOKE NUISANCE. 


In the Divisional Court, before the Lord Chief Justice and Mr. 
Justice Lawrance, the case of the South London Electric Supply 
Corporation v. Perrin was disposed of. It was the appeal of the 
plaintiff corporation against a conviction by a metropolitan police 
magistrate under the Public Health (London) Act, 1891, for send- 

out black smoke in such quantities, ib was alleged, as to be a 
nuisance, ТҺе шашса imposed the maximum penalty of £10 
and £100 coste. It appeared that the chimney from which the 


anbs 
could поб succeed in face of the wording of the agreemente them- 


In February, 1900, Mr. Justice Buckley 


ainst the defendants—viz., a sequestration, An appeal. 
ante 


emoke issued was 180%. high, and the evidence given was to the 
effecb that black smoke was seen to issue from the chimney at 


certain times, but no single witness afated that the snicke Was a 
nuisance to him. The contention of the appellants was thab the 
mere issuing of smoke from the chimney was nob sufficient. Ib 
must be in such quantities as to create a nuisance, and phat there 
must be evidence to show there had been ‘annoyance caused, or 
some evidence of what would constitute a nuisance at common law. 

Mr. Cripps, K.C., and Mr. Scott- Fox, K.C., ap for the 
appellants; and Mr. Horace Avory, K.C., and Mr. Watson for 
the respondent. p | 

Without calling upon counsel for the respondente, the Lord 
Chief Justice said he must nod be thought to say that the magis- 
trates must convict simply because black smoke had come out of 
а chimney. On the other hand, he was of opinion that it was not 
necessary to show that a particular individual or property Пас 
been subjected to a nuisance by reason of black smoke. bis 
opinion 10 was impossible to argue there ought not to have been a 
conviction, and tbe appeal failed. 

Mr. Justice Lawrance concurred, and the appeal was 
dismissed with costs. QD 


BRITISH MOTOR TRACTION COMPANY'S PATENTS. 


On Wednesday, in the Chancery Division of the High Court, 
the case of the British Motor Traction Company, Limited, v. 
Sherrin was heard. The plaintiffs brought the action to restrain 
au alleged threefold infringement of their patents by the defen. 
dant. The infringement was admitted, and the only issue for 
trial was as to validity. The following were the patente in ques- 
tion: (a) No. 16,072, of 1893, granted to Wilhelm Maybach for an 


‘invention of improvements in the method of producing the 


explosive mixture in hydro-carbon engines;” (b) No. 19,734, of 
1895 granted to Count Albert De Dion and Charles Bonton 
for an invention of improved means or apparatus for electrically 
igniting and governing petroleum. and other like motors; and 
(e) No. 13 671 of 1899, granted to the British Motor Company and 
Charles Jarrott for an invention of improvements in or relating 
to motor vehicles.” The plaintiffs complained that the defendant 
had imported and gold in this country motorcars constructed in 
infringement of the above letters patent. The defendant alleged 
wand of novelty, no good subject matter, anticipation, eto, of the 
patente. 

Mr. Moulton, K.C., and Mr. А. J. Walter were for the plaintiffs ; 
and Mr. Pitt Lewis, K.C., and Mr. R. M. Stephenson for the 
defendant. 

In the event His Lordsh!p granted an injunction in respecb of 
all three patente, and also a certificate of validity in reapect of 
them. Judgment accordingly. | 


BRITISH ELECTROZONE CORPORATION. 


On the petition of Messrs. Ede and Allom for the gar antes | 
winding-up of the British Electrozone Corporation, Limited, 
coming before Mr. Juetice Wright in the Winding-up Court on 
Wednesday, counsel for the petitioners stated that an arrange- 
ment had been made with che petitioning creditors, and he there- 
ford asked leave to withdraw the petition. 

His Lordship sgreed. 


COMPANIES’ MEETINGS AND REPORTS. 


WEST COAST OF AMERICA TELEGRAPH, 


The general meeting of the shareholders was held this week 
at Winchester House. 

Mr. J. Denison-Pender, who presided, stated that the advance 
in the expenses, as well as to a certain extent in the reoeipte, 
was owing to the exchange, which іа 1900 varied from 15d. to 
17d., and in 1899 from 12jd. to 16d. The Company had bad six 
repairs to make in 1900. Last year there was a considerable increase, 
as the shareholders were aware, in the price of coal, and the 
repairs, which were more numerous than usual, cosb more than 
they would have done in an ordinary year owing to the greater 
expense of working the ship. He thought, however, that on the 
whole the increase in the receipte, as com with 1899, and 
especially with 1898, was satisfactory. ith reference to the 
current year, there had been so far no interruption to the lines, 
and the traffic was maintained. Last year’s accounte showed 
that cable was sent oub to the value of £4,000,.and therefore if 
any break occurred there was now an efficient stock of cable 
ready for any emergency. He moved the adoption of the report 
and accounts. 

Sir A. J. L. Cappel seconded the motion, which was carried 
unanimously. | 


WESTERN AND BRAZILIAN TELEGRAPH. 


The ordinary meeting of the shareholders was held on Wednesday 
ab Winchester House. ; 

Mr. W. 8. Andrews presided, and, in moving the adoption of 
the report, congratulated the shareholders on the satisfactory 
financial position of the Company. After referring to the 
amelioration and advancement in the affairs of the United States 
of Brazil, he stated that the new cables last year enabled them 
to greatly improve the service, affording them the means of coping 
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traffic. Io continuance of the policy of extending their operations 
and of providing more feeders to their system as far as was 
prudent, the Board had lately secured a financial interest in а 
telegrapbic and telephonic line which was in course of construc- 
tion between Buenos Ayres and Rosario. As to wirelees tele- 
graphy, he did not think there would be any difficulty with the 
Company’s circuits. Wireless telegraphy was a most interestin 
invention, and. witbin certain limite, was calculated to do go 
ser vice; but the Board did поб fear that it would extend beyond 
those limite. They were rather inclined to look upon it as an 
ultimate feeder to the telegraphic system. 

Mr. F, Yeule having seconded the motion, it was carried. 


CALCUTTA ELECTRIC SUPPLY. 


The annual general meeting of the ерю» таз held on 
Wedneeday at the Cannon-street Hotel, E.C. 

Colonel A. J. Filgate, R.E., the chairman, in moving the 
adoption of the report, referred to the license for the Alipore 
district, which was officially gazetted on Sept. 13, and a further 
license for additional areas in the vicinity of Sealdah and the 
Calcutta Docks had been gazetted on April 3. Part of tbe new 
additions to the scope of tbeir operations could be worked from 
their existing station, and every endeavour would be made to push 
on with the Alipore station and have the current available in the 
whole of the added area by the hot weather of 1902. In their 
generating station in Emambagh-lane they bad now two 60-h.p. 
steam dynamoe, two 180 h. p. and two 360-h. p., and they had a third 
360 h.p. dynamo which would shortly be shipped. "They were now 
maturing plans for increasing the accommodation at this station, 
and had under order two 1 100-h.p. Crompton-Belliss sete, which 
would be erected therein. This would increase their power at this 
station to 3, 760 h p. Four Babcock and Wilcox boilers of 400 h.p. 
each had been erected, and further boiler power would be added 
before the large dynamos now under order were erected. They 
had obtained an excellent site for the new Alipore station on the 
banks of Tollys Nullah, and in thie they proposed to erect two 
60 b.p. and ожо 300.b.p steam dynamos іп the first instance. 
These had already been ordered. They bad already laid about 
17 miles of overhesd mains and nine miles of underground mains 
and they had autborised the laying of about six miles of overhead 
and one mile of underground mains in addition. a large portion 
of the materials for which had already been shipped. In 
order to meet the demand for electric fans they had send 
oub on their own account 1 100 fans and although the supply 
of fans was remunerative, they did nob propore to establish 
the hiring of fans as a permanent branch of their businere. 
Abt the end of 1899 they had on their system 115 houses, and the 
lamps and motors connected therewith were the equivalent of 
9 463 8.c. p. lamps. while at the end cf 1900 they had 409 houses, 
and the lamps and motors connected to the system to the equiva- 
lent of 28 748 8-c p. lampe. Owing to a clerical error in the 
revenue account, the total number of units sold was entered ай 
199 829 Thie was the number of units sold for lighting purposes 
only ; in addition to this they sold 213 121 unita for power, chiefly 
for electrical fans; this made the 1001 number of units sold during 
the year 412 950, which compared very favourably with the 
54,897 units sold ia the 84 months they were working in 1899. 
The business suffered considerably from the abnormal rains which 
were experienced in Calcutta last) September. This materially 
affected the underground mains, and entailed a lot of heavy work, 
besides adding considerably to the expenses. Their agente had 
not yeb been able to get any definite proposals from the Calcutta 
Municipality for lighting the streete of the city. They had, 
however, practically concluded an agreement with the Port Com- 
missioners for lighting the jetties and the Hooghley Bridge, and 
they hoped that as soon as the mains were laid in Harrison-road 
they might obtain the contract for lighting that road, which was 
now done by the Municipality. Meanwhile. howeyer, the demand 
for private lighting steadily continued. The present position of 
the Corporation and ite future prospects. were in every respect 
satisfactory, and pointed to a prosperous future. 

Mr. E. Boulnois, M.P., seconded the motion, which was carried 
unanimously, 

The proceedings terminated with a vote of thanks to the 
chairman. 


SUBMARINE CABLES TRUST. 


The general meeting was held on ee at the offices, Win. 
chester House, Mr. J. Denison-Pender presiding. 

The Chairman, in moving the adoption of the report and 
accounte, said that the trustees had disposed of the allotment 
of the Eastern Extension Company’s new shares which came 
to the Trust in right of their holding of old shares in 
that company, but as tbe Trust had no money to invest, 
the allotment was sold, and this had resulted in а net 
profit of £2,623. This sum, with the amount transferred from 
the revenue account, had enabled the trustees to purchase 
21 certificates, exclusive of the coupons of reversion, costing 
£2,511, and to draw for redemption at £120 per certificate a 
further 30 certificates, the numbers of which were seb out in the 
report. 

Sir A. J. 1. Cappel seconded the motion, which was carried 
unanimously ; and a resolution was afterwards passed confirming 
the drustees resolution bo dispose of the allotment of new shares in 
the Eastern Extension Company. 
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with what they hoped to find—a considerable increase in the 


CONTRACTS FOR ELECTRICAL SUPPLIES. 


CONTRACTS OPEN. 


Buxton. The Urban District Council will shortly advertise for 
additions to ewitchboard and for steam piping. 

Burnley. —Tenders are invited for lighting works by electricity. 
Apply to the Burnley Ironworks Company, ted, Burnley. 

Colne. — The Corporation invite tenders for a boiler, mechanical 
eae economiser, overhead crane, transformer, etc. Tenders by 

ay 20. 

Bristol.— The Electrical Committee invite tenders for alter- 
nating-current transformers. Tenders by May 12. Details in 
our advertisement columns. 

Mendon.—The Urban District Council invite tenders for the 
wiring of the new Council offices. Tenders by June 5, Details in 
our advertisement columns. 

West Stanley (Durham) —Tenders for electric lighting are 
invited on inspection for new Catholic church, West Stanley. 
Apply to Rev. J. Thompeon. Tenders by June 1 

Rochdale. Тһе Corporation invite tenders for the supply and 
delivery ab Rochdale, Lancs., of copper rail bonds. Tenders by 
23rd inst. Details in our advertisement columns, 

Swansea. The Corporation invite tenders for the supply and 
erection of two-phase motor - alternators and switch gear. Tenders 
by May 15. Details in our advertisement columns. 

Motherwell.—The Electric Light Committee invite tenders for 
cast iron lamp columns, аго lamps, switches, fittings, etc, Tenders 
by May 18. Details in our advertisement columns. 

Londo», E.O.—The Directors of the Great Eastern Railway 
Company invite tenders for the annual supply of stores and 
materials. Tenders by May 14. Details in our advertisement 
columns. 

Liobfleld.— The Corporation invite tenders for electrical oom - 
munication to the members of the fire brigade from the police 
station. Tenders by May 17. Details in our advertisement 
columns. 

Plymeuth.—The Corporation invite tenders for overhead line 
conetraction, etc. Fall particulars may be obtained from Mr. 
E. G. Okell, borough electrical engineer, Prince Rock, Plymouth. 
Tenders by May 18 

Cleckheaton (Yorks.).—The Urban District Coancll invite 
tenders for the erection of an electric light station and destructor 
works. Specifications, etc., may be obtained from the Surveyor. 
Tenders by May 14. 

Hull —The Electric Lighting Committee invite tenders for 12 
direcb-current street arc lamps, erected complete with cast-iron 
poste and spare parts and accessories, Tenders by May 23. 
Detaile in our advertisement columns. | 

Dublin.—Tho Lighting Committee invite tenders for the supply 
and erection of main switchboards, sub-station switchboards, 
transformers, arc lampe, and arc lamp pillars. Tenders by Jane 3. 
Details in our advertisement columns. 

Newoastle-upou-Tyno.—' The Corporation invite tenders for 
supply of 800 tons of tramway rails, fishplates, etc. Particulars 
may be obtained at the office of the City Engineer, Town Hall, 
Newcastle upon- Tyne. Tenders by 19th inst. 


Dundee. —The Gas Commissioners invite tenders for the supply 
and erection at the electrical power station, Dudhope-creecent- 
road, of one 700-h.p. triple-expansion steam engine and dynamo. 
Tenders by May 11. Details in our advertisement columne. 


Kirkoaldy.—The Corporation invite tenders for the supply, 
delivery, and erection of permanent-way construction over three 
miles of tramways. Specification, etc., can be obtained from Mr. 
Wm. L. Macindoe, town clerk, Kirkcaldy. Tenders by May 13. 


Fulham.—The Council invite tenders for the supply of materials 
and goods required in connection with their electric light and dust 
destructor station at Townmead-road, Fulham, for the i 
ending March 31, 1902. Tenders by May 15. Details in our 
advertisement columns. 

Rotherham.—The Corporation invite tenders for wiring the 
municipal buildings preparatory бо a supply of electricity from the 
Corporation mains. Specifications, etc., may be obtained on 
application to the borough electrical engineer, Mr. Е, Cross, 
Town Hall. Tenders by 17th inst. 

Bermondsey.— The Borough Council invite tenders for the 
wiring. fittings, and other material required in connection with 
the installation at the Corporation’s electricity supply station and 
stables, Neckinger, Bermondsey, S.E. Tenders by May 321. 
Details in our advertisement columns. 


Long Eaton. —The Urban District Council invite tenders for the 
manufacture and delivery on seat of two steel Lancashire boilers, 
engines, dynamos, switchboard, and accessories, Tenders by 
May 20. Details in our advertisement columns. 


Exeter.—The Council invite tenders for boiler-house equip- 
ment, pipes, etc., engine-room equipment, switchboards, connect- 
ing cables, coal bunkers and conveyors, and feed and condensing 
icis tanks. Tenders by June 14. Details in our advertisement 
columns. 


Burnley.—The Electricity Committee invite tenders for the 
supply and erection of (A) economísers, (B) mechanical stokers. 
Specifications, etc., may be obtained on application to Mr. Robb. 
Birkett, borough electrical engineer, Aqueduoct-street, Burnley. 
Tenders by May 14. 
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Manchester. —The Tramways Committee invite tenders for the 
supply of 5,000 tons of steel er tramway rails and about 170 
tons of steel fishplates, 110 tons of steel tie-bars for tramway rails 
and 35 tons of bolts and puts for fishplates, and 5,000 steel tram- 
m poles. Tenders by May 18. Detalls in our advertisement 

umns, 


Rechdale.—The Corporation invite tenders for the supply, 
livery: and erection at the electricity works of two 412-kw. 
steam dynamos. Specification, etc., may be seen ab the offices of 
the engineers, Messrs. Lacey, Clirehugh, and Sillar 78, King- 
street, Manchester, and 2, Queen Anne’s-gate, Westminster. 
Tenders by 16th inst, 

Madrid.—Tenders are invited by the Spanish Government for a 
concession for working a system of electric tramways at Barcelona, 
the concession already granted having been annulled. Particulars 
may be examined on personal application at the Commercial 
Department of the Foreign Office any day between 11 a.m. and 
D p.m. "Tenders by June 3. 

Bradford.—The Corporation invite tenders for the construction 
and erection of a five-ton electric travelling crane for their new 
tram depót, Leeds-road, Thornbury, to operate on a 500. volt 

t.current circait. Specifications, etc., may be obtained on 
application to Mr. C. J. Spencer, A. M. I. E. E., tramway manager, 
5, Forster square, Bradford. Tende в by May 18. 


Madrid.—Tenders are invited by the Spanish Postal and Tele- 
graph Department for the supply of 30,000 zinc cylinders for the 
service of the Government telegraph stations. Such particulars as 
bave been received may bé examined on personal application at 
the Commercial Department of the Foreign Office any day between 
the hours of 11 a.m. and 5 p.m. Tenders by June 1. 


Rio de Janeire,—Tendors are invited by the Brazilian Govern- 
ment for the supply of electrical machinery for the hoieting and 
transporting of locomotives at the Engenho de Dentro Works. 
Such particulars as have been received may be examined on 
personal application at the Commercial Department of the Foreign 
‘Office any day between the hours of 11 a.m. and 5 p.m. Tenders 
iby July 8, 

Liverpool—The Directors of the South Lancashire Electric 
"Iraction and Power Compeny, Limited, invite tenders for the 
supply of 6,250 tons of steel girder tramway rails and 190 tons of 
8 fishplates, and pointe, crossings, and filling pieces. Speci- 
fication, etc., may be obtained from Messrs. Kincaid, Waller, and 
Manville, 29, Great George-street, Westminster, S. W. Tenders 
by May 13. , 

London, 8.W.—Toenders are invited for the supply of 13,400 
tons of steel rails and 958 tons of fisbplates for the Queensland 
Railways. Tenders will be received at the Queensland Govern. 
ment Office 1, Victoria street, London, S.W., until 2 p.m. on 
June 11, endorsed Tender for Steel Rails and Fishplates,” and 
accompanied by a preliminary deposit of 1 per cent. on the tender. 
Specifications, drawings, etc., may be obtained at the office of the 
Agent-General for Quéensland. 

Kingstown. —The Urban District Council invite tenders for the 
construction, supply, and erection of boilers, pumps, steam and 
water pipes, tank, economiser, ironwork, өбс., engines, generators, 
balancer and booster, switchboards and instruments, battery of 
accumulature and accessories, supply and laying of insulated 
electric cables, conduits, road frames and covers, street work, 
drawing.in boxes, feeder switch pillars, etc., fitting of electric 
light at the electricity supply station, George's-place, Kingstown, 
supply of electricity meters, demand indicators, and main fuses, 
supply and erection of аге and incandesoent lamps and fittings. 
Tenders by 30th inst. Details in our advertisement columns, 


Ludlow.—The Corporation invite tenders for the supply and 
erection of one water-tube boiler to be erected апа fitted for con- 
nection with a refuse destructor, with electric motor, injector, ete. ; 
one ditto, ditto, for a coal-fired boiler, and furnace connected 
therewith; two quick-revolution compound two-crank self. 
lubricating engines, coupled direct to compound-wound dynamos. 
equal to an оарраб of kw. each, with motor-transformers and 
accessories ; steam, exhaust, and feed pipes ; overhead travelling 
crane (six tons); switchboard and instruments; accumulators ; 
electricity supply mains; and public arc lighting and glow lampe, 
the latter on ex pillars. Tenders by Mav 20. Details in 
баг advertisement columns, 

Tonbridge (Kent). —The Urban District Council invite tenders 
for the supply and erection of (Section A) boiler-house plant— 
two Lancashire boilers and accessories, steam pump, injector, and 
economiser ; (B) engine-house plaat — two 50 kw. steam dynamos, 
motor-transformer, and accessories; (C) condensing apparatus 
and pipework; (D) overhead travelling crane; (E) switchboard 
and instruments; (F) accumulators; (G) electricity supply mains; 
(H) public are lighting; (I) house meters; (K) public incan- 

: descent lighting, for the municipal electricity works. The whole 
bound up in one cation, Specifications, etc.. may be 
obtained by manufacturers ab the offices of Mr. Robert Hammond, 
64, Viotoria-street, Westminster, S. W. Tenders by May 30. 


Battersea.—The Borough Council are prepared to consider 
schemes for the wiring of coneumer»' premises for eleetric lighting, 
free of all initial cost to the Council or the consumer. The wiring 
rules and the general conditions under which the work would have 
to be carried out can be obtained on application to Mr. W. Marcus 
Wilkins, town clerk, Lavender-hill, S. W., upon the deposit of 
£1. 1s., to be reburned on the receipt of а bona fide tender. The 
conditions admit of payment to the conuwractors for the work 
carried out by them in one or more of the following ways: (a) by 

‘one cash payment by the consumer; (b) by the easy payment 


Tara (e) by a fixed rental per annum; (d) by a small‘ extra 
arge per unit supplied to the consumer, to be collected by the 
Council and paid by them to thecontractors. Tenders by May 14. 


RESULTS OF TENDERS. 


Cardiff The Electric Lighting Committee have accepted the 
tender of Messrs. Melhuish, at £117, for alterations ab the electric 
light works. 


Roohford.—'The tender of Mr. Coombes for a see poone &t the 
workhouse to connect Connaught House with the infirmary, at a 
cost of £49. 10a., has been accepted. 


Aberdeen.—The Gas and Electric Lighting Committee have 
accepted the tender of Baboock and Wilcox, Limited, for the 
supply of six boilers for the Ferryhill electricity station, at £10,175. 


Bolton. — The Electricity Committee have accepted the tender 
of Messrs. Musgrave and Sone, Limited, conditionally upon the 
requisite additional borrowing powers being obtained from the 
Local Government Board, for the supply of engines. 


Farnworth.—The Electricity Committee have acoepted the 
tender of the Britieh Ineulated Wire Oompany for the lighting of 
their main streets by arc lamps, to the specification of the 
consulting engineers, Messrs. Lacey, Clirehugh, and Sillar. 

Buxton.—The Electricity Committee have accepted the tender 
of Messrs. Hornsby’s, at £1,750, for the supply of three boilers, 
subject to the contract being entered into conditionally on the 
аа „ Board's sanction to the borrowing being 
obtained. 


Warrington.—The Town Council have accepted the tender of 
J. A. Ewart, ab £28,789, for the construction of the permanent 
way for the electric trams, and also the tender of R. W, Blackwell 
nd Co., Limited, at £4,833. 10a., for overhead equipment, subject 
to the approval of the Board of Trade to the borrowing of the 
money. 

Burnley. —'The Corporation have accepted the following tenders: 
Oldbam Boiler Works Company; two Lancashire boilers, £700 ; 
Chloride Electrical Storage Syndicate, booster for traction 
purposes, £1,068; Electric Construction Company, re-winding 

vnamos Nos. 2 and 3, £400; Tudor Accumulator Company, 
battery, £2,380, and maintenance of the same for a period of 10 
years ab £120 per annum. 


Cardift. —The Tramways Committee bave accepted the following 
tenders for materials required in the overhead equipment: 
(Section 1) J. Williams and Co., Cardiff, poles, bases, and refuge 
pillars; (2) J. Preece, Bristol, brackets ; (3) Thornton and Co., 
telephone bores; Bergtheil and Young, feeder and section 
pillars ; (4) Back and Maneen, trolley wires; F. Smith, span wires 
and guard wires; (5) R. W. Blackwell and Co., insulators and 
line suspensions. 


West Ham.—The Town Council have accepted the followin 
tenders: Hands, Limited, Garlick-bill, Е.С, Veritys, Limited, 
31, King-street, W.C., Geipel and Lange, Victoria street. S. W., 
for house wire and wiring accessories ; British Thomson Houeton 
Compeny, 83, Cannon-street, E.C., meters ; Reason Manufacturing 
Company, Lewes-road, Brighton, double-pole house cut-out boxes ; 
S. Z. de Ferranti, Limited, Hollinwood, Manchester, transformers ; 
British Insulated Wire Company, Prescot, cable; Middleton 
Bros., 10, Sb. George-street, E., engine-room stores, 

London.—The Metropolitan Asylums Board have received the 
following tenders for electric generating plant and boiler plant 
for heating, otc., ab the Tooting Bec Asylum: 

Lancashire Dynamo and Motor Oompany, Limited, Trafford 


Park, Manchester (accepted)...................—.... —.——.—. £6 399 
Geipel and Lange, Parliament-mansions, Westminster ......... 6 450 
Crompton and Oo., Limited, Mansion Houie-buildings, E.O... 6,650 
Morley Electrical Engineering Oompany, Limited, Troy Works, 

Моге, Leeda осв осм осам OBE 000 0 FFE CES 000 9 HE 0099 090 009 осн OG 609 959 009 е оо о 0» 6 760 
Oox-W kers, Darlin n *€990909*59099009290902990099 e фе „%% „„ ec 6,990 
British Schuckert Electric Oompavy, Limited, Olun House, 

Surrey-street, W.O. _.......—.—.—........._..... — casera 7,048 
Brush Electrical Engineering Company, Limited, 49, Queen 

Victoria-street, Е.О. .......—.......-.. dese „ ess. 7, 060 
Veritys, Limited, 31, King- street, Oovent Garden, W. O. . 7,110 

‚ Н. Woods and Oo., Blackburn —— 2. 7,494 
Bergtheil and Young, 12, Camomile-street, Е.О. .......... e. 7.597 
Bilbie, Hobson, and Oo., 80. Queen Victoria-street, E. O... 7.650 
Р. Suter and Co., Limited, 66, Berners-street, W.. .. . 7,7517 
Marshall and Woods, 3, Gray's. inn road. W. O. . 7,880 
R. Dawson and Oo., Limited, Hartley Works, Stalybridge .. 7,929 
Rosling. Appleby, and Fynn, Limited, Trafalgar Works, 

Bradford —— — ————— € AO . 8125 
T. 8. Anderson, Royal Insurance-buildings, Sheffield .......... ~ 8900 
Calvert and Taylor, 30, Green-street, . 2 —.— 8,984 
Nalder Bros. and Thompson, Limited, 34, Quseu - street, Е O. 

on =- — 


Consulting engineer's revised estimate, 27.892. 


NMornsey.—The following tendera have been recommended by 
the Electricity Committee to the Urban District Council for 
acceptance: Fraser and Fraser, boiler-house plant, £4,856; 
Mather and Platt, Limited, engine-house plant, £6 601; Cole, 
Marchent, and Morley, Limited, condensing apparatus, £1,296 ; 
Couper, Schwarz, and Co., water -cooling apparatus, £385 ; 
Cowans, Limited, switchboard and instruments, £1,585. 10s. ; 
Electrical Power Storage Company, Limited, accumulators, 
£2.888. 10a. ; Carrick and Ritchie, overhead travelling crane, 
£292 ; Siemens Bros. and Co., Limited, electricity supply mains, 
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£25,986. bs. ; General Electric Company, Limited, 12 arc lamp- 
illas and brackets (with incandescents in each post), £3,166. 
6e. 3d., with right reserved to vary the number of lamps by 
50 рег cent.; British Thomson.Houston Company, Limited, 
meters, £1,470. 15в.; Easterbrook, Allcard, and Co., Limited, 
tools, etc., for workshop equipment, £324. Is. 2d. 


BUSINESS NOTES. 


, TRACTION. 


M e tramways manager’s salary has been increased 

Salferd.—The Corporation have now taken possession of the 
tramways in the borough. . ; 

Eooles.—The Corporation are about to place an order for а 
motorcar for the fire brigade. 

Wakefield.—The local tradesmen’ asssoclation has unanimously 
agreed to the Corporation tramways scheme, 

Nelsen.—The Town Council have received the sanction of the 
Board of Trade to the borrowing of .£3,404 for the purchase of the 
existing tramways io the borough. | 

Limeoln.—It is proposed to raise £2,100 and EI 679. 18s. 8d., 
required for the electricity works and the cost of the Lincoln 
Corporation (Tramways, etc.) Асб respectively. 


Personal.— We are informed that Mr. J. 8. Raworth has been 
appointed a managing director of the British Electric Traction 
mpany, with the title of '' technical director.” 


Cheltenham.—Av the Town Council meeting on Monday it was 
stated that the Corporation would be quite ready to supply electric 
current immediately it was required for the tramways. 


Central London Hailway.—Definite announcement, we note, 
has now been made that the Central London Railway is about to 
experiment with the multiple-unib system of electric traction. 


Bolton. —The subject of the tramway management was discussed 

ab the last meeting of the Town Council. An amendment to securo 

the discontinuance of the system of having fixed stopping places 
was negatived. | 

Blackpool.—The returns of the Tramways Committee for the 
year ended March 31 show that the amount to be devoted to 
‘the relief of the rates will be about £7,600, which is £2,400 lese 
than the estimate. _ 

Worthing.—The consideration of the question of applying for a 
Ро order authorising the construction of electric tramways 

the borough and adjoining parishes by the Corporation has been 
postponed. 

Dukinfleld. —The Town Council have decided that the question 
of the sibe to be chosen for the generating station in connection 
with the joint tramway scheme shall be referred to a competent 
authority to be appointed. 

Glasgow.—The Tramways Committee are considering the ques- 
tion of issuing season tickets on the Corporation tramways. The 
Town Council have decided to increase the maximum weekly wage 
of the motormen from 28s, to 30s. | 

London County Council. Tramways.—The Tramways and 
Street . of the London County Council is now bein 
enquired into ore the Select Committee of the House o 
Commons presided over by Mr. Seale-Hayne. 

Uxbridgo.—The Urban District Council have decided to enter 
formal objection to the application of the London Unived Tram- 
waye Company to extend till May 9, 1903, the period for the 
completion of the light railways in Middleser. 

Paisley. The enquiry under the Private Legislation Procedure 
(Scotland) Act into the rival Corporation and private tramway 
schemes for Paisley is proceeding before the Parliamentary 
Commission, the Earl of Camperdown presiding. 

Batley.—The Town Council's application to borrow £52,451 for 
the purposes of the Batley tramways order has been sanctioned, 


and the engineers are preparing specifications with a view to the. 


invitation of tenders in connection with the scheme. 

* аш. аа — The 8 поса асте n T 5 
ectric mways Company in regard to doing tlie re upon 

the Ruabon: foki. line of tramways have now been overcome, 

and the work of constructing the section will be commenced 

forthwith. 

Dudiey.—It was stated at the last meeting of the Town Council 
that with regard to Woodside and Netherton no alteration could 
be made ab present in the tramway traffic, but that in the course 
of а few months the company would no doubt bring pessengers 
‘into the centre of the town. 

Worcester.—On the Worcester Tramways Bill being called on 
for hearing before the Committee of the House of Lords presided 
over by Lord Ribblesdale, it was announced that all opposition 
withdrawn, and the Bill was referred back to Lord 
Morley’s Committee on Unopposed Bills. 

Birkenhead.—The Town Council have adopted the recom. 
mendation to conetruct double tracks on certain of the tramway 
routes ab an estimated total cost of £21,693. It is pro to 
purchase 15 more cars than were originally ordered, also additional 
generating plant, the cost of which is put ab £7 ,500. 


Middleten.—Colonel C. H. Luard, R.E., has held an enquiry 


Into an application of the Corporation for sanction to borrow. 


THE ELECTRICAL ENGINEER, MAY 10. 1901. 


£12 442 to meet the expenditure necessary for additional plant for 
traction purposes. essrs. Lacey, Clirehugli, and , the 
consulting engineers, explained details of the scheme. . 


Littlehampten.—A company having approached the Urban 
District Council regarding a proposal for running an electric 
tramway from Worthing to Arundel, with a branch line from 
Patching to the corner ef East.etreeb and High.strees, Libtle- 


hampton, the Council bave resolved nob to oppose the scheme. 


Manchester.—The electricity department have given notice 
that in the courss of a few days it would be y to supply 
current for the working of the cars. It is probable that in the 
course of three or four weeks ‘the Cheetham Hill, the Higher 
Broughton, and the Harpurhey cars will be run by electric traction. 


Pertsmeuth.—Sir Frederick Bramwell’s award for the purchase 
of the tramway undertaking by the Corporation from the Pro- 
vincial Company is £185,600, which brings the total cost of the 
purchase and conversion of the lines to electric traction to some- 
thing over £600,000. The sum originally asked by the company 
was £280,569. — ; : 

 Siweden.—4A proposal is reported te be under consideration for 
the: introduction of electric traction on the railways of the west 
coast of Sweden. A selection of the various large watercourses 
in the districb, many of which, ib is said, are capable of producing 
2 000 h.p. to 3,000 h.p., would be made for the development of the 
electrical energy. 

Private Bilis.—In the House of Commons the West Cumberland 
Electric Tramways Bill was read a second time and the Gateshead 
and Dietricd Tramways Bill a third time, and on Wednesday the 
King’s Norton and Northfield Urban District Tramways Bill, 
received from the Lords, was read a second time. In the Houseof 
Lords the City and South London Railway Bill has been read a 
third time. 

Affairs in Spain.—A message from Madrid states that while 
the tramway service there is again in full operation, a new staff 
of men having been engaged, the situation at Barcelona resulting 
from the tramway strike has assumed a grave aspect. Disbturb- 
ances have taken place in the streets, necessitating the calling 
out of the civic guard and the cavalry. Considerable alarm is 
felt at the attitude of the strikers. 

Leeds. —Progress is being made with the electric installation on 
the Burley and Cardigan road tramway routes, and the new system 
of traction will probably come into use by the end of June. The 
hope is entertained that the present year will see every tram 
route in the city equipped with electricity. The City Council 
have rejected the proposal to reduce the fare to Roundhay, a 
distence of five miles, from 3d. to 2d. í 

West Martleposl.—At the meeting of the Town Council on 
Tuesday, a letter was received from the tramway company stating 
thab the 55 and development of the service was depen- 
dent upon the decision of the Council with reference to granting 
the company an extended tenure, and ib was decided to reply 
stating that the Corporation were not prepared to lease to the 
company the tramways after the expiration of their order. 


Colne. —The Town Council have pa a resolution that the 
atrongest possible re ntation be made to the promoters of the 
Colne and Trawden light railway order upon the unparalleled 
delay in obtaining the order, and also upon the serious pecuniary 
loss of the Согроса цон, as well as the public inconvenience, con- 
sequent on such delay, and that the promoters be informed that 
the Corporation are also forwarding a resolution to the Board of 
Trade on the subject.” 

Durham.—Abt the quarterly meeting of the County Council 
the surveyor reported on the Houghton-le-Spring and District 
tramways scheme, showing the method of constructing the 
manent way proposed to be adopted by the United Kingdom 
Tramways Company. He recommended the Council to b 


that granite sette should be laid extending the full width of the 


road, on the main roads and the county bridge roads and 
approaches The report was agreed to. 

Speed of Motorcars.—Ab the annual general meeting of the 
County Councils’ Association next Wednesday a memorandum on 
the subject of the speed of motorcars will be presented, containing 
the opinions expressed by 38 county councils in various parte of 
the country upon certain suggestions made by the East Saffolk 
County Council in regard to the regulation of light locomotive 
traffic. One of these suggestions was for the uction of the 
maximum speed from 12 to 10 miles an hour. | 

Hammersmith. —The Borough Council have sealed the draft 
agreement with the London United Tramways Company. The 
Parliamentary Committee reporb that they have received the 
үн of the Home Secretary to the Council's opposition to 

e following Bills: Charing Cross, Hammersmith, and District 
Electric Railway, Central London Railway, London County 
Council (Tramways aod Street Widenings), London United Tram- 
ways, and London and North-Western Railway Bills, 


Bexley (Kent) — The Select Committee of the House of 
Commons presided over by Mr. Seale-Hayne, after a three days’ 
hearing, have found the preamble proved of a Bill promoted by 
the Bexley Urban District Council seeking powers to oonstrueb 
electric tramways on the overhead trolley system, commencing on 
the far side of their districb and connecting with the Woolwich 
and Greenwich tramways of the South-Eastern Tramways .Com- 
pany. This would form a continuous line to London. 


Shefiield.—A somewhat serious condition of affairs has arisen in 
connection with the city. tramways in consequence of the dismissal 
of Mr, G. E, Francis, who is depót foreman at the Tinsley and 


n) — — 
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order authorising the conetruction of the Blackburn, Whalley, and 


Queen’s-road car-sheds on the allegation of discourtesy towards 
the general manager, Mr. Fell. A general strike of the tramway 
employés was threatened, and in the case of a few of the disaffected 
ones the threat was carried out. They have now returned to their 
work, however, and for the present hostilities are suspended. 
ford. — We understand the Urban District Council have passed 
the tramways scheme prepared by tbeir consulting electrical 
engineer, Mr. W. C. C. Hawtayne, M.I.E.E., which provides for 
dhe construction and electrical equipment on the overhead vrolley 
system of some 44 miles of double track besides several miles of 
single track. When the lines are in operation they should pro- 
vide a nice little day load for the Council's electricity works 
shortly to be epened. The enterprise of Ilford is certainly to be 


Felkestene.—Major Pringle, in recommending the Board of 
Trade to b the provisional order of the Corporation for tram. 
ways Nos. 1 and 2, omittiag tramway No. 3, says: '' My opinion 
is that there are no engineering difficulties to bar the proposal of 
the Corporation to construct tramways in Folkestone on the 
conduit electrical system on a gu of 3%, Gin., and, further, 
that apart from the position of the light railway company, there 
is now no serious opposition in the borough itself to the construc- 
tion of the tramways." 

Werkingten.—The Parliamentary Committee of the Town 
Council have come to terms with the promoters of the West 
Cumberiand Electric Tramways Bill, which will enable them to 
withdraw their opposition. The promoters have agreed to insert 
clauses reserving the right to the Corporation to lay down tramways, 
with running powers over the company's lines within the borough, 
to take electrical en from the Corporation, and nob to erect а 
generating station three miles of the borough, to widen 
m streets, and бо run cheap trams for workmen at suitable 

urs. 

Birmingham.—The Select Committee of the House of Lords 
presided over by Lord Ribblesdale, had before them the Tramways 
Bill of the Birmingham Corporation on Monday. The object of 
the measure is to authorise the construction of some short exten- 
sions of the tramways, and for certaln other purposes in connec- 
tion with the system. The Committee decided that the preamble 
of tho Bill was proved, subject to certain amendments agreed 
upon between the ies. The official inspection of the new 
electric tramway along the Bristol-road is announced to take place 


to-day, 

Tyneside Tyneside Tramways Bill, which provides for 
an extension of tramways and tramroads from Gosforth and 
Walker through Wallsend and Willington to Tynemouth, has come 
befere the Select Committee of the House of Lords presided over 
by Lord Ribblesdalo. The committee eventually decided that the 
preamble of the Bill was proved subject to the promoters coming 
next year to Parliament for powers to do whatever the Newcastle 
Corporation had agreed to do in Walker, the committee being 
considerably impressed with the argumente in favour of additional 
tramways in that district. 

Wigan.—At a meeting of the Electric Light and Tramways 
Committee last week, the electrical engineer was instructed to 

pare specifications for new cars and to advertise for tenders for 

2 dars. The berough engineer was instructed to prepare plans 
fer a tramway along Poolstock-lane to the boundary of the borough. 
The Tramway Sub-Committee were authorised to enter into 
negotiations with the local authorities interested as to the exten- 
sions of the tramways to Coppull and Crooke. The borough engi- 
neer was furbher Instructed to obtain quotations for the materials 
for the extensions within the borough. | 

Halifax —The Tramways Committee bave obtained powers to 
lay double lines in King Cross-lane between Park-road and King- 
street. They were preparing to lsy a double line on the length 
from Park-road to the end of Lord-street, but have been threatened 
with an injunction, and have desisted, The committee have 
decided to send Mr. Lord. the borough engineer, on a visit to 
America. An order for £15,000 worth of fishplates and rails was 
recently placed by the Corporation with an American firm, and he 
is to see that the metal used is of the stipulated quality. Mr. 
Lord will also inspect and report upon the tram lifte, obc., in use 
in that country. | 

um.—Kling Leopold is reported to have decided бо assist 
in the elaboration of a scheme for the consbruction of a network of 
long-distance electric railways, which are estimated to involve a 
capital expenditure of £40,000,000. - The scheme provides, among 
other lines, for the building of electric railways so as to place 
Brussels in connection with Ostend, Antwerp, and Paris, and the 
journey from the former city to the French capital would only 
occupy two hours. It ia further stated that the King has personally 
conducted the negotiations with the French Government on the 
subject. The Paris house of Meeers. Rothschilds is understood to 
be interested in the scheme. | 

Tramways in South London.—Next month, id is stated, the 
London County Council will be able to give notice to the South 
London Tramways Company of its intention to purchase one-third 
of the company’s system. These tramways are about 42 miles in 
length, situated in Lavonder-hill, Waudsworth-road, York-road, 
North-street, St. John’s-hill, Falcon-road, Queen’s-road, and 
Viotoria- road. Obher parts of the company’s system will beeome 
purchasable next year and the year following. In August of this 

ear the Council will also be in a position to give notice to the 

oolwich and Seuth-East London Tramways Company to p 
the whole of ite lines, about five miles in length. 

Barnley.—Ab the monthly meeting of the Town Council ib was 
reported that the Light Railway Commissioners had settled the 


е The 


This was agreed ; 
Committee made an inspection of the new electric station and car 


Padiham light railway, and that it had been submitted to the 
of 


rade for confirmation, and the Town Council was 
instructed to communicate with the solicitors to the promoters of 
the railway with a view to а conference for the purpose ot securing 
uniformity in details of construction of track and rolling-stock, 
so as to facilitate interchange of traffic. The borough surveyor 
was authorised to order the necessar - parts in connection 
with the tramcars and trucks, and the equipment, at a cost nob 
exceeding in the aggregate £1,000. 

Gateshead. —In view of the fact that the laying of double lines 
of tramways has made the West street gradient dangerous, a 
portion of the feotway, not exceeding 3ft. in width, is to be 
added to the roadway from the Mechanics’ Institute downwards ; 
also from the entrance to Tucker's Brewery downwards on the 
east side of the street, che roadway is to be widened, to leave not 
less than Oft. Gin. between the pathway and the nearest tramline, 
The Gateshead and dietricb electric tramways and power station 
were opened on Wednesday. The cars were run over the different 
routes, which within the borough measure 14 miles, and are 
eventually to be extended to Whickham, Dunston, and probably 
3 with similar enterprises in other portions of Durham, 


Warrington.—At the monthly meeting of the Town Council on 
Tuesday, Messrs, Preece and Cardew submitted a report of the 
committee on the construction, cost, and system of traction of the 

ro tramways from Sankey Bridge to Knuteford-road Swing- 
ridge, their estimate being: permanent way, £27,000; poles, 
trolley wires, etc., £6,000; tramcars, £6 340—total, £39,340. In 


addition, а traction switchboard would be required at the generat- 
ing station, and a pair of cables from that to a point in Brid 
street, the cost of which should be covered by . Ib was decided 


to place contracte with Mr. J. A. Ewart for the construction of 
the permanent way for £28,789, and with Messers. R. W. Blackwell 
and Co., Limited, for overhead equipment ab £4,833. 10s., subject 
to the approval of the Board of Trade to the borrowing of the 
money. 

Rochdale.—At$ the Town Council meeting lasb week, on the 
motion for the acceptance of the tender of Messrs. P. and W, 
MoLellan and Co., Limited, Glasgow, for steel girder rails for 
straight and curved track, and for fishplates to be supplied from 
the Angleur Works, near Liege, Belgium, a councillor asked the 
chairman of the Tramway Committee if he could give some 
tangible reason why this contract was going out of the country, 
The Chairman said the committee had no tangible reason for 
placing the order for rails and fishplates out of the country except 
on the ground of cheapness. There could be no question about 
it, in his mind, that English steel was preferable to Belgian steel. 
Many corporations. in advertising for tenders, stipulated that the 
raila must be of English or American steel. The recommen- 
dation was eventually referred back to the committee. 


Liverpeol —At the fortnightly meeting of the Tramways Com- 
mittee the report of the general manager (Mr. C. R. Bellamy) 
showed a great increase of passengers carried on the electric trams 
during the past fortnight. The receipts for the fortnight were 
£17,790. 76. 5d. as against £15 789. бв. Id in the same period of 
last year, an increase of £2 001. 2s. 4d. The mileage run was 
394,452, compared with 332,049 miles in the corresponding two 
weeks of last year. showing an increase of 62,403. The passengers 
carried numbered 3,844 281, as against 2,953,863 in the same 
fortnight of last year, an inorease of 890.418. The vehicles workin 
were sevon horse cars and 290 electric cars, as against 189 and 1 
respectively lag» year. Аб their last meeting the Tramways Com- 
mittee desired to recommend the Council to apply to the Board of : 
Trade for sanction to borrow the sum of £319.000 for the purpose 
of carrying out the works authorised by the Liverpool Corporation 
tramways extension orders, 1898 and 1900. 


Tynemeuth Tramways.—The tramway line from North Shields 
to Whitley is now giving a regular service, the frequency of which 
will be, increased as soon as the British Electric Traction Merge 
can geb delivery of the additional cars required. The chief auld 
which is to be found with this line as at present worked is in 
connection with the fares, which are distinctly high. Mr. C. 
Turnbull has prepared for the benefit of the police a list of 
instructions which are to be followed in the event of an accident 
to the trolley wire on the above route. The general effect of his 
instructions are as follows: The trolley wire after fracture, or 
another wire hanging across the trolley wire reaching to the 
ground, muet nos be handled unless indiarubber gloves are used. 
It is also desirable, as pointed out, that when helping anyone who 
has become entangled in the wire some insulating material should 
be used on the band, such as indiarubber gloves or dry cloth, 
Mr. Turnbull also points oub that in the event of a shock the 
treatment to restore life should be similar to that used in the case 
of drowning, full instructions of which will be found in all the 
police stations or the free library. i 

Dundoe.— At last week's meeting of the Town Council a letter | 
was read from the Railway Departmeno of the Bosrd of Trade 


with reference to a proposal to underground а number of the 
overhead telephone wires crossing the electric tramways, The 
letter intimated that the Board of Trade regulations in the present 


form required the provision of guard wires on the tramways, but 
the question of amending the regulations so as to dispense with 
guard wires where the crossing wires were insulated was now under 
consideration, and pending a decision on this point the Board asked 
an undertaking that if the regulations should nob be altered th 

would erect guard wires even where crossing wires were insulated. 
to. Some members of Tramways Visiting 
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shed on Moaday.. Among the new equipments which have 
recently been put in are an ingenious route indicator and an 
arrangement for timing the entrance and departure of the work- 
men. The foundry which formerly existed at Lochee in connection 
with the steam-car works there has now been removed to and 
fitted up in the new car shed, and forms a very complete little 
engineering sbop, motive power being derived from electricity. 


Wolverhampton.—On Monday the Town Council resumed the 
consideration of the proposals of the Tramways Committee as to 
the construction of an experimental line of tramways on the Brown 
underground surface-contact system, an offer to lay down the line 
having been made by the Loraia Steel Company. Ib was stated 
that the Board of Trade had virtually agreed to the Corporation 
giving the system a trial. With regard to the oxpense of the 
proposed line, it will amount to £24,500 more than the overhead 
system, and the extra cost per year with regard to repayment 
will be £1.155. 10 was ultimately agreed to construct the 
experimental line as proposed. The system with whicb it is 
intended to experiment consists of hermetically sealed-up studs 
communicating with an electric cable which runs beneath the 
tram roate. e studs are contained in a bor, the outer casing 
being a hollow composite granite trough. The lower portion of 
the trough contains she electric contact with the under cable and 
the stud, by means of which the current is taken up from the 
cable for the use of the car is fixed in a steel plate. Contact 
with the upper portion of the studs is obtained by means of a 
skate and magnets affixed to the bottom of the car. The msgnets 
in the car draw up the lower stud, and thus establish electrical 
contact ; but directly the car has passed. the lower stud drops 
back, and all risk of live electricity being left on the tramway is 
obviated. The stud cases are so closely sealed that the leakage 
of the current is considered impossible. The system is being 
worked in America by tho Lorain Steel Company. 


London Undergreund Railways —The joint committee of the 
Lords and Commons appointed to enquire into the various Bills 
now before Parliament relating to underground electric railways 
in London, held their first sitting on Tuesday. Lord Windeor 
having been elected to the chair, Mr. Liotler, K C., stated the 
case for the Brompton and Piccadilly-ciroue Railway. The line 
had been authorised from Brompton-road by Hyde Park corner to 
Picesdilly-circas, It was now proposed to extend tho railway from 
Piccadilly to Museum street, where it would join with the Central 
London Railway, and thus get a route to the Bank and North and 
East London. Sir James Szlumper, C.E., engineer to the com- 
pany, examined by Mr. Coward, K.C., said the extension would 
give connection. not only from Brompton into the City, bat would 
also give a means of communication from Earl's Court, where 
there was a physical junction in the open with the District Rail- 
way to all places served by the District Railway, such as Wimble- 
don, Patney, Ealing, and the western suburbs of London. He 
considered this schome and thatof the Piccadilly and City Railway 
incompatible. Mr. Balfour Browno, K.O., for the Piccadilly and 
City Railway, contended that the Bill in question waa not a bond 
fide attempt to give facilities to the public but simply a blocking 
line. Tbe town clerk of Holborn was called in opposition to the 
Brompton and Piceadilly scheme. The Holborn Corporation, he 
stated, considered the proposed extension was on an undesirable 
route, and were firm in that view since the proposed extension to 
Islington had been given ap. The Chairman stated that the com- 
mittee were of opinion that if a route, having in view possible 
extensions, was a suitable one for relieving the traffic they would 
give it their favourable consideration. The committee postponed 
the further coneideration of the achemes till they should hear the 
views of the County Council and the City Corporation. After - 
wards they opened the consideration of the Charing Cross, 
Hammersmith, and District Railway Bill. 

The Manchester-Liverpool Monerai!l.—The revised Bill pro- 
moted by the Manchester and Liverpool Electric Express 
Company for powers to connect Manchester and Liverpool by 
a monorail line has been before the Select Commi'tee of the 
House of Lords presided over by Viscount Falkland thie week. 
It wae stated that every local authority along the route, with 
the single exception of the borough of Salford bad approved the 
scheme, the only other opposition caming from the railway 
companies on the ground of competition. Mr. Behr, the 
inventor of the system, stated that the result of his experi- 
mente had satisfied bim that it would be possible to run at 
the rate of 110, or even 130, miles an hour without riek 
of derailment. If a train should break down,» signal would be 
given to the succeeding train at a point many miles from the 
soeno of the accident, There would be no more difficulty in 
pulling up at the terminus than in the case of an ordinary rail 
way. The estimated amount to be expended on construction was 
£1,218,306, and on land £568,508 including £30,000 for stations 
at Manchester and Liverpool. Dealing with the petition of the 
Salford Corporation, he said the conetruction of such & tunnel as 
was suggested by the borough engineer would involve an expen- 
diture of £400,000, and an annual cost of from £10,000 to £13 000 
for pumping. With regard to the opposition of the Cheshire 
Lines Committee, Mr. Behr disclaimed any intention to construct 
a rival scheme. Among the otber witnesses examined on behalf 
of the promoters were Major Cardew, Mr. К. E. Cooper, C. E, 
Mr. J. M. Dobson, and Mr. Shelford, С.Е. The firen named 
engineer said he saw no reason whatever why a train of 50 tons. 
the ht of Mr. Behr's carriage, should not be driven on the 

coposed line so as to cover tho distance between Liverpool and 
Manchester in 20 minutes, and there was no reason to suppose 
that the train would not be under proper control. He did not 
think this line would involve any exceptional risk, Sir William 
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Preece also gave evidence їп support of the Bill, more icularly 
with reference to the electrical portion of the scheme. He approved 
of the proposal to establish a central generating station ab War- 
rington, and stated that within a limit of 50,000 h.p. the larger 
the station the cheaper the cosb of production. He was satisfied 
that there would be no difficulty in carrying passengers in safet 
and comfort at a speed of 110 miles an hour. Sir Frederi 
Bramwell expressed the opinion that the proposed system of 
construction was well adapted for attaining high speed with 
safety and comfort. The monorail bad the same advantege over 
the two-rail system that the bicycle bad over the tricyo On 
the question of brakes, he believed a train running ab 110 miles an 
hour could be pulled up in 25 seconds within a distance of 750 yards 
without any injurious shock to the passengers. As compared with 
the ordimary railway, the necessity for brake power on the pro- 
posed line was less in а remarkable degree. He did not think the 
suggestion of a tunnel, роо forward by Salford, wise or practicable. 
Id would be destructive of the scheme, and would be of no advan- 
tage to Salford. Speaking from a knowledge of Salford, he said 
thatif ever а boon was offered to a place it was the proposal of 
the promoters in the present case. The co umiti ee adjourned. 


LIGHTING AND GENERAL. 


Bolton-on-Dearne. —The Urban District Council are supporting 
the Yorkshire Electric Powers Bill. 

Bacup.—The Town Council are still conferring with the 
Lancashire Electric Power Company. 

Shipley.—Mr. S. D. Schofield hae been appointed electrical 
engineer to the Urban District Council. 

Penge.—The Urban District Council havo sealed an agreement 
with the Lewisham and District Electric Supply Company. 

Sutton Coldfield.—Free connections are to be made to the 
pnus of all applicante for the ele-brio light on. or before 3180 

nat. | 

Erdington.— The District Council have entered into an agree- 
"ree icem the National Telepbone Company for the erection of 

po 68. 

Leeds —Mossrs. Pease and Partners, Limited, are makiog 
arrangements for lighting the Waterhouses and Esh district witb 
electricity. 

Ludlew.—The Town Council have advertised for tenders for 
carrying oud the electric light works and refuse destructor in the 
Smithfield. 

Eocles.—Direct telephonic communication is to be provided 
between the Eccles and Salford fire stations by the National Tele- 
phone Company. 

Matlook.—A scheme for suggested electrical supply and for 
lighting was discussed in private ab last week's meeting of the 
Urban Dietrict Council. 

Breohia.—The District Committee have allowed Mr. M'Nab, 
Keithock, to carry electric light wires over the road at Newton 
Mill instead of anderground. 

Belfast.—The question of providing telephonic communication 
with No. 1 lighthouse has been referred to the Navigation Com- 
mittee of the Harbour Board. 

Kearsley.—The Urban District Council have authorised Messers. 
Lacey, Clirehugh, and Billar to prepare specifications for the 
complete equipment of the tramways. 

Walthamstow.— Application is to be made for sanction to 
borrow £945 in connection with the instaliation of the electric 
light at the Council’s public buildings. 

Darlaston.—Mr. F. H. Tulloch has held an enquiry into the 
District Council’s application for sanction to borrow £200 for 
wiring and electrically equipping the town hall. 

East Dereham.—The Urban District Council have carried a 
resolution to the effect that an approved telephone company 
receive permission to work a telephone system in the town. 

Derbyshire and Nottinghamshiro Electric Power Bill. — This 
Bill bas passed Sir William Houldsworth's Select Committee of 
the House of Commons, and will be reported for the third reading. 

West Ha:t!lepool.—At6 tbe meeting of the Town Council on 
Tuesday. the Electric Lighting Committee recommended the 
extension of supply mains to Seaton Carew ab an estimated cost 
of £3,500. 

Anglo Irish Cable. —The shore end of a cable just laid for the 
Commercial Cable Company between England апа Ireland has 
been successfully landed ad Weston super- from the steamer 
** Silvertown.” | 

Share Market.—During the week electric shares kept firm. 
Metropolitans, Westminster. and 80. Jamee's were in demand, 
British Electric Tractions and British Insulated Wire debentures 
were fairly active 

Hexham.—The Council have instructed Messrs. Lacey, Clire- 
bugg. and Billar to prepare a report on a combined scheme for 
lighting and traction, dealing with the advisability of the 
utilisation of water tor motive power. 

Seuthwick In responee to an application from the town clerk 
of Brighton for permission to fix overhead telephone wires in the 
district, the Urban Distriob Council are forwarding a reply oxprees- 
ing strong objection to the overhead system 


Ilkeston.—Arrangements have been made whereby the Council 
can purchase electrical energy from the Derbyshire and Notts 
Electric Power Company, it is stated, ab a more reasonable price 
than that at which they could produce ib themselves. 
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Geele.—The Goole Chamber of Commerce have рше а resolu- 
tion in favour of the Yorkshire Electric Power Syndicate’s Bill, 
and have authorised the chairman of the chamber to give evidence 
in support of the measure before the Parliamentary Committee. 


Bury.— Аб a recent meeting of the Electric Lighting Committee 
a report was presented showing an increase of 224 per cent. in the 
current sold and 20 per cent. in the revenue for the quarter ending 
March 31, as compared with the corresponding period of lasb year. 


Leith.—Regarding leakage of electric energy, the Electrical 


Engineer reported at Tuesday's mome of the Town Council: 
t 


that there was absolutely no leakage on the system in Leith, aud 
ins the unite unaccounted for compared favourably with other 
wns, 

Ageney.—We are informed that Mr. H. Bath Spencer, 
M.I.Mech.E., has been appointed agent in London for Messrs. 
George Fletcher and Co.. at 21, Mincing-lane, E.C., particularly 
in connection with condensing plant installations for power 
stations. 

Alloa.—The British Electric Plant Company, Limited, who 
have secured the contract for the electric installation for the 
burgh, have for some time bsen busy in erecting tbeir works 

expect to be able to supply current by October or November 
ab the latest. 

Wrexham.—The Council have obtained from the Alliance 
Insurance Company the sum of £5,000, being the fourth equa! 
instalment and residue of the electric lighting loan of £20 000 
authorised to be borrowed with the sancion of the Local Govern. 
ment Board, dated Nov. 13, 1899. 

Mammersmith.—The last report of the Electricity and Ligho- 
ing Committee states that seven additional consumers have been 
connected, representing a maximum of 260 8 c.p. lampe; these 
added to the number previously reported, show a total of 862 
consumers taking current from the maine. 


Ky.—The Western Mail says there are in Treorky aud 


Treor 
Cwmpark (which is within the postal area of Treorky) somewhere 
about 15,000 inhabitante, principally colliers, bud, strange to ғау, 
there is no telephone exchange there, either belonging to the Post 
Office or the National Telephone Company. 

Boiler Blocks and Fiue Covers.—Mr. William Stokes boiler 
setter, builder. etc., 7, Queen’s-road, Reading, hae iesued a new 
cara ely descriptive of the well known boiler seating blocks, 
straight flue covers, boiler flue covers, copings, etc., which he 
manufactures, and of which he is the patentee. 

Mentrose.—Aba meeting of the Town Council on Tuesday a 
letter was read from the Board of Trade enclosing copy of the 
approval the Board proposed to issue for the connections to be 
formed by Edmundsone' Electric Lighting Company which are to 
be made ab certain parte of their electrical work s. 

The Cester Question.—The town clerk of Shoreditch is dealing 
in a practical way with this question, Commodious new stalls 
bave been erected by the Borough Council. Each is fitted with 
two Рота ineandescent electric lights. The rent asked is 
7s. 6d. per week, which includes removal of refuse. 

Greenock.—At the meeting of the Police Board on tbe 7th 
inst. the receipt was signed for £80,000 to be borrowed from the 
Public Works Loan Board, notwithstanding а little opposition on 
account of no statement having been submitted of the previous 
expenditure of £50.000 by the Board on electricity works. 


Burnley.—The Council have agreed to rescind a previous 
resolution to borrow £10,400, and intend instead to apply for 
sanction to the borrowing of the following sums; for expenditure 
on electric lighting account in excess of borrowing powers, 
£3,787. 10e. 9d.; ani for proposed extensions to the electricity 
supply works, £7,760. 

Maidenhead.—The Town Council have granted an application 
from Mr. H. Rose for permission to lay an underground cable 
from his house in Ray Mead to the river for the purpore of launch 
charging, informing him at the same time that after the Corpora- 
tion have established their inatallation he will be unable to supply 
electricity to any person. 

New Issue. —An issue is being made at 974 per cent. of £400,000 
of 4 per cent. first debentures in the Primitiva Gas and Electric 
Lighting Company of Buenos Ayres, Limited. The company has 
been formed with a share capital of £1,200,000 to acquire the 
undertaking, property, and assets of La Compania Primitiva de 
Gas de Buenos Ayres, which was formed in 1855. 

Sleaford.— The Electric Lighting Committee reported the 
acceptance of several tenders at the last meeting of the Urban 
District Council. The offer of the gas company to sell the whole 
of the street lamps for £350 was declined, and a teuder for new 
electric light pillars accepted. A loan for £7.000 at 33 per cent. 
has been arranged with the Prudential Assurance Company. 

Airdrie.—The Town Council ere opposing the Bilis of the 
Caledonian Electric Power Company and the Clyde Valley Electric 
Power kir and with the view of securing clauses protecting the 
burgh’s rig ts as to the roads, etc. They have aleo asked the 
Scottish House.to-House Electricity Compsny, Limited, for the 
insertion of clauses into their Bills protecting the interests of 
the Town Council, 

Sheffüeld.—M:. S. E. Fedden, engineer and manager of the 
Sheffield Corporation electric supply department, on the 3rd inst. 
presided at a dinner at tho Carlton Restaurant, to celebrate the 
doings of the football club during the past season. Tho club, 
which only started to play during the second half of the season, 
has a good record—10 matches played, five won, two drawn, with 


a goal average of 39 against 16, 
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King's Lynn.—The Corporation have decided to make а reduc- 


tion in their charges for current for lighting purposes, and instead 


of а general charge of 5d. per unit, а scale has been adopted as 


follows : for all current consumed during the months of May, 
June, July, and August 3d., and for the remaining eight months 


5d. per anit; for each winter quarter, after 10 units per 8 c. p. 
lamp have been used, 3d. per nnit. 

Blaydon.—The District Council are considering offers to supply 
electrical power to the district from the Newcastle-on- Tyne District 
Electric Lighting Company and from the Durham and District 
Company. The latter company will nod only consider the lighting. 
but also the bringing of trams into the district. The matter: 


stands adjourned until June, so that in the meantime the newly- 


elected members might consider the question. 


Londen Gazette, —Mr. Н. W. Freshwater, Brightou.cbambers, 
St. Stephen's-avenue, Bristol. chartered accountant, bas been 
appointed trustee in the estate of G. T. Lloyd (trading as G. T. 
Lloyd and Co.), lately residing at 109, Cheeterfield road. Bristol, — 
A receiving order has been made out re G. F. Cook (trading as 
G. F. Cook and Co.), lately reeiding at Lightcliffe, Yorkshire, and 
carrying on business ad Charles-street, Bradford, on debtor’s 
petition. 

Edinburgh.—Owing to a short-circuit of the mains, caused b 
the breaking of a feeder, the supply of current was interrupte 
for a short time оп May 1. The Cleaning апа Lighting Committee 
of the Town Council have decided to recommend certain lighting 
improvements in the city, including the introduction of the elec- 
tric light in Albert-atree», from Leith walk to Easter-road, and in 
that portion of the Portobello road from Abbeyhill to Jock's Lodge 
police station. 

Cleveland and Durham Electrie Power Bill.—The amend. 
mente inserted into this Bill include a clause for the protection of 
Stockton Bridge. A proviso added to Clause 43 authorises the 
company to furnish energy to authorised distributore. А proviso 
has also been inserted that the terms to such distributors should 
be as favourable as those granted to any other person. With 
these amendments the Bili passed through committee of the 
House of Commons on Tueeday. 

Yorkshire (West Eiding)—4Ao the meeting of the County 
Council on Wednesday, the Law and Parliamentary Committee 
reported that the only action taken ороп the Electric Power 
(Yorkshire) and the South Yorkshire Electric Power Bills had 
been to seek clauses for the protection of the main roads and 
county bridges within the respective areas of supply. Both pro- 
moters applied for the support of the County Council, bud the 
committee decided to remain neutral. 

Alfreton. — At the recent Board of Trade enquiry much opposi- 
tion was raised to the Urban District Council's electricity proposal 
on account of the expense involved and the inopportune time to 
introduce the light. The Board of Trade in consequence decided 
nob to proceed with the application The Council are thus placed 
in a peculiar position. They have incurred a large eum of money 
in preliminary expenees, while they have decided to oppose the 
Derbyshire and Notte Electric Power Bill. 


Meckmondwike.—The Council's petition against the South 
Yorkshire Bill has been withdrawn, and the chairmen of the 
Council and of the Electric Lighting Committee will give 
evidence before the Selec) Committee in favour of the Bill. 
Amongst the Finance Committee's recommendations for the next. 
year we find that they have provided for the electric light installa- 
tion a eum of £393. This was not estimated for at the beginning 
of the year, and they have not obtained sanction to borrow the 
money. 

Lanark.—At a meeting of the Lower Ward Committee of the 
County Council on Tuesday some discussion took place on the 
question of a charge for underground wayleaves for the Corpora- 
tion telephone wires. Mr. D. M'Lerdy, with a view of inducing 
the Corporation to lay their wires und und, proposed that, 
where underground wayleaves were adopted, no charge should be 
made. It was ultimately decided, however, that the rate of ls. 
per mile, which wae agreed upon at a former meeting, be 
adhered to. 

Steck Exchange. —The Stock Exchange Committee have 
ordered the undermentioned securities to be quoted in the 
official list: Edison and Swan United Electric Light Company, 
Limited, £100 000 5 per cent. second debenture stock, in lieu of 
the provisional certificates now quotea. Application has been 
made to the Exchange Committee to allow the Central London 
Railway (£2 062,970 ordinary stock, £393,515 4 per cent. preferred 
stock and £393,515 preferred stock in lieu of the shares now 
quoted) to be quoted in the official list. 


Cempensatien, —The action brought by Mr. Edward H. Robin- 
son, of Collins street, Blackheath, against the Blackheath and 
Greenwich District Electric Light Company for damages under 
Lord Campbell’s Act in consequence of the death of his son 
Arthur, who was killed in October last while at work on the 
switchboard at the company’s premises аб Blackwall Point, has 
been settled, the company haring, paid to Mr. Robinson the sum 
of £200, including costs. Mr. C. E. 8. Mason, of Blackheath, 
was solicitor for the plaintif —Kentisk Mercury. 


Epeom.—The Lighting Committee propose to a clerk of 

works to superintend the construction and laying of the mains, 
fixing the plant, boilers, etc The Urban Distriot Council have 
decided to advertise the tenders for meters and cut.oute for con- 
sumers' premises, and at the same time to give notice that except 
where exceptional conditions prevailed, the Council would take | 
into consideration the advisability of making connections free of 
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charge to the meters of those applying for electrio ht durin 
the laying of the maine in the com pulsary area. x E 


Malvern.—At a meeting of the District Council on Tuesday it 
was decided to adopt a scheme prepared by the surveyor for erect- 
ing a refuse destructor in conjunction with an electric lighting 
installation, at a total cost of £17,000. The Council having refused 
to allow overhead telegraph wires through a portion of their 
district, the Postmaster-General wrote stating that if the refusal 
was persisted in the extension of the telegraph bo the outside 
distried must be abandoned, as the expec business would not 
justify an underground cable. The matter was referred to the 

treets Committee, 

Watford.—The Electric Lighting Committee of the Urban 
District Ceuncil reported at the last meeting of the latter that 
Messrs. Preece and Cardew’s observations, practically approving 
of Mr. Colebrook’s report, were considered, and the committee 
recommended the acceptance of Messrs. Ferranti’s estimates for 
switch gear amounting to £733, and for 12 junction boxes amount- 
ing to £210, the remainder of the extension works to stand over 
until after the Local Government enquiry. The committee recom- 
mended that application be made to the Local Government Board 
for sanction to borrow a sum not exceeding £31,000 in order to 
carry out the works suggested by Mr. Colebrook and approved by 
Messrs. Preece and Cardew. The reporte were agreed to. 


Gardiff.—_The engineer has presented a return showing that 
during the last month the works cost of generating current waa 
104d. per unit. That, however, does not include management 
costs. He hopes in time to reduce the cost to 75d. per unit. 
Mr. Ellis has further submitted a statement showing an estimated 
excess over the estimate for vhe year ending March 31, 1901. 
This showed that the estimated expenditure was £6,733. 6s. 6d., 
and the total expenditure £7,684. 1s.. or total excess expenditure 
over the estimate of £950. 11s. 6d. This excese is attributed partly 
to the increase in stores, which totalled £1.166, or about £300 
more than last year. The lighting account for the year ending 
March 31 shows a total revenue of £1,641. 17е. 3d., and an 
кше for public lighting of £1,528. 10s. 4d., leaving а 
balance on the right side of £113. ба. 11d. 

Dundee Telephones. —À0 a recent meeting of the Town Council 
& discussion arose upon the proposal to give underground way- 
leaves to the Nabional Telephone Company without any charge. 
I$ was pointed out that if the Council at any time desired to 
municipalise the telephones and to open a municipal exchange, the 
wayleaves granted prior to that time would have become the 
регеа property of the company. Ib is reported that it was 

eeided that in the agreement with the company it should be 
declared that if аб any future period the Town Council applied 
for and obtained a license, then the Telephone Company should 
not be entitled to ask thab the wayleaves already granted to them 
should be made permanent. This would be an easy way out of 
the difficulty if ib were feasible, bub no contract over-riding the 
Government regulation would be tenable at law. 


Manchester.—An enquiry was held on Tuesday into the applica 
tion of the горон for power to borrow sums of £310,110 and 
£500,000 for the purpose of supplying electricity and eeveral 
smaller amounts. The Town Clerk said the Corporation had 
agreed to supply other districts outeide their own area with the 
electric light, and had also entered into agreements, in connection 
with the tramways scheme to go beyond their own area into part 
of Salford, part of Stockport, Middleton, Droyladen, Audenshaw, 
Denton, Gorton, Heaton Norris Levenshulme, and Faileworth. 
When all those lines were completed, the Corporation would have 
150 miles of single track. The amount authorised to be borrowed 
by the electricity department up to the end of last March was 
£884,011, and the totel amount expended on capital account to 
the same date was £867,322. There was no opposition to the 
present proposals. 

Werthing.—The laying of the casings and the erection of the 
aro lamp columns is being proceeded with, and the cables in con- 
nectian with the arc lamps on the Parade will be laid by Whiv- 
eantide. The Council have decided to adopt as a general rule a 
recommendation that requisitions for extensione of distributing 
mains be ed to, on an undertaking being given guarantee- 
ing. as a minimum charge, a return of 10 per cent. on tho actual 
outlay incurred until the revenue from such extended main from 

rivate consumers equals that percentage (the Corporation allow- 
ing in the meantime, as a set off against the percentage so payable, 
such sums as may be received for current supplied to premises 
connected with such extensions), and leaving it open to the com- 
mitbee, should they think fit, to recommend any variation in excess 
of that percontege so far as regards any particular street or streets 
in respect of which a requisition is made. 

Newoastle Telephones.—A deputation from Newcastle this 
week had an interview with Lord Londonderry with reference to 
the city telephones. The members of the deputation were intro- 
duced to the Postmaster- General by Mr. Renwick, M.P., and 
stated their case at some length. Newcastle was said to possess 
& larger number of subscribers to the Post Office telophone than 
any other city in the kingdom, there being 600 or 700 on the list. 
Preferring the Government service to any rival concern. they are 
anxious to secure an extension of its lines as well as other facilities. 
Unless the Post Office authorities exert themselves, however, there 
is a fear that the National Telephone Company may eecure the 
entire control, and thus establish a monopoly which, they thought, 
ought not to be allowed. His Lordship received the deputation 
very courteously, listened with close attention to the various 
points brought under his notice, and promised to carefully 
consider the remedies that had been suggested, 
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Bankruptcy.—The first meeting of creditors was held on 
Monday under the failure of A. W. B. Pearson, electrical con- 
tractor, etc., of 81, Palmerston-buildings, Е.С. The debtor has 
carried on business since 1898, and has held contracte for the 
London County Council and other public bodies. He is also 
interested in various patents and secret processes, among the 
number being eborine, а vulcanite substitute, a rotery engine 
pump, а patent switch, an artificial indiarubber, a method of 
treating waste cork, etc.. for the manufacture of paving and 
flooring, and a dry cell. His present position is apparently due 
to the failure of Mr. Herbert Alexander, of Leeds; Messrs. 
Schmolze, Rischmann, and Co., foreign bankers; and others, to 
naeeb their acceptances. The Chairman said that the debtor was 
nnable to attend the meeting, but had sent in a draft statement 
of affairs showing liabilities £10,216, and assets expected to pro- 
duce £13,814. Mr. J. R Woodley, ed accountant, was 
appointed trastee.— Daily Telegraph. 

Kingston (Surrey).—Sanction has been obtained to the borrow- 
ing by the Corporation of a further sum of £17,800. The Local 
Government Board have informed the Council that they were 
advised that the proposed underground main flues should be 
strengthened, and some means taken to prevent heavy weights 
coming directly upon them. The borough electrical engineer is 
about to prepare a section of new flues. "Tenders for a loan of 
£6,000 are being invited. An enquiry having been made as to the 
price ab which the Corporation would be prepared to supply con- 
tinuous current for a lift ab the workhouse, a reply has been sent 
that the current supplied by the Corporation was alternatin 
current, which was equally applicable for the purpose, and whi 
could be supplied at the reduced price of 3d. unit, Subject 
to the approval of the Council, and to the Works Sub-Committee 
being satisfied as bo details, additional machinery is to be ordered, 
in accordance with the details prepared by the borough electrical 
engineer, ab a cost of £4,800. 

Battersea.— Application is to be made to the Local Government 
Board for sanction to the borrowing of the sum of £318 to prie d 
the cost of electrically wiring the central library гс апа, 
Spon receipt thereof, to the London County Council for the 

vance of the sum in question. A mortgage deed has been 
sealed in respect of a further loan for £10,600 on account of 
the general electric lighting scheme. The Lighting Committee 
of the Borough Council have been in communication with the 
Electrical Trades Union and Callender's Cable and Construction 
Company, Limited, with reference to the wages paid by the com- 
pany to cable jointers and jointers’ mates in connection with their 
contract for laying electric mains, etc., throughout the borough, 
and in their last report state that they have had no reason given 
to them to interfere wivh the arrangements made by that е 
for carrying out the contract in question. The committee have 
also revised the wiring rules, etc., and the charges relative to the 
supply of electricity to premises within the borough. 

Islington.—The Borough Council have decided to borrow 
£5,300 for necessary distributing mains, and £3,100 for extension 
of mains, besides £2,212 for meters, indicators, terminal boxes, 
ete. The Lighting Committee has reported having had under 
consideration a report from the electrical engineer stating thab 
he has made exhaustive enquiries upon the subject of mechanical 
stoking. and recommending a trial of two new types of stoker with 
a view of economising the consumption of coal and reducing the 
quantity of dust paseing into the flaes and stack. The makers 
of these appliances were prepared to fix them complete to the 
Council's boilers on trial for two months on condition that if found 
satiefactory the Council should purchase outright, and under these 
circamstances the committee were of opinion that a trial should 
be made. The estimated coat of the two stokers was £500, and 
the committee recommended that the estimate be approved, and 
that they be authorised to proceed with the trial and to purchase 
the stokers if such trial was in their opinion satisfactory. The 
report bas been adopted. 

Dalkeith.— The lighting provisional order for the burgh of 
Dalkeith issued to Mesers. Crompton and Co., Limited, states 
that the streets to be included in the area in which mains are to be 
laid are High.street, Eskbank.ruad from corner of Newbattle- 
road, Buccleuch street, South. street, and Lothian- street. Ib is 
expected the arrangements for the supply will take about two 
years, Where the consumer is charged electricity for lighting for 
his own use be will pay 108. for any amount up to 20 unite, and 
for each additional unit over 20 64. Не can also have the option 
to pay for any amount not exceeding the equivalent of 91 hours of 
supply st the maximum power which has been demanded by him 
at the rate of 7d. per unit, or for any further supply exceeding 
the equivalent of 91 hours of supply ad such maximum power ab 
the rate of 4d. per unit. When the consumer is charged by the 
electrical quantity contained in the supply given to him he shail 
be entitled to pay according to scale, the amount of energy sup- 
plied him being taken to be the product of that olectrical quantity 
and the declared pressure at the consumer’s terminals as may be 
declared by the Messrs, Cromptone’ officials under the Board of 
Trade regulations. 

Earl's Court —The Military Exhibition ab Earl’s Court, which 
was opened by H.R Н. the Duke of Cambridge on Saturday last, 
bide well to become a very attractive place when ib is a little 
more forward. Іо is but fair to say that the ‘ Military Exhibi- 
tion part proper is quite ready, and there electric searchlighte 
may be seen cheek-by-jowl with medizval casks, to which they bear 
a very marked resemblance. The side shows, howevor. are linger- 
ing. The electrophone is still to the fore, motor launches are on 
the programme, also a miniature railway, an accamulator train in 
the shape of a ferocious dragon, and ‘the Reno inclined elevator, 
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which is American for moving stairway. Amongst the entertain- 
ments already in fall swing, the b attraction, bar the 
highly spectacular '' China,” in which about 1,500 persons occupy 
the stage for a considerable stretch of time, and shout and shoo) ab 
each other to their hearts’ content, there is the stereorama from 
the Paris exhibition, a great mechanical 5 a 
beautiful effecb; also Holz's military tableaux, a trip дото the 
Canton river by means of a millrace, a trestle bridge erected by 
the Royal Engineers. and a pontoon bridge on the lake. The 


esmeared by the advertising fiend. | 5 

Darlingten.—The number of consumers connected during the 
last month was six, making a total of 70. The number of 8.c p. 
lamps connected during the month was 537, making a total of 
6 047. There had been applications from 21 intending consumers 
who will require 1,208 8-c.p. lampe. The number of units 

during the month was 10,378, and 304 tons of coal had 
n consumed, the cost of coal per unit belog 61d. From the 
annual estimates for the electric lighting deparbment we note that 
the Finance Committee is to be asked to provide £500 for the 
purpose of meeting the expenses of this department for the year 
ending March 31, 1902. The Council are opposing the Cleveland 
and Durham Electric Power Bill. Dr. A. B. W. Kennedy is to 
give evidence. The electrical engineer has reported that іа order 
to provide for the probable requirement of the near future it will 
be necessary to extend the works, and he has been instructed to 
pre the n plans and specifications for such extensions 
without delay. Messrs. Kennedy and Jenkin are to be com- 
mupicated with as to their professional charges for acting as 
consulting engineers in the extensions, The borough electrical 
engineer is about to pre and submit another reporo as to the 
probable сово of extending mains in order to supply any of the 
works in the town where a supply for power purposes may be 
required. | 

Warrington —It is proposed that application be made for 
samction to the borrowing of a further sum of £15,000 for exten- 
sions, in accordance with the following report by Mr. Preece: 
“The present full-load capacity of the works is about 350 kw., 
allowing one of the 260-kw. engines and dynamos as spare plant. 
It is desirable to arrange without delay for the addition of a new 
boiler, engine and dynamo to enable the output of the works 
to be at leas» 600 kw. The necessity for this has already been 
explained to the committee, and a resolution has bsen passed to 
enable estimste« to be prepered for this excension. The following 
is my estimate. of the expenditure necessary within the next 
12 month«: new boiler, superheater, brickwork, and pipes, 
£1,520; one 500 kw. engine and dynamo, £5 000; additions to 
switchboard for new dynamo and feeders, £200—total for worke, 
£6,720. As regards the extensions of the mains, a plan is sub. 
mitted showing tbo work that is n to enable the Corpora. 
tion to supply pending consumers, They involve extensions along 
Liverpool road Bewsey street, Howley lane, and Church street, 
with three new feeding pointe. Io will be necessary to provide 
fór some 4 000 yards of conduit, 4,000 yards of feeder, 2 600 yards 
of distributors. The cost will be £6,500. Hence the total cosb is 
estimated at: generating plant, £6 720; mains, £6,500 ; ongineer- 
ing and contingencies, $780—totel, £14,000 No provision bas 
been made for any extension of the public lighting, though thie 
may be coneidered advisable wherever mains are laid in new 
streete.” | 

Barnsiey.—The Town Council have written to the Local 
Government Board in reference to the proposal of the Guardians 
to borrow money for an inetallation of the eleotric light ab the 
workhouse, submitting the following statement : ‘‘Under the 
powers of the Electric Lighting Provisional Order, 1890, the Cor- 
poration had expended nearly 000 and were about expending 
another £20,000, for the supply of electricity within the borough. 
The workhouse was within the borough, and the Corporation were 
able and willing to supply electrical energy to thé workhouse. On 
Feb. 20, 1900, the Lighting Committee reccived a deputation from 
the Board of Guardians as to the terma upon which the Corpora- 
tion would supply olectrical energy to the workhoase. On the 
26th a letter was addressed to the clerk to the Guardians, on 
behalf of the Lighting Committee, etating the terms which they 
were prepared to recommend the Council to offer for a supply of 
electrical onergy, but from thab time until now ne reply had been 
reoeived from the Board of Guardians. The Lighting Commitbee 
now learnt that it was the intention of the Board of Guardians to 

d upwards of £4,000 in providing a system of their own for 
generating electrical energy ab the workhouse. The Corporation 
could supply en at much less coat than the Guardians could 
possibly supply themeelves, and believed the proposal of the 
Quardiane, if carried into effect, would be an extravagant waste of 
fands obtained from the public rates and the Lighting Committee 
therefore trusted the Local Government would refuse to 
sanction that application." 

“The Glasgow Herald."—The Glasgow Herald is being printed 
at the Glasgow Exhibition by a Hoe machine capable of being 
worked in two sections, each of which prodace an eight-page 
paper ab the rate of 48,000 an hour. Papers, varying in size from 
24 to 32 pages. can be produced аб а в yielding 12,000 an hoar 
by a change of coupling. The machine is fitted with a very 
complete electric motor . on the ‘‘ reducer” 
(релге, patent) system of the British Electric Plant Company, 

mited, of Alloa. The apparatus comprises a motor of 50 b. h. p., 
"e of developing a turning effort at starting equivalent to 
100 h p., whicb drives the machine direco through а flexible 
coupling. When going at full speed the motor runs about 
400 revolutions per minute, while for preparation of the printing 


tic wheel, which is still all there, has been most wonderfully 
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rolls and for leading. in е paper a nob exceeding th of 
this, or 16 revolutions, is demanded. This requirement of a 
dead-slow speed, which must be constantly maintained without 
variation, is meb by the employment of a motor generator 
transformer, the reducer, whoee function is to uce the 
preesure of supply from 500 volte in this esse to a lower pres. 
sure corresponding to that of the slow speed. "The transformer 
has a capacity of about 18 h.p., and at the slow epeed named this 
enables the press motor to turn with an effort equivalent to 100 h.p. 
аб its normal full speed. The controller is of special design, and 
by the continuous motion of a handwheel all the necessary motion: 
for starting. regulating. and stopping tbe machine are performed, 
the arrangement being such that each follows in ite proper 
sequence. Another fosture is the provision of a reversiog switch 
for enabling the movor to turn the machine backwards when 
wanted. Owing to the high velocity and to the great mase of 
machinery їп motion, the inertia аб full speed is very large, and 
considerable: loss of time would ocbur were the motor merely 
switched off and allowed to slow down gradually. To prevent 
this an electromsgne'io brake is provided, which comes іаво action 
automatically whenever the current fails or is switched off, snd to 
further complete the effectiveness of control a number of push 
buttons are fixed at different positions on the machine. pressure 
on any one of which opens the cut-out and applies the brake. 
Thus any attendant noticing a breakage in the paper can promptly 
stop the machine and prevent waste. 


Colchester —The supply at the Corporation’s electricity works 
was started in December, 1898, for private lighting only. A low- 
pressure continuous (three-wire)eystem was adopted The preesure 
of supply is s$eted at 105 volos. Loans to the amount of £21,400 
have been sanctioned, £20 763 was borrowed, of whith £712. 
10s. 7d. has heen repaid. We have received the following analysis 
of accounts for the year ending March 31, 1901, the second year 
of working: Capital expenditure to Dec. 31, £21,948. 16s. 6d. ; 
revenue from electricity supply, £3.083 8s. Id.; revenue fronr 
meter rents and other sources, £111. 12s. 8d. ; todal revenue, 
£3 145. Os. 94. ; total costs, £1,818. 8s. 2d. ; gross profit before 
providing for interest, charges, and sinking fund, £1,331. 12s. 7d. ; 
percentage of groes profit to capital (outlay during year being 
averaged), 6°57 ; interesb on loans, lees interest receivable, £469. 
12s. 9d.; sinking fund, £497 17e. 5d.; percentage of sinking fund 
to capital (outlay during year being averaged) 2°27; financial 
result, after payment of all charges (surplus), £364 ; capacity of 
dynamos March 31, 400 kw ; maximum load reached, 162 kw. ; 
load factor, 10 76; number of 8 c.p lamps connected March 31, 
10,540 ; units sold, 111 400; unite sold per 8.c'p. lamp connected 
(connections during year being averaged), 1334; statatory 
maximum price per unit 8d.; rent charged, private lighting, 
8d. to 51. ; power and heating, 4d. ; average price obtained, 644 
The analysis of cosd is as follewa : (A) Generation and Distribution 
Costs. —(1) Coal and other fuel, including cartege, 1900.1, £780 or 
1 68d. per unit (1899-1900 £211 or ‘83d. per unit) —increase, ‘85d.; 
(2) oil. waste, and stores, 2101 or 23d. (£39 or 151 )—increase, 
08d.; (3) wages, £270 or 58d. (£189 or 741.)—decrease. 16d.: 
(4) repairs maintenance, etc, £113 or 24d. (£130 or ‘51d.)— 
decrease, 27d. Total works coste £1,264 or 278d. (£569 or 
2 23d.) — increase. ‘5d (В) General Costs.—(5) Rent, rates, and 
taxes, £76 ог 186d. (£50 or 2d.) - decrease. 04d ; (6) management 
expenses, salaries, ginge printing, insurance. and general 
establishment £418 ог ‘98d. (£275 or 1 074.) – decrease, 17d. 
Total costs, £1 758 or 3 79d. per unit (£894 or 3 5d. per unit) 
increase, 20d. Thus the financial result for 1900-1901 give a gross 
profid on year's working of £1 331 (lees interest on loan. less 
interest receivable, £460, and amount provided for sinking fund, 
£498), making the surplus for the year £304. 


Haatings. —Io is proposed to borrow £3 289 two-thirds ot which 
amount is for stock to bé purchased on the capial account from 
time to time. The reet is for the purpose of saving and guarding 
against waste The borough electrical engineer in his last report 
on mains extensions says that he has made further enquiries re 
extending mains up London-road, Filsham road, etc., but has been 
unable to obtain sufficient applications to appear to justify this 
expenditure, He therefore advises that unless & number of definite 
applications are received from other quarters extensions be pon- 
fined for the present year to the roads ın which mains are already 
laid. They would probably require during the next winter about 
half-a-dozen additional 20-kw. transformers. With regard to сот. 
plaints from consumers during the past winter, owing бо the 


number of oqeasions upon which it bad been necessary to discon- 


песо their supply during the daytime to enable the men to work on 
the cables for the purpose of јоіпіор-оп new consumers, ebe., he 
recommends that disconnecting pillar boxes, about Aft. Gin. high 
by lft Зір. eqaare, be fixed at various points. The cost of these 
disconnecting pillar boxes, fitted complete with the necessary 
switches is estimated аб about £15 each. A three-way watbmeter 
and two ammeters are to be fixed in each of the existing sub- 
stations. The object of the former would be to measure the 
monthly output of each of the sub stations in order that this might 
be compared with the readings of consumers’ meters. Details: of 
the loan mentioned above are given as follows: 4, 000 yards of 
7/16 cable for house services, laid and jointed complete, at 48. 6d. 
per yard, £900; 150 joint-boxes ab 24е. each, £180; 150 house 
fuses, including fixiog, at 18s. each. £185; 150 meters at £6 
each, £900; 10 disconnecting pillar boxes ab £15 each, £1503 
22 ammerters at £10 each, £220; 11 three-way wabtmeters аб £12 
each, £132; 11 double-pole switches at £15 each, £165 ; two statie 
voltmeters at £10. 10s. each, £21 ; six 20-kw. transformers at £62 
each, £372; four low-tensior ‘four-way fuse boards at £6 each 
£245 two equalizers (for connecting two-wire system with three. 


wire system) at £45 each, £98—total, £3,289. The Council have 
declinetl’ to accept their Lighting Commidtee's recommendation 
that by way of experiment the terms of Mr. Andrewe’s (the 
borough electrical engineer) engagement be so modified as to 
admit of his practising privately as a consulting engineer for the 
period. of one year, subject, however, to his obtaining the permis- 


sion of the committee to act in that. capacity previously to every 


occasion upon which he might desire to do so. We think that 

they might have done so, or at least have offered a higher sala 

M way of compensation, as the fast-growing department can well 
d. 


Giasgow International Exhibitien.—The electric lighting of 
the exhibition buildings has been divided into three distinct 
sections— viz , indus hall, grand avenue, and machinery hall— 
and each section is still further sub-divided into several circuits, 
so that no serious inconvenience would be felt should any break- 
down occur. The industrial hall is lit by means of 345 10-ampere 
Brockie-Pell аго lampe, and 404 16-o. p. Zürich incandescent lamps; 
the grand avenue by means of 105 10-ampere Brockie-Pell arc 
lamps, 120 16-c.p. and 20 200.o.p. Ediswan incandescent lampe; 
the machinery hall by 250 IO. ampere Brockie-Pell arc lamps, 
200 16-c.p. and 30 200-c.p. Ediswan incandescent lampe. The 
main cables for the lighting of these buildings have been given on 
hire by the British Insulated Wire Company, Limited, Prescot, 
and the arc light cables by Messrs Isidor Frankenburg, Limited, 

ord, Manchester. The wiring installation for the industrial 
hall has been carried out by Messrs. Claud Hamilton, Limited, 
Glasgow, and the wiring for the grand avenue and machinery hall 
by Messrs. Lowdon Bros. and Co., Dundee. The main switchboard 
has been given on loan by Messrs. Kelvin and James White, 
Limited, Glasgow. Fine Art Galleriee.—The lighting for this 
e. has been carried out by the Glasgow сораша elec. 
tricity department, and about 4,000 incandescent lights have been 
installed and 100 h.p. for motors. Grand Concert Hall and No. 1 
Restaurant.—The con hall is entirely lit by means of 326 
16-c.p. and 61 32-c.p. Ediswan incandescent lampe, and the 
restaurant by 49 10-ampere Brockie-Pell аго lampe, vhe dar 
contractor being Claud Hamilton, Limited. os. 2, 3, 5, 
and 6 restaurants are fitted with 158 10-ampere Brockie- 
Pell arc lamps and 140 16-c.p. Zürich incandescent lampe, the 
wiring contractors being Lowdon Bros. and Co., Dundee, The 
power for the electric lighting is being supplied by the following 
: Messrs. Willans and Robinson, engine and -rompon dynamo 
and engine and Schuckert dynamo ; Messrs. Robey and Co., engine 
and Mavor and Coulson dynamo engine and Scott and Mountain 
dynamos (two); Messrs. Ruston-Proctor, engine and dynamo; 
евагв. Scott and Mountain, engine and dynamo; Messrs. Alley 
and in, engine and Mavor and Coulson dynamo; Меввге. 
Browett-Lindley, engine and Edison and Swan dynamo; Messrs. 
Belliss and Morcom, engine and Bruce Peebles dynamo; Messrs. 
Sisson and Co., engine and Clarke-Chapman dynamo: Messrs. 
Davey-Paxman, engine and Electric Construction Company 
dynamo; one balancer, capable of dealing with 100 amperes 
ont of balance, by D. Bruce Peebles and Co. Steam. 
boilers are being supplied by the following firms: Messrs, 
Baboock and Wilcox, two water-tube boilers; Mesers. Davey- 
Paxman, Limited, one water-tube boiler ; Messrs. Stirling 
Boiler Company, Limited, two water-tube boilers; Messrs. Babcock 
and Wilcox, one marine boiler ; Messrs. Penman, four Lancashire 
boilers. The whole is under the supervision of Mr. Thomas Young, 
M.LM.E., M.I. E. E., electrician and engineer to the exhibition. 


London County OounciL—The Council on March 26 sanctioned 
the borrowing by the Council of the metropoliten borougb of 
Stepney of a sum of £5,163, repayable within 20 years, for the 
lighting by electricity of the streets within the borough, and the 
money will now be advanced. From the report of the Brigade 
Committee, presented last Tuesday, we note that on being asked 
for an estimate of the annual charge for two fire-alarms, the Post 
Office intimated that if the wires wero carried overhead the rent 
was estimated ab £16, including a special of £5. 108. for 
mew poles, but that if the wires were laid underground, it was 
estimated that the rent would be £72, including a special charge 
of £62 for new pipes. Having regard to the policy adopted by 
the Council in reepect of the use of overhead wires, the committee 
feel that they cannot press the local authorities (who in these 
cases either entirely decline or are extremely loth to consent to 
such use) to agree to wires being carried overhead, and, as the 
chief Шо. содае шо N of these two Ше асое is 
necessary, they the Council to agree to pay the larger 
amount. Tbis rend of £72 will, after 10 pes time, be redueed 
to £10. The expenditure is covered by the amount provided in 
the estimate for the current financial year for fire-alarms and 
telephones. A similar recommendation was made with regard to 
the provision by the Post Office of two other fire-alarms at an 
estimated annual cost of £62. 2s. 64. Notices by various com- 
panies to lay mains were agreed to as follows: From the Brompton 
and Kensington Electricity Supply Company. under the House-to- 
House Order, 1889, to lay mains of high and low tension along Long- 
ridge-road and along Abingdon-villas. From the Charing Cross and 
Strand Electricity Supply Corporation to lay mains, under vhe 
8%. Martin's Distrio Order, 1889, from the company's proposed 
new station in St. Martin's-lane, along St. Martin's lane and 
place, Cranbourn-street, Whitcomb-street, James - street, the Hay- 
market, Pall-mall East, Trafalgar-equare (east and west sides), 
Cockspur-street, Spring-gardens, Charing · oross, Whitehall 
Northumberland - avenue, the Strand, and Adelaide - street, and 
under the Strand District Order, 1896, along Cranbourn street, 
Leioceaber- (north side), and New Coventry-streeb (the works 
J by the Cou on Feb, 26, 1901, 


place, 
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owing to the meagreness of the details supplied by the company 
of the works proposed to be executed, and the su extensive 
interference with the public way in connection with the construc- 
tion of a large underground chamber outside the company’s new 
station in St. Martin's-lane. The Council have since ascertained 
thab the company is already in possession of cellars, with an area 
of 45ft. by 8ft., ander the foobway and part of the carriageway in 
front of the station, and that the company proposes бо do away 
with these cellars, and, in lieu thereof, to construct an underground 
chamber with an area of 11ft. Gin. by 10ft.). From the County of 
London and Brush Provincial Eleotrio Lighting Company, under 
the Sb. Olave Order, 1895, to lay low-tension mains along Great 
Maze-pond, 86, Thomas-street, Joiner-street, Tooley-street, Snows- 
fields, Shand.street, Queen Elizabeth-street, Shad Thames, 
Horselydown-lane, Tower Bridgo approach, Dake-street, Railway- 
approach, and Denman.street (Railway approach and Denman- 
street are on private property, and ere nod maintained by the 
road authority, and the Couneil has no power as regards the works 
in those thoroughfares). From the Notting HillEleotric Lighting 
Company, under the Notting Hill Orders, 1899 and 1895, to lay 
mains across, and along a portion of, Lancaster-road (in substitution 
for the works refer to in a previous notice of the company) ; 
from the same company, under the same orders to lay maius al 
and across Lansdowne-road. From the St. Pancras Boroug 
Council, under the St. Pancras (Middlesex) Order, 1883, to lay 
mains along portions of High street, Camden Town, and Crown- 
dale-road. The Council aleo received a notice under an order 
granted to a local authority from the South London Electric 
Supply Corporation, under the Lambeth Order, 1892, of inbention 
to lay mains along Ferndale.road, Torrens.streeb, Glendall-street, 
Bythorn street, Allardyce-street, Medwin street, Ducie street, 
Tintern-street, Santley street, Sandmere-road, The Avenue, 
Raeburn street Ballater-road, Corrance road, Solon-road. Plato- 
road and Kepler-road (the order was originally granted to the 
late Vestry of Lambeth, and subsequently transferred by agree- 
ment to the company, and contains no provision АБ the 
Council, as in the case of orders granted to companies direct, to 
approve or disapprave of works). 


PROVISIONAL PATENTS, 1901. 


APRIL 29. 
Improvements in electric and other finid pressur 
motors and gears. Robert Cooke Sayer, 11, Clyde- 
road, Redland, Bristol. (Complete specification.) : 
Improvements in methods or means of insulating 
electric wires, Benjamin George Hodges, Imperial- 
chambers, Albert-street, Derby. 
Improvements in safety devices for electrical measuring 
— boi: 5 udi Birkbeck 
-cbambers, Southampton-buildings, Chan -lane, 
London. (Complete specification. ) eas 
Improvements in switohes for the trolley lines of 
сое tramways. Charles Dalmas, 53, Chancery-lane, 
n OD. 


8788. 
8744. 


APRIL 30. 


Improvements in party line system telephony. William 

Garner, 266, Penistane-road, Sheffield. 

Improvements in interrupters of induction 
Dawson F. D. Turner, 37, George-equare, Edinburgh. 


$883. Improvements in or relating te electric signals, 
Ча ues Netter and Henry Queyroul, 111, Hatton-garden, 
ndon. 


$890. Improvements relating te printing electric telegraphs, 
Joseph Emanuel Heimerdinger, 45, Southampton-build- 
ings, Chancery-lane, London. (Complete specification.) 

$892. Improvements in electric clocks and time-pieces. 
Robert Mann  Lowne, 23, Southampton-buildings, 
Chancery-lane, London. | 

$906. Improvements relating to the transmission ef electric 
currents. Louis Maiche, 45, Southampton-buildings, 
Chancery-lane, London. 

$9290. Improvements in electric switches. James Ernest 
Spagnoletti, Palace - chambers, Westminster, London. 
(Complete specification. ) 

8922. Improvements in or relating te 


sin jen: 

under Patente, etc., : Ось. 20, 
1900, being date of application in Italy.) (Complete 
specification.) 

8932. Improvements in primary clectric batteries. 

Marie Chaplet, 47, Lincoln’s-inn-fields, London. 

$936. Improvementsin clectrically-driven centrifugal machines. 
James Bingham Alliott and John MoLure Caldwell 
Paton, 46, Lincoln’s-inn-fields London. 


May 1. 

8943. Improvements in apparatus for measuring the magnetic 
properties of materials. Francis Gibeon Baily, 11, 
Ramsay-garden, Edinburgh. i 

$963. Improvements in main switches specially applicable for 
high-tension circuits, Joseph Hamer, Commercial. 
street, Halifax. | | 


Frédéric 
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9950. Improvements in the construction of dynamo-electric 
machines and electro-moters, Edmund Scott Gustave 
` Rees, Wolverhampton. 


$967. An improved shade carrier for electric light fittings. 
E Types Alexander Morton, 115, St. Vincenbt-street, 
asgow, © | 


9009, Improvements in switch apparatus for use in а surface- 
oentact system of electrio traction, and im operating 
switches used in such system. Thomas Hugh Parker, 
азе ое Wolverhampton. (Complete specifi- 
са 

$904, Improved. means for use im operating from a car or 

train 3 employed with a surface-contact 
' system ef electric traction. Thomas Hugh Parker, 
Prince's-chambers, Wolverhampton. (Complete specifi- 

cation. ) 

3965. Improvements in, or in and relating to, skates or 

. contact makers carried by cars for use in a surface- 
centact system of electric traction. Thomas Hugh 
Parker, Prince’s-chambers, Wolverhampton. (Complete 
specification. ) 

$966, Imprevements in awitohes. Carl Schinzer and Nathasius 

Joseph Goldfarb, 100, Wellington-street, Glasgow. (Com- 

plete apecification. ) 

. 9997. eee in the method of forming armature coiis’ 
for dynames and eleotrio motors and in apparatus 
for use therein. Thomas Hugh Parker, Prince's.cham- 

| bers, Wolverhampton.: (Complete specification.) 

9065. An improved thermo-olectric battery. Léon Bénier, 78 

' . Fleeb.sbreet, London. (Complete specification.) 

$997. Improvements in apparatus for geverning electric 
currents, Alfred Warwick Gattie, 6, Bream'e buildings. 
Chancery-lane, London. | 

9085. Improvements relating to X-ray tubes. Alfred Charles 

Cossor and William Underhill Hilliar, 6. Bream’s-build- 
ings, Chancery-lane, London. 

Improved high-tension switch. William Phillips Thompson, 
322, High Holborn, London. (The firm of Voigt und 
Haeffner Actiengesellachafo, Germany.) 

9011. Improvements in the electro-deposition of metals for the 

manufacture of compound wire bars and the like and 
in apparatus therefor. Richard David Sanders, 4, 
South-street, Finsbury, London. 

9019. Improvements in eleotrio gear for controlling lifts 

or hoists, Jórgen Bjornstad, 47, Lincoln’ rino: fields, 


London. 
Improved means for testing secondary batteries. 
Bristol, 70, Chancery-lane, London. 


May 2, 
9638, Improvements in life-guards for electric tramoars or 
similar vehicles, Frank Lamb, 8, Lombard-chambers, 
9656. Imprevemonts in apparatus for treating telegraph or 
telephone cotton-covered cables or wires. Ernest 
Alexander Claremont and Charles James Beaver, 4, 
St. Anne's-Bquare, Manchester. (Complete specification. ) 
9076. Improvements in or relating to mercury or mechanical 
interrupter fer induction coils im connection with 
X-ray work. Harry William Charles Cox, 10, Cursitor- 


Lars 


в.о rts 


9079, Аа improved method fer the protection of overhead 
systems of transmission of clectric currents, Cecil 
John Reginald le Mesurier, 19, Perrymead-street, Fulham, 
London. 

9038, Improvement in the centrolling of the working of 
railway signals and points by electricity. Illius 
Augustus Timmis, 2, Great George-street, Westminster, 
London. 

9183. Improvements in or relating to means for utilising 
magnetic force for motive power, also applicable for 
insulating purposes generally. James Chandler, 8, 
Quality-codrt, Chancery-lane, London. 

9197. Improvements in switches for use with alternating. 
current dynamos. The Electric Construction Com пу, 
Limited, 47, Linooln's-inn-fields, London. (John Ro 
South Africa.) 

May 3. 


9147. A sa A dural for electric cars, railway locomotive engines. 

and all steam machines on the public 

fend. а. Gone Kirby, 33, Averton-valley, Kirkdale, 
Liverpool (Complete specification.) 

9154. Improvements in or relating to telegraph, telephone, 
overhead tramway, and like wires. George Edward 
Heyl-Dia, 55, * Manchester. 

9187. Improvements..in electrical accumulators. Chaimsono - 
vitz Prosper Elieson and Vladimir de Bobinsky, 4, South- 
street, Finsbury, London. 

9188, Improvements relating te induction coils, Sir Charles 
Stewart Forbes, Barb., 45, Southampton-buildings, 
` Chancery-lane, London. 

9193. Improvements in gear for actuating the electric switches 
of cranes, oapstans, and the like. -Sir W, С. Armstrong, 
Whitworth, and. Co., Limited, and Joseph Honner, 24, 
Sonthampton- -buildings, Chancery- lane, London. 
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9908. Improvements in and connected with current-collecting 
Gevices for clectric railways, tramways,and the like. 
Walter Behrens and Jean Pierre Tihon, 6, Lord. street, 
Liverpool. 

9211. Improvements relating te the insulation et electrical 
oenduotors and the like and te compounds therefor. 
Henry Harris Lake, 45, Southampton-buildi Chan- 
cery lane, London. (Oliver T. Hungerfo 
States.) (Complete specification. ) 

9212, Improvements in the method for protecting 
electric mains and for like purposes.  Fearnside 

Irvine, 18, Southampton - buildings, Chancery - lane, 


е. 

9913. A mew improved galvanic ocell. Gerhard Bodo 
Puchmuller, 70, Chancery-lane, London. 

9217. Improvements in eleotrical fuses or eut-outs, James 
‘Yate Johnson, 47, Lincoln’s-inn-fields, London. (The 
D. and W, Fuse Company, United States.) (Complete 
Vac | І 

Max 4. 

9265. Electric aro lamp, Tapley W. Young, 7, Staple-inn, 
London. (Complete specification.) 

9273. Improvements in olectric time-checking and time- 
recording apparatus. Charles Miles, Glenview, With- 
leigh-road, Upper Knowle, Bristol. 

9275. Improvements in and connected with means of supplying 
current to eleotricalg-propelled vehicles from an 
overhead conductor. James Tarbotton Armstrong and 
Axel Orling, 40, Vartry-road, Stamford-hill, London, 

9276. An impreved electric heating body. naz Timar, 55, 
Chancery-lane, London. (Complete s cation.) 

9279. Improvements in and coaneoted with the trolley poles 
of electric cars and the like. Pholam MoCullough, 
Thomas Blaney, and Robert Baron, 6, Lord-street, 
Liverpool, 

9284. Imprevements in electrical instruments for signalling 
on railways. Edwerd Tyer, Frederick Thomas Hollins, 
and Frederick William Leake, Birkbeck Bank-chambers, 
Southampton-buildings, Chancery-lane, London. 

9295. Improvements in means fer proventing tho oscillation of 
alternators connected ìn parallel Reginald Haddan, 

Buckingham-street, Strand, London. (Otto Titus 
Bläthy, Hungary.) (Complete specification, ) | 

9302. Improvements in olectrical transformers. Arthur 
Francis Berry and the British Electric Transformer 
Manufacturing Company, Limited. 46, Lincoln’s-inn- 
fields, London. 

9303. Improvements in electrical transformers. George Ber 
46, Lincoln’s-inn fields, London, БА 

93097. Improvements in circuit arrangements for inter- 
communication telephono or telegraph systems and 
other electric signals and switches for same. 
Alfred Charles Brown and John Henry ‘Hawksworth, a 
Queen's-square, Finsbury-avenue, London. | 


COMPLETE: SPECLFICATIONS ACCEPTED. 
To be published on May $5. 


1900, 
. Electric switoh apparatus. josds. RE 
. Manufacture of electrical fuses blasting and 
Mining purposes. Haddan. (Fabrik Electrischer 
Zinder, G.M.B.H.) | 
. Incandescent electric lamps, Drake and Nernst Electric 
Light, Limited. 
Electric .signalling device for preventing railway 
collisions. Del Monaco. 
Electrical ignition devices applicable to internal- 
combustion and like engines. McMullen. 


. Method of and material for covering electric cables, 
conductors, or wires with insulating material, 
Heyl. Dia. 
11260. Electric accumulators and. electrodes therefor, 
Tribelhorn. 
11720. Electrical ignition —— Ó fer exploding the 


charges in internal-combustion motors and for 
other similar purposes. Dawson and Dawson. 
. Biectrical tramways or railways. Hirst. 


. Centact boxes fer electric railways and tramways, 
Hillischer. 


Combined switches and fases. Pillinger and Vandam, 
. Electrolytical apparatus. Matthews and Davies. 
Electrical fuse carriers for. distribution boards and 
the like. Sperryn and Wood. 
1901, 
Arc lamps. Rignon, Carbone, and Moreno. 
. Electrically-lit watoh or cleck ‘case. n ИЕНЕН 


5191, Insulating strips or cores for 
heaters, and similar devices, Justice. 10. (Erio Explora- 
; tion Company.) 
5411, Electrio measuring apparatus, Aiogonberg. | T 
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5560. Electrical switches. Dorman and Smith. 


5785. Telephonic apparatus comprising conversation counters | 
or meters. Eichwede. 


6271. Telegraphic ог telautographic apparatus Boult. 
- (Grubn.) 


7136. Telephono metering system. Bliss and Holland. 


Telegraph Manufacturing, Ordinar ) 

б per cent. Cum. „ co GO ње ce» END ns онр оло GNO онр онр GD 

Willans and Robinson, Ordinary, 1-80,000 
per cent. Cum. Pref., 80,001-60,000 — 
— — 4} per cent. First Mortgage Debepture Stock. Red. 


.  Eleetrie Lighting and Supply.— | 
Blackheath & Greenwich District Ordinary 1, 201-101. 200 


M ÀÁáÀ—À—MÁ—MÀ HÀ 


1 
t. Deb. Stk. Certs., Red. and Conv.  — 76 
TRAFFIC RETURNS. Bournemouth and Poole, Ordinary сери риалы | 
: ; oen Сат, оо es 99 9-0 95 ©з ээ ње оо OF ns OO æ 
Increase Total receipts fer | Brompton and Kensington, narf e——— D 
ОР half-year. ——— 7 per cent. Preferenoe . . -o $ 
1900. | decrease. | 1901. | 1900. Charing Cross and ce tiia — 10,00... У 
— — — — — per cent, Cum g- б 
£ £ £ £ Chelsea 83 JJC MSN 
Aberdeen Corp'rat'n!l May 4| 650] 596 + 54 — — cent, Debentures - 100 
Birmingham ' rams. ,, 4 4469/4312 + 157 |73.712 T chy z London, Ordin Cumulative P Pref. 5 paie " mie poses 2 10 
Blackburn Corp'rat'n ji 4| 490| 423 + 67 | 7,781 | 7,002» b per cent. Nehenture „%. 100 
BlackpoelCorporatn.| , . 2 346; 280 + 66 | 2.259 1,905 4j per cent. 2nd Deb. Stk. Prov. Certa.(all pd. Red. — 
Blackpool. Flebtvood . 4| 360 — 3 950 42524 "о" p € ig oak дё »vinctal, urdinary ....— 10 
Bolton Corporation. „„ 51, 398 1 083| + 315 [24 255 15,918 44 per cent. Debentures Prov. Certe, All pd. Rd. 100 
Bradford Oity Tram — — — — — Edmundsons' Electricity Corp ration, Ordinary, 1-17,400.. 6 
Bristol Tramways Co „ 3 |4.494|2 851) +1,613 a — : „ VVV im 
Carlisle Tr'mw ys 4| 164 = 345 — || micotrioUt. & Traotn. Co. of Aust., Ld.,6 p c. Om. Pf, 1-20,000 Б 
Central Lyndon Ry. и 4 |6,428 — 111028| — Folkesto ne Electri city Supply, 1, Ltd., op o, Omi Hi 110,000... 6 
City & So London] ,, 5 1.8551, 283 + 572 35.718 22,246 Hove Klectric Lighting, Limited, Ord., 1-11,000 6 
Cork B.T. and L.Co| . 2| 590| 400 + 121 | 6,520 | 5'775 | Kevstaton & Кышын Bloc LE, Lid, Ord, 131,000 | 
Dover Tramways ...| ‚ 4 199) 189 + 10 | 3070 2,842 | Keustugtou and Kuigntabridge and Nottiug АШ ........ 100 
De E.R| , 4| 114 + 21| 1,490 | 1,368 кып Үз ries gr e ec. Lighting and Traction, Pref. u 
DublinU.T., cars} „, 3 3.6453.421 + 224| — . ondon o, Ordinarr . * 
Dublin S. D. Electric А 3 854| 804| + 50 — — e peni ы Mice Deben Stock Red. = 10 
Dundee Trat Co. ... " 11 602) 387| + 215| — — iror litan, Ordinary ortenge nee » — — JN 
cr Adi sel lap „ 41|1,756|9,194| +2,562 | — — „ тє 98,769 T ж, 5 
ax 70 ration Каа — — Ласа EN MES 3 UFL. Ke eben t v cm ч! 
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THE CONSUMERS' DEPARTMENT OF A CENTRAL 
STATION. 
(Continued from page 512.) 


When circumstances arise such as those previously de- 
scribed, and it is quite obvious that the contractor or his re- 
заа ів ignorant of the job he has taken in hand, it is 

y far the best policy for the ingpector to help him out of the 
difficulty, although the author is sadly afraid that this is 
rarely done. For reasons best known to themselves, a 
number of central station engineers and their assistanis 
show very little courtesy towards contractors for wiring 
installations, and very often appear to take a sort of 
fiendish delight in finding fault with their work. -Do not let 
it be thought for а moment, however, that much sympathy 
should be shown for the contractor who connects à motor up 
in the manner shown, for such people should not be allowed 
to do electrical work. "The worst of the matter is, however, 
that if any trouble is experienced in getting the supply 
connected, the party who suffers most is the one to whom 
no blame whatever is attached—viz., the consumer. If 
when the inspector makes the first visit to ап installation 


he finds a few trivial faults and refuses to connect the 


supply until these are remedied, the consumer is generally 
annoyed about not being able to get his light on. If on 
the second visit all the points have not been attended to 
and the connection to the mains is still refused, the con- 
me will probably give vent to his feeling in a manner 

бег 
it that remarks will fly about not flattering to corporations 
and their officials. The author has always made a practice 


of connecting installations conditionally, if the faults were 
only trivial and could be easily done after the current was | 


on. Of course, this is & point upon which the inspector 
must use his own discretion. | 
Before leaving the subject of motors, it would be as well 
to suggest that a practice be made of measuring the start- 
ing current of the motor, or, rather, the current which can 
flow through the armature when it is at rest and all the 
starting resistance in series with it. This should be kept 
within reasonable limits, which limits should be decided 
according to the conditions of the supply, and whether the 
motors are connected across the outers of a three-wire 
m or between one outer and the middle wire. 
uless the starting resistance is constructed in such a 
manner that it is physically impossible to cut out the 
resistance quickly, some sort of electrical cut-out should 
be insisted upon which will open the circuit: if too 
much current is allowed to pass, owing to the motor 
not being started properly. After the consumer has 
had his motor for a little time, he will soon learn 
the necessity of allowing the machine to come up to speed 
on each contact of the resistance before cutting another 
one out. A number of very good starting resistances are 
upon the market now, provided with both maximum and 
minimum cut-outs, which are so arranged that in the event 


of either acting, the starting resistance will automatically 


come into eircuit with the armature. | 

И the system of supply is a multiple-wire one, such as 
three or five wire, great attention should be paid to the 
balancing of the consuming devices across the distributors. 


The importance of this will depend to a large extent upon. 


the system which is employed for feeding the network from 
the generating station. If two-wire feeders are employed, 
it is very essential that the load on either side of 
the middle wire be kept as equal as possible, as, if 
this is not attended to, a large current will flow in 
the middle conductor, and if the balancing sub-stations 
are not sufficient in number, or are not properly spaced 
out, an unequal pressure will be the result; and if a con- 
sumer has circuits on his premises supplied from both sides 
of the system, the difference will be particularly noticeable. 
It is not sufficient that the network as a whole should be 
well balanced, for it might happen that the total balancing 
was practically perfect, and yet the balancing in a 
particular street might be very bad, which would mean 
that the light on one side of the system in that particular 
street would also be bad. Each street, therefore, should 
be balanced 


ed. than described, but you can depend upon |. 


in itself, and if the installations are of. 


any magnitude, they should also be balanced in them- 
selves. The work of balancing installations and the 
making of arrangements with the contractors for grouping 
circuits in the proper manner, will come under the 
head of the consumers’ department. When arranging 
the balancing of a large installation, the installation 
inapector should not only take into consideration the total 
number of lamps and other consuming devices, but should 
be guided by what will be the average working load. If, 
for instance, a large installation has to be conneeted, and 
it consists of both basement lighting (or long-hour lamps) 
and also of lamps which will only be used during ordinary 
lighting hours, then each system of lamps should be 
balanced in themselves. Take a case of a warehouse 
installation of 190 lamps, 100 of which are short-hour 
lamps and the remaining 90 long-hour lamps, the system 
of supply was a three-wire one, and the contractor had 
divided the installation into four circuite. Let us suppose 
that the circuits were divided as follows: 50 lamps, 
60 lamps, 30 lamps, and 50 lamps, and that the two 


circuits of 50 lamps each were the short-hour lamps and ' 
the other two the long-hour ones. The proper way to 
arrange this would be: 


50 50 
60 30 
Total 110 80 


If, however, they were arranged in the following manner, 


50 60 
50 30 
Total 100 90 


the total balancing when all lamps were lighted would 
certainly be better than in the previous case, but this 
would only happen one or two hours per day during the 
winter months, whereas during the summer time it would 
probably never occur, and the whole of the basement 
lighting would be supplied from one side of the system. 

When an installation has been connected, the balancing 
should always be verified by putting on all switehes in the 
place and, after taking out one of the outer fuses, going 
round the installation and making a note of the number 
and candle-power of the lamps which light up. The same 
must then be done on the other side, by replacing the first 
fuse and taking the one out on the other outer. The 
mains engineer should be kept posted up with the balanc- 
ing of the installations, in order that he can tell at once to 
which aide of the system a new consumer must be connected, 
if it is an installation which only requires a two-wire 
service. The polarity of the mains should also be 
tested by the installation inspector or his representative, 
as it will serve as a check and ensure that the mains engi- 
neer’s instructions have been properly carried out by tho 
jointer. All apparatus on the consumor's premises belong- 
ing to the undertakers should be carefully sealed, so that 
it ean at once be seen if it has been tampered with. It is 
advisable to obtain a signature from the consumer or his 
representative when the connection is first made, as if 
there is any fixed charge involved in the method of charg- 
ing it is essential that one should have proof that the 
current was put on upon a certain date. 

.After an installation has once been connected it is 
very often left to look after itself, and probably no visit 
will be made to it until а compaint arrives from 
the consumer ‘to say that the light has gone out. 
This, however, should not be the case, and periodical 
inspections and tests should be carried out in a systematic 
manner. I am not only referring to the installation iteelf, 
but also to the undertaker’s apparatus which is fixed in 
connection therewith, such as fases, meters, etc., as these 
are certain to get dirty after a time, and contacts are 
almost bound to work loose. On the occasions of these 
inspections, which, by the way, can be made by youths of 
about 18 years of age, all main fuses should be taken out 
and lugs taken off the cut-outs, the whole being thoroughly 
cleaned before being put back again. The meter connections 
should also be examined and tightened up if neeessary. It 
is also a good practice to test the meter for starting at each 
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of these visits, а small candle-power lamp being carried 
by the assistant for this purpose; and if the meter is 
found to be faulty, and cannot be put right on the 
spot, the matter should be at once be reported to the 
head of the department, who will see to it being changed 
without delay. The number and candlc.power of the 
lamp should also be taken, and if the installation is 
supplied from more than two wires, the balancing should 
be checked; an insulation test of the installation and 
meter should be made, and a record kept of all particulars. 
If these periodical inspections are properly carried out, the 
installation will be kept in better condition, and the 
chances of the light failing will be reduced. The con- 
tinuity of supply is the main thing to aim for, and the 
expense of these inspections should not be grudged if they 
assist towards this end. 


(To be continued. ) 
BBB 


BIRMINGHAM LOCAL SECTION OF THE INSTITU- 
TION OF ELECTRICAL ENGINEEBS. 


Polyphase Equipment of Factories. 
BY W. WYLD, ASSOCIATE MEMBER. 


Before proceeding to the subject which we are to discuss this 
evening, I wish to express my thanks to the chairman and 
members of the committee for the honour they have done me 
n asking me to read the first paper r our chairman's 
inaugural address to this local section of the Institution. I 
had a great amount of diffidence in accepting the invitation, for 
I felt that this honour should have been for some older member 
of the profession who had been longer associated. with this 
locality, for I am а comparative stranger here. It was urged, 
however, that the work upon which I have recently been engaged 
was а subject which would bring forth а good discussion, and it 
is therefore rather a subject for discussion which I wish to bring 
before you than a paper in the ordinary meaning. 

Considering the number of the large power schemes. which 
are now about to be started throughout this country, and seeing 
that one is to be right in our midst in this district, it is a very 
opportune time, I think, for а discussion te be held on the 
system upon which most of these schemes are to be wopked, 
with icular reference to its applicability to the driving of 
factories, as I think it is from this source that the promoters 
of these schemes hope to derive a t proportion of their 
revenue, and, on the other hand, by which the public is 
supposed to be benefited. Most of these large power schemes 
are to be on the polyphase system for the generation and trans- 
mission of the electrical energy, but whether it is to be dis- 
tributed from the sub-stations as continuous or alternatin 
current I am not at all sure ; but I expect that this matter vill 
very much depend upon the nature of the demand i. e., whether 
the consumers will have an alternating.current supply or not ; 
but if the current сап be distributed as polyphase alterna 
ourrent, the cost of converting it into continuous current 
be saved and the cost of distribution thus diminished, and the 
consumer pora at а cheaper rate per unit. 

We are fully aware of the inefficiencies of the old 
the present, in too many instances—methods of driving 
factory machinery, whereby at least 40 to 50 per cent. of the 
power is lost in transmission, and probably 10 to 15 times 
more fuel consumed than necessary. e also all fully 
recognise the many and great advantages of electric driving, 
so that there is no n ty to here eulogise them. There 
are, however, great differences of opinion as to the best 
methods of obtaining the best results of electric drivimg 
in factories. I do not mean to enter into the pros. and cons 
of the different systems of applying motors, eto. —i. e., by 
either single-motor driving or group driving—but I refer to 
the differences of opinion which exist upon the system of 
current to be used—viz., continuous or alternating. The con- 
tinuous-current system has been the most commonly used until 
recently, particularly in this country, and is therefore the better 
known. For this reason I will not take up your time by describ- 
ing it, as it is familiar to all of us; but as the alternating-current 
system may not be so familiar, and as it is probable that it will 
be much more used in the near future, I purpose giving a closer 
description of it. The alternating-current system may be 
divided into single-phase and polyphase systems. The single- 

hase system, however, is not particularly adapted for motor 

riving, although it is perfeotly practicable ; the difficulty with 
single-phase motors being to get them to start on a load. 
There are, however, in this country about 80 towns supplied 
with single-phase alternating current, and in most of these 
towns there is some motor load. 


Polyphase System.—Any arrangement of conductors TN 
two or more single-phase 3 definitely rela 

to one another in point of time тат ed а polyphase system. 
Although this system has really only come into use to any extent 
in this country within the last year or two, it is by no means 
new. It dates as far back as the year 1879, when Walter Baily 
showed, in a paper read before the Physical Society of 
London, how Arago's rotation could be produced by а number 
of fixed electromagnets acting upon a copper disc. This paper 
is published in the Philosophical Magazine of October, 1879, 
which gives diagrams illustrating this principle of the invention 
and arrangement of apparatus. The latter consisted of а 
copper disc suspended in the centre on a needle point, so as to 
be able to revolve. Under the disc four electromagnets were 
placed, with their vertical axes equidistant from the centre and 
their poles close to the under surface of the disc. Itis interest- 
ing to note that these magnets had laminated cores. The 
exciting currents were supplied by twb batteries, and a com- 
mutator was placed to alternatively reverse the polarity of the 
field magnets. Baily says: The experiment with four 
electromagnets may be readily performed by means of a com- 
mutator which will reverse the current several times per second, 
so he evidently recognised that reversals rapidly su 

‘each other would give an increased effect.” We have here 
the important features of the modern two-phase motor embodied 
in an apparatus invented 22 years ago. 


The next important step in the development of the induction 
motor was made by Prof. Galileo Ferraris, who constructed 
several two-phase motors in 1885, which were on view at the 
headquarters of the American Institution of Electrical Engi- 
neers at the Chicago Exhibition. The description of these 
motors was only published in March, 1888, but before then two 
other patents for motors of this kind were taken out, one by 
the Helios Company, of Cologne, in May, 1887, and the other 
by Borel and Paocaud in February, 1888. Then, three months 
later, we have Tesla’s very complete specification for power 
transmission by two-phase alternating currents, and after that 
‘come many others. The production of a rotary field in the motor 
was explained by Tesla to be produced by emplo two alter- 
nating currents of equal frequency, but having a p difference 
of 90deg. If we build a Ferraris motor with three instead of 
two pairs of magnets, and inge cn them by three alternating 
currents with l20deg. phase difference between any two, we 
shall obtain а rotary field, and so on for any larger number 
of phases. There is, however, no advantage in employing 
more than three phases, whilst the multiplication of circuits 
constitutes an undegrable complication, so that for practical 
work the choice is limited to either two or three phases. In 
the two-phase system the two E.M.F.'s and currents are 
90deg., or one-fourth of а cycle, apart, hence the relations of 
the currenta to each other are such that the maximum of one 
occurs when the value of the other is zero. The windings of a 
polyphase machine may be connected in а number of ways, each 
affecting the relation of the E.M.F.'s of the outside con- 
ductors. The winding of most commercial two-phase machines 
are interlinked. The current in one phase is 90deg. ары 
from or in quadrature with the other. With a two-p 
system either four or three wires may be used. A four- 
wire system consists of two separate circuits deriving 
their currents from two independent armature windings 
in quadrature with each other, or from a continuous 
armature winding tapped at four  equi-distant points. 
These two single circuits must be balanced as nearly as 
possible, and for this purpose the four line wires must be 
carried throughout the system. By joining two of the four 
conductors in the four-wire system, a common return is made 
for the two circuits. This arrangement is known as the two- 
phase three-wire system. It may here be remarked that a two- 
phase system with four wires is on a par with a single-phase 
two-line system; while with a three-wire ee system 
it is more, so far as the economy of copper is concerned. 
In the three-phase system the three E.M.F.'s and currents 
are l20deg. apart, and the impulses follow each other at 
60deg. Each one of the conductors successively serves as 
a return for the other two, the algebraic sum of the currents 
in the system being zero. The windings of three-phase 
generators are usually connected up in one or two ways— 
either star or mesh. In the former the coils of the 
armature are joined to a common junction, from which they 
branch starwise each to its own line. The pressure between 
the ends of any two of the generator coils in a three-phase 
* star" system is J/ ó (= 1:752) times that between the 
common junction and the terminals of the оош. In the 
* mesh " connection the coils are connected in series, and 
the line wires joined to points between the coils, forming 
а closed triangle without any common centre. advan- 
tage for factory distribution, when transformers are not 
required, is to be found in the star winding, as by 
its adoption a higher une can be used for the motors 
and a ower one for the lighting, which is a great advan 
where incandescent lampe are For instance, at the 
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Patent Shaft and Axletree Company's power plant, the gene- 
rators аге “ star connected, the voltage between the three 
phases which is used for the motors being 350, whilst that from 
the star connection or common junction is 200, which is quite 
practicable for lighting cirouita. With the three-phase system, 
as with the two-phase, three or four conductors may be used, 
but in this case the fourth or neutral wire, which is used when 
the generators are star connected, is only used for carrying 
the out-of-balance current, and need not be larger than about 
half the size of the other conductors ; and when the generators 
are connected up in mesh fashion, three line wires are used 
and then the amount of copper used is about three-quarters 
that required for a single-phase two-wire distribution. In 
addition to the economy of copper in distribution, there are 
other advantages ed by the three-phase system which 
will be considered in the next paragraph on motors. 

Polyphase motors are of two types—the synchronous and the 
asynehronous. The synchronous motor is very similar to a 
generator in its construction. It is not adapted for use where 
a large starting torque or frequent starting on the load is neces- 
sary. It does not admit of independent speed regulation, and 
i$ has also the disadvantage of requiring certain station appli- 
ances, as with a generator, including some source of exciting 
current, which is usually obtained from some source other than 
the motor. From these reasons, then, it will be seen that 
the synchronous motor is not adapted for factory driving. 


of this increased current in the rotor. The difference of the 
speed of the rotor and that of the revolving field in the stator 
is known as the '*slip," and this is proportional to a certain 
extent to the resistance of the rotor. To insure high 


efficiency and good 5 the windings of the rotor or 
uction 


secondary of the ind motor should have a low resistance. 
It will be seen, then, that the greater the load put on an 
induction motor (up to a certain extent) the greater the slip 
will be, in order that, at constant voltage of supply, the motor 
will have а correspondingly greater turning effort. Absolute 
synchronous speed is never obtained in an induction motor, 
for, as has already been shown, there is, even on no load, a 
certain amount of slip uired to furnish the current 
necessary to overcome the light load losses. The fall of speed, 
from that at light load to that at normal rated load, will vary 
from 1:5 рег cent. in motors of 100 h.p. to 3 or 4 per cent. in 
smaller motors. 

It is sometimes said against the induction motor that it 
is inflexible in respect to the regulation of speed, but there 
are several methods of obtaining & variation of speed in an 
induction motor. The three most usually adopted methods 
are: (1) the inserting of a resistance in the rotor 
cirouit which may be varied by short successive steps ; 
(2) by changing the impressed voltage of the stator ; (3) by 
changing the number of poles of the stator. The first one is 
the most commonly used in factory driving, particularly in 


View of the Three-Phase Generating Plant at the Patent Shaft and Axletree Company at Wednesbury. 


Asynchronous motors, on the other hand, аге well 
adapted for factory driv Their simple and substantial 
construction is one of their chief vantages, resulting 
in a minimum of cost of maintenance and attendance. 
An asynehronous motor consists essentially of two parts, 
the stationary and the revolving part. In most modern 
motors the 5 part, or ‘‘ stator,” contains the coils 
through which the high-pressure current passes from the line. 
The polyphase currents flowing through theso coils produce a 
rota magnetic field. This field acts upon the revolving 
pert, or rotor, and induces in it currents which magnetise 
t, so that the rotor takes the part of magnet, but is only 
excited by the induced currents from the surrounding stator, 
hence these motors are often called **induction " motors. The 
principles of operation of the induction motor are thus seen to 
combine both those of a motor and of a transformer, the **stator" 
being considered as the primary and the rotor the secondary. 
When running without load the speed of the rotor is very 
nearly that of the rotating field produced in the stator, 
or nearly synchronous, and then there is a very small 
current induced in the secondary. The magnetio pull of this 
current on the field produces a feeble torque, and then the 
current taken from the line into the stator is only the mag- 
netising current required to overcome the mechanical and mag- 
netio friction of the motor. When running under load, the 
speed of the rotor falls by a small percentage, and the E.M. F. 
and the induced currents in the rotor increase with the differ- 
өпсө in speeds, and а powerful torque is produced by the pull 


Europe, on such motors as are used on cranes or printing 
machinery, etc. The range of speed demanded of such motors 
does not allow of the usual small starting resistances being 
used, which in some makes of motors, particularly American, is 
placed within the spider of the rotor. Ап external rheostat 
is therefore requi of sufficient size to carry the oompara- 
tively large though low-pressure current of the rotor. This 
external resistance or controller necessitates the use of three 
collecting rings for electrically connecting it with the rotor. 
It has already been mentioned that the current taken by the 
stator, as well as the torque of an induction motor, depend 
upon the ratio of the “slip” of the rotor to its resistance. 
Therefore, by altering the rotor resistance, the speed of 
the motor may be altered, and the torque and the stator 
current kept the same. The second or potential variation 
method is effected by introducing an external resistance and 
impedance between the supply terminals and the stator. By 
having a sufficlent number of tappings on the impedance 
coils, a graduated variation of the impressed voltage is 
obtained and a corresponding variation in speed. It is 
found, however, in practice that the motor thus controlled. 
has a lower efficiency at full speed than a motor built for 
rheostatic control. A motor with rheostatic control has the 
same power factor at all speeds, whilst one with potential 
control has a lower power factor and efficiency at all but full 
speed. The third method, changing the number of poles, is 
effected by winding the stator so that by the movement of. 
a switch the number of poles is changed. Where, however, 
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a great variety ef speeds is required, this method is compli- 
cated. It also has the disadvantage of the motor only being 
able to run at full one-half, and | 

class of variable-speed motor is the 
quarter speeds. Of th 
speed the potential one is inferior to the rheostatic one, inas- 


most efficient at half and 


one-quarter speed. This 
ese three methods of controlling the 
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now to the continuous-current motor, we see the main difference 
is that the current supplied to a polyphase motor at the full 
pressure of the mains simply es through the stator ” wind- 
ings, which are quite а А ыд without having to traverse 
any exposed ‚ such as commutators or brushes, and as 
these windings are stationary there is no danger of mechanical 


Pian of the Works. 


much as it is not so efficient, and the changing of number of 
poles is limited in its range. The worst feature of the best one, 
the rheostatic method, is that it necessitates colleoting rings on 
the motor ; but it must be borne in mind that these collecting 
rings — low-potential current, and my experience of 
them has been that they give no trouble whatever, and I have 
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several on cranes of from five to twenty tons, some of 
wlilch аге run under very severe and trying conditions. 

Let us now consider the relative advantages of the polyphase 
motor over its rivals. The single-phase motor, though an induc- 
tion motor, has the disadvantage of being unable to start on a 
load, as well as being invariable with respect to speed. In 
other reapecta it is similar ilar to the polyphase motor. Coming 
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injury, and the insulation can be made very secure, and so 
enabled to stand a higher pressure than would be permissible 
with а continuous-current motor. This is the most important 
point in favour of the induction motor. The revolving part, or 


“© rotor," of the polyphase motor is always of low voltage, requir- 
lation, 


ing very little ins and can thus be very much more 
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the Works. 


strongly and mechanically built than a continuous-current motor 
with its revolving armature, through which has to pass the full 
pressure current, and if this is of high voltagethe winding of the 
armature has to be of fine wire and expensively insulated, 
and which is thus much more liable to burn out than the rotor 
of a polyphase motor. The continuous-current motor requires 
а commutator to commute the continyous current into an 
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alternating one as it enters the armature ; this necessitates 
the use of brushes for a rubbing contact, and these require а 
good deal of attention from time to time for trimming and 
readjustment, and the commutators occasionally require 
turning up, and this pretty frequently if there is any sparking, 
which is often, if not always, the case, particularly when 
run in dirty and dusty places. Now, the polyphase motor 
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‘inflammable materials, or in бегу coalmines. The sizes of three- 
phase motors are less and the welghts lighter for the same 
power and efficiency than those of continuous-current motors, 
and as there are no exposed parts such as brushes, eto., 
carrying the full voltage current and no adjustment 
required, the polyphase motor is simpler and consequently 
much more suitable to. be left in the ones of an unskilled 


E. 


The Three-Phase Switchboard at Wednesbury. 


does not require any commutator at all, and is thus 
freed from a very expensive and, at the best, a very 
undesirable part which is essential to the continuous-current 
motor. Owing to the frailty of the continuous-current motor 
and the frequent do at the commutators, of late they have 
been made entirely enelosed ; but this is undesirable, as it 
requires the motora to be larger and heavier for the same 
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workman. Seeing these many and great TOU of the 

lyphase system, it is not surprising that so many factories, 
both old and new, are now being equ ippod with this system of 
driving. It is not many weeks since І heard one of the leading 
continuous-current. engineers in the Midlands (and I believe he 
is here to-night) remark that even yet, with all the talk there 
is about the absolutely non-aparking continuous-carrent motors, 
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Diagram of Connections, 


output, for the ventilation is not nearly so good as when open 
to the atmosphere, and, in addition, the varlous parts are not 
accessible. With polyphase motors, and especially those with 
squirrel-cage motors, there is absolutely no chance of the 
occurrence of а spark except at the starting switch, which may 
be placed at a distance from the motor. This is an important 
point when the motors are used in factories containing highly 


that he had great difficulty in getting a really satisfactory oon- 
tinuous-current motor, for he said, ‘‘ Even thoss of the best 
and well-known makers, after he had had them running а few 
months or a year, showed their weak points and gave trouble.” 

It is often remarked that the polyphase. system, although best 
adapted for motor driving, is not adapted for lighting. I do not 
think that anyone would think of putting down a polyphase 
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plant for lighting alone, but the advantages which it holds over 
other systems for motor driving sre much greater than the 
objections raised against it for lighting, and warrant its 
adoption in such places as factories, and my experience is that 
by distributing the lighting evenly between the phases that no 
difficulty whatever is experienced. 
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‚ Oerlikon Company's large engineering works'at Zürich, where 


all kinds of electrical plant is built and where;the whole works 
are driven by three-phase motors. Originally three generators 
of 200 h.p. each were installed, but since then other two units 
of about 600 h.p. each, coupled to Sulzer engines, have been 
added, thus bringing the capacity of the plant up to about 


Typical Arrangement of Motor and Starting Eheostat—the Motor taking up only a small fraction of the space previously occupied by th: Ste:m 
Engine it replaces. 


In America the induction motor has come more into general 
use than in this country, and I think it is very significant to 
note that such a firm as the Westinghouse Company, who make 
both polyphase and continuous-current machinery, have equipped 
their new works at Pittsburg with polyphase motors. Some 17 
of the 60 induction motors replaced continuoua-ourrent motors 
which were originally put down to work the hoists. In addition 


1,800 h.p. There are 94 motors throughout the works, inclad- 
ing some 18 cranes with a total lifting capacity of 220 tons. 
All of these are equipped with three-phase motors. Messrs. 
Escher, Wyss, and Oo.’s works, also at Zürich, it will be . 
remembered, are driven throughout by about 100 thnee-phase 
motors. The fine shops of Messrs. Brown-Boveri Company at 
Baden, too, many of us will remember, are driven by about 100 
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Goliath Crane, worked by Three-Phase Motors. 


to those given in the appended list there are numerous other 
factories g driven by polyphase motors supplied with 
current from such large stations as the Niagara plant and several 
large three-phase power-distributing companies on the Pacific 
coast. In Егор, too, there are many striking examples of 
polyphase factory plants, and those of us who attended the 
réumon in Switzerland two years ago will remember the 


three-phase motors. Also the Alioth Electrical Company's new 
works at Münchenstein, near Bale, which are driven throughout 
by three-phase motors. I remember asking the managing director 
of these works his opinion as to continuous-current and polyphase 
motors, and was informed by him that they had a few con- 
tinuous-current motors connected to a generator, only used to 


show to clients who preferred continuous current, and I was 
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assured by him that they found the three-phase plant by far 
the more preferable. 

The number of factories driven by polyphase plants is much 
too great for them to be described here, but I have made a list 
of some of them, саа it might Бе of interest to some of 
the members. This list, I regret to say, is not complete, but 
10 is large enough, I think, to show that polyphase factory 
driving, though somewhat unoommon in this country as yet, 
is by no means an experiment. In addition to those given 
in the list of European plants, there are several ve rgo 
works in y, some of which many of us ure looking 
forward to see at the next réunion on the Continent in the 
oourse of а few months, notably those of the Allgemeine 
Elektricitate-Gesellechaft at Berlin, which cover an area of 
125,000 square yards, and in which some 14,000 people are 
employed, and where the whole of the machinery is driven by 
three-phase motors, many of the tools being driven by separate 
motors. (They have about 700 motors in all.) The liat of 
examples of poly phase faetory plants of which I have been able 
to get a few de is much too long to read now, so I will only 
give a summary. | 
Summary оў Examples. 


United States of America 5 plants, aggregating 7,130 h.p. 
: 2 105 


Sweden 35 n 4, РА 

TTA 15 е 5 7,685 „. 
Holland .................... 1 8 ^ 450 „ 
Belgium ..................... 6 5 4,550 „, 
France 8 ER 6 2,182 „ 
Sr никанын: 1 5 $4 1,500 „ 
Switzerlaud .................. 9 8 i 5,850 „, 
Austria . 4 8 i 1,555 ,, 
ТЕШУ rm ⁵ M— 22- 5 " 12,085 „ 
Russia ........................ 16 s е 12,700 „ 
England ..................... 8 ss 73 9,450 „ 

107 68,192 


View of Machinery for Goliath Crane. 


А brief desoription of some of the English polyphase plants 
may be of interest. The first combined power and lighting 
nt was installed at Liverpool for the Grain Storage and 
neit Company in the early part of 1897. It is a three- 
phase plant of 180 h.p. The lighting and power are both 
derived from the same circuits, and in spite of the antipathy 
to this praotioe, no difficulty has been experienced in the regu- 
lation. About this time (1897) a small three-phase plant of 
about 100 h.p. was installed in Glasgow, and another of about 
130 h.p. in Edinburgh. In the same year Sir Thomas Richard- 
son and Sons, of Hartlepool, laid down a large plant aggregating 
about 1,250 h.p. There are two large flywheel generators and 
asmaller machine of 100 kw. for night shifts. In the shops 
are installed some 25 motors, which vary in size from 65 h.p. to 
10 h.p. In 1898 the General Electric Company, of Manchester, 
put in a three-phase plant at their factory in the Adelphi, 
Salford. The generator is of 200 h.p., and the motors, 30 in 
number, vary from 16 h.p. to 4 h.p. The Bristol Carriage 
and Wagon Company about this time had their works 
remodelled, and a polyphase plant of 400 h.p. was installed. 
There are seven motor ciroults, one to each shop, and the 
motors, 10 in number, vary from 65 h.p. to 2 h.p. each. There 
are 750 incandescent lamps and 32 arcs supplied from the same 
generator as the motors, and no difficulty has been experienced 
with the tion. This plant has given such satisfactory 
resulta that another 400-h.p. generating set is being added. 
The Anglo-Swiss Condensed Milk Company's factory at Ayles- 
bury is equipped with a three-phase plant; the eight motors 
installed vary in size from 10 h.p. to 1j h.p. . At the 


North-Eastern Steelworks, Middlesbrough, there is a two- 
phase plant, consisting of two generators of 550 h.p. each, and 
11 motors—six of 40 h.p., five of 20 h. p. Messrs. D. Y. Stewart, 
of Glasgow, have a three-phase plant of 450 h.p., consisting of two 
generators of 250 h.p. and 200 h. p., and а large number of 
motors. Messrs. Beyer and Peacock, of Manchester, have a 
three-phase plant of 400 h.p., consisting of two generstors of 
200 h.p. each, and a large number of motors of 50 h. p., 30 h. p., 
апа 20 h.p. each. Messrs. Hawthorn and Leslie, of Newoastle- 
on-Tyne, have a three-phase plant of 280 h.p. for driving the 
machines in their mirare: Messrs. Dixon and Co., of Glasgow, 
have а three-phase plant of 660 h.p., consisting of three gene- 
rators of 220 h.p. each, and a large number ‘of motors for 
various purposes in their chemical works. The Kirkstall 
Forge Company, of Leeds, have а 150-h.p. three-phase 
lant in their works. Messrs. Brown, Marshall, and Oo., of 
irmingham, have & small three-phase plant of about 70 h.p. 
in their carriage and wagon building works for driving 
the machinery in one of their shops. Messrs. John Thomp- 
son, boilermakers, Wolverhampton, have recently installed a 
three-phase plant of 460 h.p., consisting of two direct-coupled 
steam alternators of 250 h.p. each, and a corresponding number 
of motors. Messrs. Jos. Rogers and Son have recently installed 
in their large cutlery works in Sheffield a two-phase plant of 
520 h.p., consisting of two direct-coupled high-speed generators 
of 160 h.p. each. These alternators have only eight poles each, 
which give the low frequency of 21°3 cycles per second. There 
are seven motors of 25 h.p. to 7 h.p. each, used for working 
grinding wheels, hoists, fans, stamps, etc. Owing to the low 
‘requenoy a motor-generator is used for aro lighting. Whilst 
at the Patent Shaft and Axletree Company's works at Wednes- 
bury we have a plant of 420 h.p., consisting of two three-phase 


Ccmbined Starting and Reversing Switch foe Orane Motors, 


generators of 210 h.p. each, and some 30 motors, varying in 
size from 50 h.p. to 5 h.p., the small ones being in use on 
travelling cranes. . | | 
Ав I am connected with this last-named plant, perhaps I can 
give a few details of it which may be of interest. The power- 
ouse, which was built to the designs of the author, comprises 
boiler-house, engine-room, and the necessary offices, stores, and 
test-room, and is large enough to accommodate 2,000 h.p. In 
the boiler-house are four of Messrs. Babcock and Wilcox’s 
water-tube boilers of 200 h.p. each; also a feed-water 
heater by the same firm. The boiler-house is so arranged that 
the coal is tipped direct from the railway siding into the bunker 
opposite the fronts of the boilers. These are fed by elther a 
horizontal ‘duplex Tangye’s pump or a Gresham and Craven 
live-steam injector, which deliver either through the above- 
mentioned heater or direct into the boilers. The generating 
plant consiste of two direct-coupled sets of 210 h.p. each, 
running at 375 revolutions per minute. The engines are of the 
compound two-crank single-acting enclosed type by Mirrlees, 
Watson, and Yaryan. The generators are of the well-known 
Brown, Boveri, and Co.'s three-phase type, having rotatin 
fields and stationary armatures, the periodicity being 50, and 
the voltage across the phases 550. They are star con- 
nected with a neutral terminal, which, as already stated, 
serves for the lighting both arc and incandescent lamps at 
200 volts. The exciters are direct-driven, their armatures 
being fixed on an extension of the generator shaft. 
The switchboard, which is fixed on a оо 
а view of the whole engine-room, consists of two generator 
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panels carrying main triple-pole switch and fuse, ammeter, 
voltmeter, and: field rheostat, the latter being of the Ward 
Leonard make, one synchronising panel, having synchronising 
apparatus, main voltmeter with three-way switch for throwing 
the voltmeter across any of the three phases, a recording volt- 
meter and fuses for the neutrals of four generators, two feeder 
panels (each carrying two sets of triple-pole switches and fuses), 
and two ammeters, two lighting panels (each carrying one 
four-pole switch), and three ammeters, one being for each 
phase. The panels are of polished marble, supported on an 
iron framing placed 4ft. from the wall, while a glass roof and 
end doors keep out dust, etc., from the connections and 
terminals, and provide easy access to the back with a good 
light. The main cables or feeders are of the British Insu- 
lated Wire Company’s make, and are drawn into Doulton 
conduite, the power mains having three twisted cores, while 
the lighting mains have four cores, the fourth being for the 
neutral return. The sizes of these cores vary from 87/12 
to 19/15. These feeders run from the main switchboard to 
diatributiug. switchboards fixed in sub-stations at various 
points in the works. These distributing switchboards 

six power, and six lighting sub-circuits each, with triple-pole 
switches and fuses for the power, and single-pole switehes and 
fuses for the lighting. There are separate bars for power and 
lighting which can in case of emergency be interconnected by 
means of plugs, thus providing for supplying the 'bus bars from 
either power or lighting feeders. A neutral bar is provided to 
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which each lighting sub-circuit is connected, and in each sub- 
station the lighting circuits are balanced as nearly as ible. 
The sub-circuita consist of similar cables to the feeders, and 
are also drawn into Doulton conduite, triple-core for the motors 
and two-core for the lighting. The motors have been arranged 
to replace separate engines, and to drive on to the existing 
shafting in order that no disturbance might be made in con- 
verting to the new system. The lines of shafting in most cases 
have n split up 80 as to be driven in smaller groups for 
greater economy. 

I may here remark that the whole of the transfer was 
effected without stopping any of the workshops. One of the 
Goliath cranes has been converted from steam to electricity ; 
the motor replaced the boiler and engine which were previously 
used. The reducing gear consists of а raw-hide pinion fixed 
on the motor shaft of the crane, which operates the various 
motions. The motor controller is of the Brown-Boveri Com- 
pany’s t and consists of a reversing switch connected in the 
stator circuit and controlling resistance in the rotor circuit. 
These switches are interlocked, and the whole controlled by one 
lever, so that the motor is started, the speed controlled, and 
the direction of rotation is reversed by the movement of this 
one lever. The motor derives ite current from three trolley 
wires fixed on the usual overhead system. In the foundry are 
two new electric travelling cranes, each operated by three 
motors. One is for a maximum of 20 tons, and has two motors 
of 10 h.p. each and one of 5 h.p. The other is a five-ton erane, 


NOON 


and has two motors of 7 h.p. and one of 5 h.p. The two larger 
motors are in each case for lifting and longitudinal motions, and 
are provided with controlling rheostata for reducing the pe 
Asa result of experience, 10 additional cranes are now g 
fitted with three-phase motors and controllers, and another 
generating set of 500 h.p. is being erected in the power-house. 
The lighting of the works is done by some 500 incandescent 
lamps and 60 arc lamps ; the latter are run six in series on the 
200-volt mains, and no difficulty has been experienced in the 
regulation, although the lighting is taken from the same poe 
rators as the moters. The whole of the wiring for the lighting 
is enclosed in ** Simplex ” steel condults. 

Since the plant was started, over a year ago, it has worked 
most successfully. The economy has been very marked, and 
will show still better results when all the cranes which are now. 
being converted are electrically driven, and the new plant is in 
operation. During the recent enquiry of the Parliamentary 
Committee upon the Electric Power Bilis there was a good 
deal said about the effect of а good load factor upon the cost 
of generation of electricity. Ав is to be expeoted, we get а 
very good all-day load on my station, and instead of getting a 
load factor of 11:05 per oent., which is the average of all the 
supply atations given in Lightning’s table of costs, the load 
factor for the past year on our station was 42:01 per cent.; amd 
with an output of 554,000 Board of Trade units per year the 
works cost of generation—viz., ooal, water, wages, oil, and 
storee—work out to the remarkably low figure of 552d. per 
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P M. 
Typical 24-Bour Load Curve from the Three-Phase Generating Station of the Patent Shaft and Axletree Company. 


unit, whilst the cost of distribution—+.e., the motor attendants, 
crane men, and arc-lamp trimmers, ete.—works out at 215d., 
so that the works cost of the energy delivered at the shafting or 
machines is ‘552d. and ‘215d. = 767d. per Board of Trade 
unit. I do not mean that this low figure is necessarily due to 
the plant being polyphase, but I thought that this data would 
be interesting inasmuch that it bears out to such a marked 
degree the effect of the load factor on the costs. 

As a further sign of the growth of favour for polyphase plants 
in the country, I may mention that Messrs. Bolckow, Vaughan, 
and Co., the large ironmasters, are now erecting a power 
station at Eston, near Middlesbrough, for the driving of their 
works and the lighting of the town, and this is to бе on the 
three-phase system. The size of the first generating seta, of 
which two or three are being instalied, is 1,500 h.p. each. 

It is seen, then, that since the introduction of polyphase 
factory equipment into this eountry in 1897 there have been no 
less than 18 installations atarted, amounting in the aggregate to 
about 10,000 h.p. I venture to think that the growth to this 
amount of a system in its first four years in this very oonserva- 
tive country of ours promises well for its success and development 
in the future. | 

[Through the courtesy of Mr. Wyld we have been able to 
take photographs of the works under his charge. These, with 
the diagrams and drawings LA Si by him, give а good idea 
of the plant at the works of the Patent Shaft and Axletree 
Company.—Ep. Е. E.] 
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| NOTES. 


. Society of Arts.—This society в conversazione is 
announced to take place this year at the Royal Botanic 
Gardens, Regent's Park, on Friday evening, June 28. 
Civil Engineers’ Conversazione.—The Institution 
of Civil Engineers are this year holding their conversazione 


in their own building in Great George-street, Westminster, 
on June 19 and 20. 


Technological Examinations.—Tho programme of 
technological examinations for 1902 in connection with 


the City and Guilds of London Institute is now ready. 


Full information concerning the subjects of examination, 
etc., is published by Messrs. Whittaker and Co., of 
Paternoster-square, E.C. 


“ Electric Анаан аа Man Gaston Seucier 


and A. Delasalle are publishing a book on electric auto- 
mobiles. This is, we believe, the firat book devoted entirely 


to the subject of electrieally-propelled self-contained 


vehicles. We gather from a note from one of the authors 
that it will consist of about 400 pages, with numerous 
illustrations. The book is to be ebtained at 49, Quai des 
Grands-Augustins, Paris. 


Train-Lighting in India.—Up to the present the 
application of electric light on railways in India has not 
made very gréat headway. A good sign of the develop- 
ment, however, which this branch of the industry is sure 
to enjoy sooner or later in that country, is the announce- 
ment that the Bombay E'ectric Company have entered 
into an agreement with the B. B. and C. I. R. for lighting 
the through carriages of the Rajputana-Malwa mail trains 
betweén Ahmedabad and Delhi. 


Paris Electric Cab Service.—The French com- 
pany which towards the end of 1899 placed a number of 
electric motor cabs on the streets of Paris, has gone the 
way of its confrères in England and America. The experi- 
ment has proved altogether unprofitable, and it ia said 
that a sum of £180,000 has been sunk in the attempt to 
obtain the approval of the public to an electric cab service 
in. Paris. The failure of the concern is attributed to 
various causes, among others, the high cost of maintaining 
the accumulators and the consequent excessive scale of 
charges which had to be enforced. 


The Patent Law.—The present state of the patent 
law in this country was made the subject of a question to 
the First Lord of the Treasury in the House of Commons 
on Tuesday. Mr. H. Lewis wanted to know whether the 
Government proposed to introduce legislation to carry out 
the recomméndations of the committee appointed by the 
Board of Trade to enquire into the working of the Patents 
Acts on certain specified questions. In his reply, Mr. 
. Balfour stated that the report of the committee and the 
recommendations contained in it were of considerable 
importance, but had not yet been fully considered. There 
was no possibility of being able to give effect to them during 
the present session. It would be satisfactory, however, if 
time permitted, to deal with the point which formed the 
subject of international agreement, and also with the point 
relating to compulsory licenses, and with this object а Bill 
would be prepared. 


Bicyole-Carrying on Tramways. —In this country 
tramway companies have not yet looked upon bicycle-carry- 
ing as а profitable branch of their traffic. In America, 
however, instead of being seriously injured by the use of 
bicyles, the tramways make them a valuable source of 
revenue, We have before us the case of the Market-street 
Railway in San Francisco. On this line special preparation 


is made both, for bleyelos and owners, many of the eam 
being equipped with bicycle carriers. Thus, the riders and 
their wheels are earried to and from the Golden Gate Park, 
where the riding is good, and also i$ other favoured diree- 
tions. The resultant revenue to the company from the 
carriage of the bicyclgg alone in four years on this route 
has been nearly £1,000, to which must be added the fares 
of the riders, who would probably not have used the line 
had the bicycle carriers not been in use. This brings the 
total up to about £2,000, and when it is considered that 
the cost of putting on the carriers was only about £150, it 
will readily be admitted that this is a very ini ad 
result. 

Anglo-Irish Cable.—The laying of a new eable for 
the Commercial Cable Company between England and 
Ireland has just been successfully accomplished by. the 
‘‘Silvertowa,” one of the largest vessels engaged in cable- 
laying. The new cable is about 335 miles in length, and 
is carried from Weston-super-Mare to Waterville, go, Kerry, 
near Valentia Island. The present double-wire Trans- 
atlantic cable connected with Weston was scarcely suffi- 
ciently adequate te cope with its vast amonnt of work, 
and therefore tho laying of the present one was necesitated. 
The new cable appreciably lessens the period of trans- 
mission, and will therefore play an important part in 
establishing an improved connection. Its total weight is 


8,000 tons, giving an average weight of nine tons per 


mile, which is somewhat above the maximum standard. 

Extensive sets of apparatus have been landed from the 
“Silvertown” and installed at the company’s offices in 
Richmond-street, Weston, and for a month hence testing 
operations will be carried on for a brief period each day. 
The cable will, however, be brought into immediate use 
for transmission purposes. It was manufactured and laid 
by the Silvertown India Rubber and Gutta Percha Tele- 

graph Company, of London. 

The London Telephone Service.—In the new tele- 
phone system which is being provided for Greater London 
the Post Office is adopting the right principle of 
rofraining from connecting any subscribers until the work 
in the main exchanges is practically completed. We are 
told, however, that there is a chance of the new servico 
being inaugurated in August or September next. The 
great question of the charges which are to be made for 
telephone connection with the Post Office exchanges is 
still to be announced. One of our daily contemporaries, 
however, has given a forecast of what these charges 
are to be, which we do not think can be quite correct. 
It does not even guess at what the lamp sum subserip- 
tion per annum is to be, bùt it states that for £2. 10s, 
per annum one can have a telephone fixed in an office 
or residence, and that in addition to this charge there 
would be a small charge per message, which would com- 
mence at a penny, and after a certain number of messages 
had been sent would be reduced to one halfpenny. This 
would involve automatic recorders, and also, we suppose, 
the payment of a deposit to cover calls. We notice that 
the Post Office are now drawing in cables into the 
conduits which have been laid in some of the chief streets, 
from which it is to be assumed that the connections 
in these streets will be available as soon as the exchanges 
are open. 

Submarine. Electric Railway Schemes. — Sub- 
marine electric railways are still things of the. future. It 
seems likely, however, that such will not long be the case. 
In this country, for instance, we have the proposal to 
connect the Isle of Wight with the mainland by a railway 
under the Solent, on which the motive power would be 
electricity, and we notice that on the other aide of the 
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Atlantic a scheme has come before the Railroad Com- 
missioners for the construction of a submarine electric 


railway under the waters of New York Harbour between 
Brooklyn and Port Richmond, Staten Island. The idea 
seems to be to form a connection with the rapid transit 
tunnel which is now being built in New York to allow of a 
through journey being made to Staten. We learn that 
the proposal has not received a very cordial welcome from 
a certain portion of the community of New York, and 
some doubt as to whether or not the scheme will receive 
the necessary sanction seems to be entertained. We should 
think, however, that exceedingly strong opposition would 
have to be forthcoming to waive aside the great advantages 
to be derived from such an electric train service as is 
proposed. In our own case, both from the point of view 
of commercial and social reasons, a direct rallway com- 
munication between London and the Isle of Wight would 
be of immense benefit, and we should imagine it would 
want very strong reasons indeed to persuade the legislature 
of any country to defeat such enterprises which have the 
interests of the people at stake. 

Tho Magnetic Properties of Alloys.—Dr. A. 
Schweitzer describes in the Elektrotechnische Zeitschrift the 
results of some investigations which he has made to 
determine the influence of aluminium on the magnetic 
qualities of cast iron when admixed in varying quantities. 
The ballistic method was used in making the observations. 
From a table of the results of the observations in relation 
to the curves of the induction which the writer gives, it is 
seen that the curves of the induction become flatter as the 
proportion of aluminium is increased, losing gradually the 
characteristic form of the induction curve of the iron. 
For field strengths down to H = 40 the decrease of the 
induction is almost parallel to the increased proportion of 
aluminium. From Н —11:6 to H —2:6 the induction with 
2°45 per cent. admixture of aluminium is greater than the 
corresponding values for an induction of 1°62 per cent. The 
curves of the permeability also lose their characteristic 
form with increased proportions of aluminium; their 
maximum becomes smaller, and the curves much flatter. 
The losses due to hysteresis increase with the larger pro- 
portions of aluminium, the curves of the losses as a 
function of the induction becoming increasingly pointed. 
For an induction B=3,000 the hysteresis losses increase 
parallel to the increased proportions of aluminium, but for 
higher inductions they increase ata greater rate relative 
to the increase of aluminium. The results of the observa- 
tions may be summed up briefly as follows: admixtures of 
aluminium with cast iron effect а decrease of the induction 
for equal field strengths and an increase of the hysteresis 
losses for equal inductions. The magnetic qualities of the 
iron, in fact, are lessened in value. 

The Glasgow Tramway Telephones.—Tho organi- 
sation of a large department like that controlling the 
complete tramway system of Glasgow, with its extensions 
running in many directions beyond the boundaries of the 
city, is no light task. In order that any unexpected 
accident may not throw the whole system into disorder, 
it becomes of the utmost importance that there should be 
ready communication between various parts of the lines. 
That this may be done telephones are being made use of, 
and these are arranged on practically three distinct 
systems, Tho first of these, from the engineering point 
of view, is the connection between the main generating 

‘station, the electric engineers office and home, the 
resident engineers home, and the various sub-stations 
throughout the district. These connections enable 
prompt communication to be made in case any slight 
_ irregularity in the running of the plant in the sub-stations 


which supply the line with current. The next system, 
which is also under the control of the electrical engineer of 
the tramways, Mr. M. B. Field, connects up the various 
sectional feeder boxes with the main generating station and 
also with the electrical engineer's office. Here, again, there 
is a complete distinction between the people allowed to 
use these telephones and those who use the third system 
of connections, which is entirely in the hands of the traffic 
department. For this last purpose a number of inde- 
pendent pillars have been erected in various parte of the 
routes by which the inspectors—and, we believe, in some 
instances the conductors—are able to obtain connection 
with the head office, so that in the event of an accident 
causing a break in the schedule of cars, instructions can be 
sent out as to the best means of quickly getting the service 
working regularly again. It will be seen on looking inte 
the matter that there is а great advantage in having this 
independence between the systems, although, of course, 
the heads of departments can be spoken to on all three. 


The Ohi-fa and Wei-hai-wei Oable.—The terms 
of the agreement made with the Eastern Extension Tele- 
graph Company for the construction and working, on 
behalf of the British Government, of а submarine cable 
between Chi-fu and Wei-hai-wei, are embodied in a parlia- 
mentary paper just issued. The conditions which led up 
to the conclusion of this agreement are of interest. From 
a Treasury minute at the end of the paper we gather that 
the need for telegraphic communication with Wei-hal-wei 
became apparent soon after its occupation, and as it became 
still more urgent in view of the events of last year, the 
Government approached the Eastern Extension Company 
in order to ascertain the terms on which it was pre- 
pared to connect Wei-hal-wel with the rest of its Chinese 
system, In the course of the negotiations the company 
intimated that it had been asked by the local Chinese 
Telegraph Administration to extend its cables to Chi- fu 
and Ta-ku, and that, if this extension were made, 
communication with Wel-hal-wei could be effected by 
the laying of a comparatively short cable thence to 
Chi-fu. The company offered to lay this cable for the 
payment of £16,000, and to work it, on behalf of his 
Majesty’s Government, for a subsidy of £4,000 per annum, 
and asked, in return, for the support of the Government 
in the negotiations which it was carrying on with the 
Chinese Telegraph Administration. The terms offered by 
the company were accepted by the Government, and 
embodied in the agreement referred to. The contract 
farther stipulated for the employment of British staff at 
Chi-fu and Wei-hai-wel, and for the transmission of all 
traffic between these places, Shanghai, and Hong Kong, as 
far as possible by British staff. His Majesty's Government 
undertook to protect the company during the working of 
the cables, and to use its best endeavours to secure from 
the Chinese Administration the duo fulfilment of its engage- 
ments with the company. The new line was opened for 
working on Sept. 5 last year. 

The Northcott Prize Paper.—On the 3rd inst. Mr. 
Percival Marshall presided at the meeting of the Institution 
of Junior Engineers, when the Northcott prize paper on 
the question, How may the Best Efforts of Employers and 
Employed be exerted for their Mutual Advantage and for the 
National Benefit ?” which had been awarded to Mr. William 
Powrie, was read and discussed. The donor of the prize, 
which is of the value of £5. 5s., is Mr. W. Н. Northcott, 
of London. The author, in commenting upon the rela- 
tions existing between the employer and employed of the 
present day, expressed the fear that each class wrongly 
regarded the other as an antagonist, instead of recognising 
that their intereste were identical The modern factory 
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system had tended to this. condition, and the increase of 
limited liability companies (whose proprietors had only a 
financial interest in them) had also done much to dis- 
courage the formation of mutual friendship. Trade unions 
had not been an unmixed blessing, much bitterness of 
feeling having been caused by unreasonable interference 
between employer and employed. Referring to the attitude 
“of the employer, it was unfortunately too common a practice 
for employers and managers to keep aloof from their men, 
and to treat them as if they were of an inferior race. Due 
consideration should be given to them, and means adopted 
in every possible way to show that the mon’s interest in 
their work was not disregarded. A common cause of 


increased cost of production was due to the objection of 


the workmen to run machines at the maximum speed, their 
stated reason being that more men would be required to 
do the same amount of work, but the actual result was 
that future orders. were sent abroad, and work altogether 
lost to the operatives of this country. There would always 
be a difficulty in getting human beings, whether employers or 
employed, to do all they ought, but a more perfect educa- 
tion, the encouragement of higher ideas in both classes to 
assist in overcoming ignorance, indolence, and prejudice 
would do much to bring about a better understanding 
between .them, to their mutual advantage and for the 
benefit of the nation at large. 


The Automobile Industry.—The one improvement 
in an electromobile which would be welcomed more than 
another is.an advanee in the construction of the storage 
battery. Dealing with the question in an article in the 
Electrical Review of New York, Mr. W. H. Maxwell, jun., 
holds that the current year is one which will be filled with 
great things for the automobile. A battery which will give 
a greatly increased capacity for a much smaller weight 
should be the alm of ‘inventors, and the author does not 
regard it as asking too much when he says we ought this 
year to be given a battery which will drive the ordinary 
carriage 50 or 60 miles on one charge, and have an active 
and efficient life of at least two years under ordinary con- 
ditions. In an editorial comment on the article it is 
pointed out that with a perfected design of battery the 
electric automobile will unquestionably supersede the 
horse for all forms of vehicular transport, especially 
in cities where the suppression of the horse, doing 
away at one stroke with all the dirt and 90 per 
cent. of the noise of the streets, would work a slow 
but genuine revolution in the condition of things. 
-For sanitary reasons alone we should think the change 
would be directly beneficial to the people. Turning to the 


question of speed, it is not often that a demand is made for. 


an automobile which will have a minimum speed of 70 miles 
an hour. Yet there is a report abroad in New York that a 
young gentleman who can afford it is on the look-out for 
. such a machine. It is not stated for what purpose the 
automobile is wanted, but there is no doubt that a fairly 
general demand for exaggerated speeds would have а 
detrimental effect. on the industry as a whole. It is not 
to be expected that the racing automobiles will ever prove 
so disastrous to their manufacturers as was the case with 
the racing bicycles, but the fact remains that the faster 
automobiles are made the less demand there will be for 
them, and the trade at large will receive a considerable 
set-back. The frailty of high-speed machines would be 
another drawback to their general use, and so long as we 
get a practical vehicle of moderate speed and lightness, 
with a maximum of comfort and safety, we may ignore 
tuch preposterous suggestions as а 70-mile-an-hour machine. 


i Train-Lighting by Eloctricity. — Prof. Geo. Ð. 
Shephardson recently read a paper on this subject before 


* 
-5 


the St. Louis Railway Club. He first called attention to 
the various parts of the axle lighting systems, noting how 
different engineers have attacked the difficult problem. 
The author proceeded to review the different methods in 
vogue for securing the regulation of the voltage with 
varying speeds. One method of obtaining constant voltage, 
which, though old, has novel details, is that adopted 
by the Consolidated Railway Electric Lighting and Equip- 
ment Company. The arrangement consists of having a 
small motor connected with the adjustable arm of a 
resistance box and governed by a magnet in the main 
circuit; this motor automatically adjusts the resistance 
in series with the shunt field coil, so as to strengthen or 
weaken the magnetic field to compensate for any changes 
in speed above the critical speed of about 15 miles per 
hour. Experiments with this device showed that after the 
dynamo was connected with the lights, a sensitive Weston 
voltmeter indicated no perceptible variation of voltage 
between 15 miles and the highest speed attained—about 
40 miles per hour. One of the earliest forms of this 
regulator was used experimentally on a Boston and Albany 
car about 1897. Another method of regulation is that 
formerly used by Moskowitz and now used by Vicarino 
in Europe—namely, a differential winding on the dynamo 
field magnet. This carries two sets of coils, one a shunt 
field, and in addition to this, a second coil of large wire 
through which the main current passes. As the car and 
dynamo run faster, the voltage tends to rise corre- 
spondingly, and consequently the current delivered to 
the lamps and batteries increases, but the current passing 
through the series coil weakens the magnetic field, and so 
tends to offset the higher speed. The author concluded 
with the statement that whatever may be said of some 
of the older systems which appeared from time to time, 
there are at present at least four systems in Europe and 
two in America which seem to have reached the practical 
and reliable stage, and it is now possible to obtain axle 
lighting equipments even on rental basis at no greater cost 
than gas, with strong guarantees of perfect service backed 
by ample capital. 


The Kingsland Surface-Contact System.—On 
Friday last a short length of tramway equipped on the 
Kingsland system was on view at the works of the 
syndicate exploiting the system at Wolverhampton. The 
Kingsland system consists of placing a number of surface 
contacts in the middle of a track, which are connected to 
and disconnected from supply mains by mechanical means. 
A third rail is placed alongside one of the running rails, 
leaving a slot about din. In the shallow conduit thus 
formed star wheels are placed, which operate mechanically 
commutator switches at each contact block. On each car 
there are placed two strikers, which project down into 
the slot and engage with these star wheels. Each of 
the star wheels has six projecting teeth, and it is 
moved forward one-sixth of a revolution by each 
striker as it pasees. The first striker then makes 
contact between the stud and the supply mains, while 
the one at the rear of the car again disconnects the 
stud. Mr. Kingsland has devoted considerable attention 
to the design of the apparatus in order to ensure that the 
star wheel and switch shall only rotate one-sixth of a 
revolution at each blow of the striker. In the track we 
saw the studs in the roadway were spaced 18ft. apart, the 
strikers were secured at the axles of the car, were 19ft. 
apart, and the collecting skate was 22ft. long. With these 
proportions the contact is always made by the stud in front 


| before the stud behind the car is disconnected from the mains; 
in consequence the switch is not used to break a heavy 


current. The line worked well when we inspected it, and was 
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free from certain objectiontt whith sire found with electrically 
controlled surface-contact systems. The point in the Kings- 
land system, liÜvrever, which one would expect to give trouble 
is the blow cauked by the striker when it engages with the 
car wheel. This is to a certain extent reduced by the inter- 
‘Ventidh of springs in the striker itself arid also in the switch 
gear. In spite of thedd, however, the blow at reasonable 
speeds makes а noise which is objectionable to anyone 
standing by the track, and we should think it is likely to 
be destructive to the gear in course of time. Another 
point which needs attention is the design of the shallow 
conduit, which will collect a large amount of refase from 
the streets. Provision will have to be made in the final 
designs for the removal of this from the conduits, or other- 
wise thé star wheel will become choked. 


The American Institute's Invitation.—lt will be 
recollected that at the closing session of the Paris Elec- 
trical Congress the American Institute of Electrical Engl- 
neers extended an invitation to all the delegates present, 
as well as to all electrical engineering bodies in general, to 
visit America this year. The Pan-American Exposition at 
Buffalo is looked upon as an occasion offering unusual 
opportunities to European engineers and scientists for such 
a visit, and accordingly the American Instituto has decided 
to hold its principal meeting this year at Buffalo during 
the month of August, when the exhibition will bə in full 
swing. In the circular announcement which has been 
issued by the council of the institute the gratifying state- 
ment is made that the pleasure and the benefita derived by 
the American engineers who visited Europe during thé 
summer of 1900, from contact with their colleagues of all 
countries, and from interchange of professional experiencé 
with them, convinced them of the desirability of continu- 
ing the pleasant social relations which were then estab- 
lished, and of further promoting an international feeling 
of good fellowship among technical men. With this object 
in view, and for the purpose of contributing to the social 
enjoyment, and of enhancing the professional interest o 
the foreign electricians who will visit America this summer, 
the institute has selected Buffalo for its principal CE 
plac, as stated above. A preliminary programme o 
meetings, visits, etc., has now been arranged. The formal 
welcome and reception of the European visitors will 
be held on Aug. 14 in New York City, and on the twb 
following days technical visita will be made to important 
works and installations in the city and vicinity. On onb 
of these evenings a banquet is arranged for. No apecidl 
assignment is made for Saturday, Aug. 17, in order tb 
enable visitors to make their own arrangements for sight- 
seeing, otc, but the council committee has under con- 
sideration for Sunday, the 18th, a daylight trip up the 
Hudson (the American Rhine), thence by rail to Albany, 
where the party will stop overnight, leaving early oh 
Monday, the 19th, for a visit to the works of the Generál 
Electric Company at Sshenectady ; from Schenectady the 
party will go by special train to Buffalo. On the following 
morning the general meeting will open at Buffalo, in the 
Temple of Music, with addresses by the exposition and 
municipal officials, On the three following days there will 
be sessions for the reading and discussion of papers in the 
forenoons, and perhaps on some of the afternoons. It is 
expected that the exposition officials will designate one of 
these days as “ Electrical Day.” The programme also coh- 
templates the allotment of an entire day, if possible, for 
an excursion to Niagara Falls and the various electrical 
features to be seen at that place. Visits will also be made 
to various sub-stations in Buffalo. The closing meeting will 


probably be held on Saturday, Aug. 24. These dates, we 


are informed, have been selected because they are presumed to 


be those likely to suit the convenience of the greatest number, 
but in preparing the definite programme the council will 
note and consider all suggestions received, and will endeavour 
to make arrangements to suit and accommodate the greatest 
possible number of visitors. As it is desirable that the 
plans should be perfected as soon as possible, it is requested 
that those European engineers who intend to avail them- 
gelvos of this opportunity will communicate with the secre- 


tary of the institute, Mr. Ralph W. Pope, 26, Cortlandt- 


street, New York, without delay. 


Tube Vibration.—Incidentally in the proceedings of 
the Joint Committee of the Houses of Parliament which 
has under consideration the matter of the routes to be 
taken By the proposed new tube railways in London, 
Sir Courtenay Boyle on Friday last produced the report of 
Lord Rayleigh’s Committee on the question of the Central 
London Railway vibration. The report, which is signed 
by Lord Rayleigh, is in these terms: “The committee 
have satisfied themselves by personal inspection of the 
fact that there ів a-serious vitiration to be felt in many 
of the houses situate along the cotrse of the Central 
London Railway. The observations so far made lead 
the committee to the conclusión that the vibration 
complained of arises chiefly from two circumstancos— 
namely: (1) the large proportion of the weight of the 
locomotives not borne by springs ; and (2) want of rigidity 
in the rail. A new type of lotomotive, in which the 
above objection is obviated, has been ordered by the 
company, and will be tried in the next few months, 
and the engineers of the company are endeavouring to 
overcome the difficulties which hade hitherto prevented а 
atiffer rail being tried. When the results of these experi- 
ments are known the committee will bs in a position to give 
a more definite opinion than they can do now, both as to 
what steps should be taken on the Central London Railway 
to reduce the vibration and also as to what features should 
be introduced on new lines. The committee may, in the 
meantime, say, from the information already obtained, 
they believe that on new tubular railways, under proper 
conditions, no objectionable amount of vibration need be 
apprehended, but they abstain from a definite recom- 
mendation until the further experiments above alluded 
to are completed.” On this report being submitted, 
the question immediately arose as to whether the present 
enguiry should cease or not, in view of the fact that Lord 
Rsyleigh's Committee did not make any definite recom- 
mendation which could be acted upon. Lord Windsor, 
the chairman, said he took it there was little 10806 
that Lord Rayleigh Committee would find some 
means of obviating any objectionable amount of 
vibration. Sir Courtenay Boyle pointed out that Lord 
Rayleigh’s Cémmittee was of opinion that che vibration 
" may be prevented.” It did not follow that other lines 
constructed on a different system would produce vibration. 
Lord Knutsford expressed the opinion that the Joint 
Committee's report would have to be an interim report so 
far as the new lines were concerned. Sir Courtenay Boyle 
was then asked whether he was prepared to give evidence 
on behalf of the Board of Trade on such matters as the 
general control of the lines to be constructed, the question 
of rates, and the question of fares, He replied that he 
would consider the points, so we may expect before long to 
have the opinion of the Board of Trade upon these impor- 
tant questions given in the form of evidence before the 
Joint Committee. | 


Royal Institution Discourso.—The “ Response of 
Inorganic Matter to Mechanical and Electrical Stimulus,’ 
was the subject chosen by Prof. Jagadis Chander Bose for 
last Friday evening’s discourse at the Royal Institution. 


THE ELECTRICAL ENGINEER, MAY 17, 1901 


687 


The lecture is abstracted in the Times, from which it appears 
that Prof. Bose began by discussing the change of form 
exhibited by living muscle under stimulus, and showed 
how the character of the response depended upon the par- 
ticular kind of muscle used and the surrounding conditions 
in which the experiment was performed. In other tissues, 
too, stimulus was followed by response, though not by 
the same sort of response as in muscle. Thus the eye 
responded to the stimulus of light, a eurrent of elec- 
tricity being produced in the optic nerve. This electric 
response had been looked upon by some authorities 
as the most general and delicate sign of life, but, in 
fact, it was given by inorganic bodies too, under 
stimulation, and these showed the most remarkable 
parallelism with living ones in both the form of the 
response and the conditions under which it was mani- 
fested. Thus, the tapping of a piece of metal—lead, for 
example—joined up in circuit with а delicate mirror 
galvanometer gave rise to a response in the form of an 
electric current, and, farther, thé curves representing the 
response and recovery of metals after stimulation were 
identical in form with those recording the behaviour of 
muscle under stimulus. Moreover, the character of the 
response was altered by precisely the same influences with 
inorganic as with organic bodies. Under a series of 
stimuli applied in quick succession, the metal was thrown 
into the same tetanic condition as a muscle. Again, 
ita response was strongest at a particular temperature, 
decreasing at both higher and lower temperatures; this 
corresponded with the heat and cold rigour of muscle. 
Farther, it was affected by drugs just as were living sub- 
stances ; it was excited by stimtlants and depressed by 
depressors, the same drug sometimes acting with opposite 
effect according as the dose was large or small, while the 
response could be killed by the injection of poison and 
revived by the exhibition of the appropriate antidote. 
Prof. Bose, in the course of his lecture, showed an artificial 
retins, based on the facts he had described, which was 
sensitive to visible light, to ultra-violet rays, to electric 
waves, and, in fact, to every sort of radiation. This 
apparatus recovered from the effect of stimulus without 
external aid, and there was no reason, he declared, why 
the coherers used in wireless telegraphy should not also be 
made self-recovering, and so employed without the trouble- 
some and sometimes destructive tapping device now in vogue. 
He coneluded with the remark that this continuity between 
the organic and inorganic worlds enabled them to begin to 
understand the quotation from one of the ancient books of 
his race: They who see опе in all the changing manifold- 
ness of this universe, unto them belongs eternal truth, and 
unto none else." 


Progress of Electricity in India —With the 
opening year of the twentieth century the Indian Section 
of the Institution of Electrical Engineers has been inaugu- 
rated, and, appropriately enough, at the first meeting of 


section in Calcutta, Mr. F. G. Maclean, Director-General | 


of Telegraphs, gave an interesting review of the progress 
of electricity in India during the past 50 years. At the 
beginning he called attention to the fact that until the last 
few years electrical work in India had been practically 
confined to the telegraph, which had also been the ploneer 
of electrical engineering in other countries. Just 50 years 
ago it was that Dr. (afterwards Sir) Wm. O'Shaughnessy 
first carried to a practical conclusion his idea of an electrical 
telegraph in India, but to those acquainted with the con- 
ditions of the country it would be no matter of surprise 
that the record of progress, excepting as related to tele- 
graphs, could seareely be favourably compared with that of 
many other countries. It was in 1961 that the first practical 


telegraph line wes built from Calcutta te Diamond Harbour, 
and in the following year it was extended to Kedgeri, 
making in all a total length of 82 miles. This line was 
made of iron rod gin. diameter, and on the overhead sections 
it was supported on bamboos, 200 to the mile. The great 
featureaboutthisline wasitsremarkablestrongth, thebamboos 
bending to the storm, and thus preserving the line intact. 
Dr. O'Shaughnessy always adopted the plan of taking the 
line underground before entering an offioe Їп order to pro- 
tect it from lightning effects. The problem of crossing 
rivers was one of the first that pressed for solution in 
India, and in May, 1851, Dr. O’Shaughnegay succeeded 
in signallisg across a river over 5,000ft. in breadth 
without any conductor. This system, however, could 
not be maintained, although it remained a remark- 
able achievement in wireless telegrapby. Nothing 
practical was done till guttapercha-covered wire was 
imported from England, and then, after many trials, the 
system adopted was to secure this insulated wire in the 
angles of a strong chain cable. The success of the first 
pioneer line along the River Hughli decided the authorities 
in 1853 to commence the construction of a network of 
telegraph lines all over Indis, and at the present time the 
Department possesses 52,909 miles of line and 170,766 
miles of wires, in addition to 283 miles of cable. Since 
1853 the course of improvement had been the substitution 
of iron for wooden supports, the improvement in pattern 
of insulators, the gradual reduction in the weight of the 
wire used, and, finally, the use of copper instead of iron 
wires on main lines. In 1857 Morse instruments super- 
seded the small horizontal galvanoscopes previously in use ; 
in 1858 there were 10,000 miles of line in operation or 
under construction, in the same year the first cable between 
India and Ceylon, a distance of 25 miles, was laid; 
through communication with Burma was first established 
in 1865; the next year saw through communication 
with England by the Turkish route; while the route 
vid Persia was opened in January, 1870, and vid 
Suez and Aden in March the same year; duplex 
telegraphy was introduced in 1874; and in 1885 the 
quadruplex system was first used in India. Referring to 
the Marconi system of wireless telegraphy, the author 
expressed wonder at the Department not taking advantage 
of it, especially having regard to the practical success of 
the system in connection with marine communication. 
Turning to other applications of electricity, the first record 


of an electric light installation in India was to light a 


goods shed in the Howrah Station yard in 1879. Various 
isolated installations sprang up from time to time in 


different parts of the country, but the first application of 


modern electrical engineering on any large scale was the 
electric tramway in Madras, in 1894, on the underground 


conduit system. A change was afterwards made to the 


overhead trolley system on account of the tropical rains, 


which at times flooded the conduit. The next application 


of importance was the Darjeeling electric lighting installa- 
tion, which was the pioneer of high-tension transmission 
in that country, and in the last year of the century the 
Calcutta Electric Supply Corporation commenced operations, 
The latest development would be a system of electric 
tramways in Calcutta. In conclasion, the author thought 
there were unmistakable signs that India was now 
thoroughly awake to the great advantages of olectrical 
power, ahd that efforts would be made to employ the 
enormous natural forces which lay at their disposal, such 
as water power. The most important scheme which was 
at present proposed was for the transmission of power from 
the Cauvery Falls to the Kolur goldfields, a record distance 
of 100 miles. | C 
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. GLASGOW ELECTRIC TRAMWAYS. 
( Continued from page 661.) 


. The two auxiliary engines driving the 600-kw. direct- 
current machines were supplied by Messts. D. Stewart and 
Co., Glasgow. Normally they develop 800 f. h. p., but are 
able to work up to 1,000 Lh.p.as a maximum, running 
at a speed of 90 revolutions per minute. They are of the 
vertical cross-compound type, with the generator between 
the columns. Their normal indicated horse-power is 800, 
but they are capable of working continuously, with a slight 
sacrifice of economy, at 1,000 l. h. p., and for short periods 
they can indicate 1,200 h.p. The steam-cylinders are 22in, 
and 4410. diameter by 42in. stroke. The normal steam 
pressure ів 1501Ь. per square inch above the atmosphere at 
the engine stop valve, and the speed is 90 revolutions per 
minute. The piston rods are 5Siin. diameter; the crank 
ins 6jin. by 7in. in bearing. The main bearings are two 
number, 18in. diameter by 36in. long, and the diameter 

of the crankshaft in the centre between the high-pressure 
and the low-pressure parts of the engine, where the fiy- 


current 10-pole generator, supplied by the British Thomson- 
Houston Company. These machines are used for supply- 
ing current to the various motors driving the a 

plant, for the station lighting, and for supplying the sub- 
stations and car depóts directly with continuous current 
for nightwork, lighting, car handling, ete. The generators 
are suitable for operation as shunt machines at Б00 volts 
no load and full load, and as compound machines at 500 
volts no load and 600 volts full load, and are mounted 
‘directly upon the engine shaft. The fields are circular 
and of cast iron, with 10 inwardly projecting removable 


poles of high-grade cast steel. The field coils are wound 


separately on malleable iron spools, and well insulated 
with veneer board and olled cotton. The armature is 
of the iron-clad slotted core type, with the windin 
consisting of copper bars laid in siots and. insula 
from the armature core by means of alternate layers of 
oiled linen and paper. The punchings are keyed in the 
cast-iron spider in such a way that no bolts pass through 
the ‘core. The end connections are of the barrel type, and 


‘supported by and bound down upon extensions of the 
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FIG. 6.— View of the Condensing Plant for one of the Large Engines, Ihe Three-Throw Pump to the left is a Feed Pump. 


This construction affords the’ best 
possible mechanical protection, and minimises the liability 


wheel and generator are keyed un, ia'20in. A 610. diameter 


hole runs through centre of the shaft, and the crank cheeks 
are of the disc pattern.. The bearings are of cast iron with 
maguolia strips. The flywheel is 19ft. in diameter, and 
weighs about 34 tons, 68 per cent. of which is in the rim, 15 per 
cent. in the arms, and the remainder in the boss. The rim 
is in 10 pieces, and each piece is cast along with an arm. 
When these are assembled, the arms meet at the centre, 
but do not touch. The boss consists of two flat discs 
fixed one on each side of the arms, and secnred thereto by 
fitted bolts, three in each arm. 
high-speed Porter type, and control the apeed of the engines 
so that it cannot vary more than 14 per cent. from the 
normal, and there ie also an emergency governor, which 
cuts off the steam supply at the stop valve should the 
other governor fail and the speed get beyond the maximum 
allowed. The valve gear is of the well-known Reynolds- 
Corliss type, with wrist-plate motion, the trip gear being 
directly controlled by the governor. A feature of the 
engine is the reheater receiver fitted between the high 
and low pressure cylinders, and designed to reduce as far 
as possible initial condensation in the low-pressure cylinder. 

Each of these engines drives a 600:kw. 500-volt direct- 


The governors are of the 


armature spider. 


of damage from dust and oil. The commutator is supported 
on an, extension of the armature spider, so that it is 
integral with the armature. The bars are of hard-drawn 
copper, and insulated from each other, and the spider by 
means of best quality of sheet mica. After 24 hours’ run. 
at rated load the temperature of the armature and field . 
coils, as measured by thermometer, is guaranteed not to be 
more than 54deg. F., and the commutator not more than 
81deg. F., above the surrounding atmosphere, the latter 
being assumed at 45deg. F. The machine will carry an 
overload of 25 per cent. for one hour without movement 
of the brushes and appreciable sparking, and 50 per cent. 
overload temporarily without flashing over or injurious 
sparking. 

The exciting current for the main generators is obtained 
from six 50-kw. 100-volt six-pole dynamos, each coupled to 
an 85 i.h.p. vertical compound engine running at 300 revolu- 
tions per minate. These engines are of the enclosed ty 
and were supplied by Mesers. W. Н. Allen, Son, and Co. 
Bedford. The exciter dynamos were. supplied by the. 
British Thomson-Houston. Company, This completes the 
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plant in the engine-room, with the exception of two 50-ton 
electric overhead cranes, which were supplied by the 
Clayton En and Electrieal Construction Companies, 
Limited. The span of these cranes is 756, and they are 


each provided with three motors series-wound for 500 volts. 


tube plates are of rolled brass, with solid-drawn brass 
tubes, expanded at one end and packed with cotton wick set 
up with screwed ferrules at the other. The larger condenser 
contains 2,690 of these tubes, and the smaller or a 

1,078, and through these the circulating water passes twice, 
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Fie. 7.—View of the Condenser, Alr Pamp, and Circulating Pump for the two Stewart Engines. 


The starting rheostats are of the Electric Construction 
Company's metallic type. | 
In the auxiliary room are placed five surface condensers, 
one for each main engine, and one for the auxiliary and 
exciter engines. Each main condenser (Fig. 6) is able to 


deal with 60, 000lb. of steam per hour, while the auxiliary 


'J J 


Fia. 5. —One of tho Clrculatlog l'umps and Motor. 


condenser (Fig. 7) can deal with 24,0001b. of stoam per 
hour. Four of the larger and one of the smaller sizə 
were supplied by Messrs. the Mirrlees-Watson Company, 
Limited, of Scotland-street Works. The condonsers, which 
take up a rectangular floor space, have thick cast-iron 
shells, greatly strengthened by a network of ribs. The 


< 
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The circulating pumps for the maln condensers each pump 
240,000 gallons per hour, and that for the auxiliary con- 
denser has а capacity of 96,000 gallons per hour. өзө 
pumps are of the centrifugal type, and were made by 
Messrs. Drysdale and Co, Glasgow. In the large pumps 


(Fig. 8) the impellers are 24in. diameter, and are made of 


і: 


pot 
LI 


brass, the spindles being of steel. The pumps are each 
divided vertically so as to facilitate smoothing and ройаћ: 
ing, and also have а cover on one side to allow of. easy 
examination or removal of impeller. On the opposite: side 
to the cover special arrangements are.made, by means.of 
which the shaft with the coupling can be withdrawn bedily 
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along with the fan through the cover on the side of the pump. 
All the stuffing glands are bushed with gunmetal. Each 
pump is driven by an electric motor direct coupled to the fan 
spindle of the pump. Messrs. Mavor and Coulson supplied 
these motors and pumps. | 

` There are four three-throw air-pumps, designed and 
manufactured by the Mirrlees - Watson Company, of 
Edwards’s well-known type, which has a very high 
efficiency and dispenses with foot and bucket valves. 
Esch set of pumps are run in connection with one of 
the large condensers, and is capable of dealing with 
60,000lb. of exhaust steam per hour. The arrange- 
ment {ог driving, as our illustration (Fig. 7) shows, is 
of the simplest description. The slow-speed electric 
motor ia coupled up direct to the crankshaft, and in this 
way all waste of power; due to transmission through 
a series of spur wheels or other speed-reducing devices is 
effectively avoided. Besides this, the above arrangement 
provides a neat and compact machine occupying a minimum 
of floor space, whick is a most important factor in the 
design of power stations. The pumps have 16in. diameter 
buckets with a stroke of 12in., and the crankshaft runs at 
150 revelutions per minute. The electric motor is con- 
nected to a 500-volt circuit. Besides the four larger air- 
pumps, there is also one smaller auxiliary pump 11in. 
diameter by 10in. stroke, of a similar design to those 
described above. This smaller size can deal with 24,0001b. 
of exhaust steam per hour, and, like the larger size, its 
motor runs at a speed of 150 revolutions per minute. The 
auxiliary room also contains the boiler feed pumps already 
described, and is traversed by a 30-ton crane by the same 
makers as those in the engine-room. | 


(To be continued. ) 


THE GLASGOW SECTION OF THE INSTITUTION 
OF ELECTRICAL ENGINEERS. 


The annual general meeting of this section was held at 
Glasgow on the 8th inst, when Mr. W. А. Chamen 
occupied the chair in the absence of the president, and 
proceeded to read out the list of office bearers whioh the 
council had neminsted. No other nominations having 
been added since the list had been read at the meeting 
held on April 10, the following gentlemen were duly 
elected : president, Prof. Magnus Maclean ; vice-president, 
Mr. Henry Mavor ; ordinary members of council—Messrs. 
A.R. Bonnett, W. A. Chamen, J. D. Cormack, M. B. Field, 
W. W. Lackie, Willlam M’Whirter, J. M. M. Munro, 
W. B. Sayers, Thomas Young. 

Oa the Chairman asking that any further business be 
brought up, Mr. JAMES COATS suggested the advisability 
of having the Journal of the Institution issued in a bound 
form instead of in separate parts. This is done by the 
Institution of Engineers and Shipbuilders in Scotland, who, 
of course, issue copies of the papers read from time to time 
to anyone wishing them for discussion purposes. 

Mr. CHAMEN intimated that the council would consider 
the suggestion, and as there was no further business, he 
called upon Mr. Walter Jamieson to give his Experi- 
mental Demonstration and Some Notes on High-Frequency 
Currents.” 

Mr. JAMIESON, before giving his experiments, compared 
the laws governing continuous and alternating currents, 
and treated of the effecta caused by capacity and self- 
induction in a circuit. In explaining the nature of an 
oscillatory discharge, he referred to the well-known analogy 
of the U-tube filled with water to different levels, and the 
effect of suddenly allowing the water from the high-level 
side of the tube to flow round the tube to the other side, 
causing a true oscillatory motion in the liquid until it came 
to rest. He then referred to Henry's experiments on the 
discharge current obtained from Leyden jars, and explained 
how, when Henry passed the discharge round a magnetising 
coil in which was a needle, the needle was found to be 
polarised sometimes in one way and sometimes in 
the opposite way, showing the oscillatory nature of 
the discharge. Tho nature of oscillatory discharges was 


next lained shortly, the speaker showing by curves 
on the blackboard how the amplitude of the oscillations 


died away in a geometrical progression. He then 
described the conditions governing the production 
of oscillatory discharges, and the best forms of 


circuits for obtaining the most powerful effects. The 
difference between a simple alternating current and a 
pulsating or oscillatory current was explained, the former 
consisting of the alternate rise and fall in the current, 
following the sine law, the latter being a series of oscilla- 
tions in which the current reached a maximum value and 
died down by very rapid oscillations, which diminisbed in 
amplitude down to zero, that taking place at a very rapid 
rate. The number of oscillations under certain circum- 
stances was figured out by the speaker as reaching several 
millions per second. Mr. Jamieson then proceeded to 
show some very interesting experiments, most of which 
were carried out by means of apparatus constructed 
by the demonstrator himself. Experiment (1) was 
evidently arranged with a view to or Каак oscillatory 
currents could be put to practical uge. o large loops 
of wire, each consisting of & single turn, were placed 
about lft. apart. One coll was connected to the outer 
coatings of & Leyden jar coanected to an oscillator, the 
other coll had а 100-volt 16-c.p. lamp connected across 
its terminals. On oscillations being set up in the first 


coll, the lamp became incandesced. Experiment (2) was 


Induchon Coil 


Condensers 


Auto. Transformer 
Oscillalor 
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designed to show the effect of “skin resistance" on 
oscillatory and high-frequency currents, Ап incandescent 
lamp (10 volts) was connected across the terminala of an 
oscillating current. While brightly lit up it was ahort- 
circuited by a thick copper wire, but, so far as could be 
seen, the lamp continued to be as bright as before. This 
result the experimenter attributed to the effect of skin resist- 
ance in the copper wire, and explained that an incandescent 
lamp could be incandesced with a much smaller current when 
that current is oscillatory then was required to light it 
up to the same brilliancy by means of a continuous or 
simple alternating current. That he attributed to the 
high-frequency current passing over the surface of the 
filament only, and therefore having a much greater heating 
effect than it could have if passing through the whole body 
of the material, In Experiment (3) a coil of 80 turns 
No. 12 copper wire, connected as in Fig. 1, produced 
powerful oscillations. These lit up any vacuum tubes in 
the neighbourhood of the coil, and could be passed through 
the body with impunity. The demonstrator explained 
the immunity from shocks or physical inconvenience 
which was a feature of working with currents of very 
high frequency, on the grounds that the current 
passed over the surface of the body, and did not 
proceed inwardly to the nerve tissues, as took place with 
continuous currents when applied to the human body. 
He also explained at this point some of the difficulties 
experienced in the desiga of transformers for oscillatory 
currents, and gave a few interesting points in connection 
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with the design of high-frequency apparatus. Paraffin 
wax was not found satisfactory for very high frequencies 
and pressures, 8 mixture of vaseline and paraffin oil being 
found much superior. To prevent sparking across between 
adjacent turns of wire on his oscillators, Mr. Jamieson 
winds the вой with double wire on а glass core, fixes it 
firmly with shellac, and then unwinds one of the wires 
from the core altogether. This leaves a space between 
adjacent turns of the wire, which can be filled 
up with insulating material. This method of wind- 
ing the coil also lessens the solf-induction. The 
brush discharges from the coil, arranged as in Fig. 1, 
extended fully 18in. on all sides. Experiment (4) was 
designed to show the effects of high-frequency discharges 
in rarefied gases. A very powerful Tesla oscillator was 
connected as in Fig. 2. Carrent was taken from the supply 
mains through a Wehnelt interrupter to the transformer 
primary, which took 16 amperes at 100 volts. This was 
transformed to 8,000 volts in the secondary. The con- 
densers were of about үф microfarad capacity. Two 
special vacuum tubes about 5ft. long were brilliantly lit up 
on being brought near the oscillator. On holding one of 
the poles of the oscillator in one hand and the vacuum 
tube in the other hand, the tube stil lit up brightly. 
Experiment (5) illustrated the brush discharges obtained 
from rings, points, etc. Two serrated rings of zinc were 
fixed 2[t. apart and connected to the oscillator. The effect 
of the brush discharge was very well shown, and presented 
some beautiful effects. Experiment (6) showed the effecta 
of unipolar discharges from the oscillator. An 8-c p. lamp 
with zig-zag filament was presented to one terminal of the 
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Spark Gab 


| O0 illa for | 


Fie. 8, 


oscillator. The flament glowed brilliantly opposite those 
points where the fingers held the lamp. A double-loop 
filament lamp was then similarly treated; the fierce 
bombardment of the ions at once destroyed the loops and 
the free ends still continued to glow, vibrating violently 
from side toside of thelamp. In Experiment (7) two large 
electrodes (condensers) of 56 square feet area were fixed on 
oil insulators at each side of the platform. On theseelectrodes 
being connected with the poles of the oscillator, a powerful 
discharge was set up between the electrodes, so powerful 
that vacuum tabes placed between them lit up without any 
conneetion with the electrodes Whatever. Special tubes 
p enough light to enable the features of the audience to 


e recognised in the darkened room. The body of the 


demonstrator was also a centre of induced oscillations, 
which waa shown by sparks being drawn from his fingers, 
etc., although 10ft. away from the oscillator and uncon- 
‘nected with it. An ordinary X-ray tubé and a tube made 
by Nikola Tesla were shown, and Réntgen photos of 
several articles were thrown on a fluorescent screen. In 
conclusion, the lecturer reviewed the possibilities of power 
transmission by means of oscillatory currents. He referred 
to the possibility of having oscillatory current mains laid in 
the streets, and humoreusly described the convenience of 
having lamps which could be carried about anywhere 
without any connecting wires, the difficulty being that it 
would be impossible to switch them off, rendering it 


necessary to lock the lamp up in a box or cupboard when 


light was not wanted. Referring to Tesla’s scheme for 


transmitting power from America to Earope by means of' 


high-tension oscillatory currents, the leeturer did not seem 
very sanguine of its ever being accomplished, at least not 
by means of balloons, as suggested by: Tesla. He 
described the effect which would be produced by trans- 
mitting high-frequency currents through thè upper 
strata of the atmosphere, as being similar to the aurora 
borealis, and foresaw much trouble in this scheme of 
transmission, by unscrupulous persons sending up private 
balloens and obtaining a free supply of electricity for their 
own purposes. The difficulties of supply meters and 
measuring instruments would also be a serious matter. 
Looking at the present commercial possibilities of high- 
frequency currents, Mr. Jamieson stated that their use was 
of great value in the maturing of spirits—raw whisky spirit, 
for instance, acquiring a flavour equal to spirit seven years 
old by the application of oscillatory currents for a few 
hours. For the destruction of bacteria in brewing pro- 
cosses aud for sewage schemes, the lecturer foresaw a good 
field. He explained that the application of an oscillatory 
current to the surface of a liquid containing bacteria 
caused a violent agitation in the liquid, which brought 
the bacteria to the surface, where they were immediately 
destroyed by the action of the current. For the com- 
mercial production of ozone he also thought oscillatory 
currents were eminently aultable, and in medical thera- 
peutics they had done excellent service, especially in 
diseases of the skin, in which the action of these oscillations 
appeared to have a deadly effect on the micro-organisms 
which caused the disease. : 

Mr. H. A. Mavor asked the lecturer if it was possible 
to light up an incandescent lamp from one terminal of the 
oscillator, and this was done at his request, the lecturer 
explaining that in this case the incandescence was due to 
the bombardment of the filament by the discharge, and not 
by a current passing through it. | 

Mr. W. B. SAYERS asked that the formula given by Mr. 
Jamieson be printed for the use of the members, and 
expressed a hope that the experiments shown would be 
described by the demonstrator and the description published 
in the Proceedings of the Institution. This Mr. Jamieson 
kindly .promised to give, and at Mr. Chamen's request 
agreed to repeat his demonstration, with additions thereto, 
at some future meeting of the Glasgow Section. TEN 

A very hearty vote of thanks was accorded to the 
lecturer in the usual manner. Through the courtesy of 
Mr. Jamieson we are enabled to give the above notes of 
his experiments, and we hope at some future date to 
publish some detalla of his oscillators, which we under- 
n are of special design and give exceedingly good 
results. 


THE CLEVELAND AND DURHAM POWER BILL. 


The enquiry into the merits of the Cleveland and Durham 
County Electric Power Bill before the Select Committee of 
the House of Commons presided over by Sir Wm. Houlds- 
worth came to a happy eonclusion last week, when the 
chairman declared that the preamble was proved. The 
advahtages which will be derived by the whole manufac- 
turing community in the area over which the Bill authe- 
rises the supply of electricity were too apparent to permit, 
of opposition other than from the various local authorities 
interested, notably the Hartlepools, Darlington, Middles- 
brough, and Stockton. These towns have their own 
electric lighting undertakings, and it was naturally 
urged on their behalf that having recently started 
electricity works it would be unfair to deprive them 
of the best part of their undertaking by the com- 
pany stepping in and taking away the best work. 
As was pointed out, however, by tho chairman in the 
course of the proceedings, the wording of the Bill—which 
is practically identical with that of the South Wales Power 
Bill of last year—gives ample protection to “authorised 
distributors.” In giving the decision of the committee, 
the chairman said, of course, they had given very careful 
consideration to the position of the authorised distributors 
in the area, and had come to the conclusion that they wero 
sufficiently protected under the ВШ, ecept in one point, 


502 


and that was in reference to the price which the company 
may charge the authorised distributor when he took in 

under Clause 43 of the Bill. Following out the 
recommendations of the committee, a proviso was inserted 


to the effect that the company shall grant to any authorised 


distributor as favourable terms and conditions for a supply 
of electricity as those granted by the company to any 
other authority, company, or person whose circumstances are 
. This proviso, however, is governed by a further 
proviso, That nothing in this section shall prejudice the 
rovisions of Section 22 of the Electric Lighting Act, 1682.” 
‘Then Clause 42 provides that the company “shall not 
supply energy in any area which at the timo of the passing 
ol Act forms part of the area of supply of any autho- 
rised distributors without the consent of those distributors, 
which consent shall not be unreasonably withheld.” In the 


event of any question arising. as to whether such consent. 
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population is upwards of 750,000. . The average price 
charged per Board of Trade unit is now 4jd., whereas this 
Bill provides that the price to be charged shall not exceed 
3d. for the first 400 hours of maximum demand, and 2d. 
for any further quantity. It is estimated, however, that 
the price which will actually be made will probably be 
less than one-half these amounts, or, say, lid. for 
the first 100 hours, and under 14. for any further 
quantity. In the face of these conditions it is little 
wonder that the manufacturers in the area of supply are 
unanimously in favour of the scheme. As be 
seen from the accompanying map, it is proposed to 
erect and maintain in all seven generating stations. 
The total number of collieries, factories, etc., in the area 
of supply is 369, and the total power now in use is estimated 
at about 180,000 Lh.p. The company has an authorised 
capital of one million sterling, with borrowing powers up to 


of the Area neluded in the Oleveland and Durham Power Bill, The proposed Generating Stations are shown a black square, 
Map and the present Supply Stations for Town Systems denoted by t cross. d | 


‚1в “unreasonably withheld," a reference to the Board of 
Trade is allowed. In the case of the Durham Electric 
Power Sapply Company special provision is made to the 
effect that, unless otherwise determined by agreement, the 
Durham Company shall give a supply of all energy required 
within the mutual district by the customers of the Cleve- 
land Company (not being authorised undertakers) at 
such prices, terms, etc, as, falling agreement, shall 


be determined by arbitration under the Arbitration. 


Act. Special clauses also appear in the ВШ as 
amended for the protection of Stockton Bridge. In 
the area of 820 square miles to be supplied under this 


Bill, there are only at present 33 square miles in which 
there are powers to supply current. Out of this 33 square 
miles, the area of the 
exist is only some 15 square miles, wh 
only in some five square miles. In the whole area there are 
at present only $60 customers takin » while the 


= 


tricts in which generating stations. 
mains are laid. 


а= 


£333,000, and chief among the promoters is Mr. E. Lloyd 
Pease, а director of the South Durham Steel and Iron 
Company, which has a capital of close on а million, and a 
partner of J. F. Peaso cat Co. Other promoters are Mr. 
A. F. Pease, Mr. Н Pike Pease, and Sir Thomas Wright- 
son, the total capital involved in the concerns with which 
these gentlemen are connected being £14,834,000. It was 
stated in the course of the enquiry that these gentlemen 
would be large consumers of the electricity in the area 
involved, and they would find every farthing of the capital 
required for the undertaking without having any financier 


to act as middlemen between the promoters and their 


customers. 

Tho engineers to the scheme, through whose courtesy 
we are enabléd to present the accom map, are 
Messrs. Bramwell and Harris, of Great G treet, 
Westminster. The Bill as amended is reported for third 
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THE DERBYSHIRE AND NOTTINGHAMSHIRE 
POWER BILL. 


This Bill, which.has also been passed by the Select 
Committee of the House of Commons presided over by 
Sir Wm. Houldsworth, and which now stands reported for 
third reading, authorises the promoters to supply electric 
power over an area of no less than 1,570 square miles. 

he only important modifications of the Bill as presented 
before the Select Committee in regard to the area of 
supply are those in favour of the towns of Derby and 
Nottingham. In both these cases the promoters agreed to 
clauses being inserted prohibiting them from supplying 
power in the boroughs, or otherwise exercising their powers 
under the Bill except for laying mains to supply districts 


authorities are authorised to supply electricity over an 
area of 97 square miles, so that out of the area of 1,570 
square miles embraced by this Bill there still remain some 
1,473 square miles totally unprovided with electricity for 


ower oses. The average price now gy 
Board of "Trade unit is about 33d. and un ae d 


Bill the company propose to supply at very. much 
cheaper rates. The sites chosen for the four erat» 
ing stations it is proposed to erect are at Colwick, 


Trowell, Newbold, and Warsop respectively, which are 
conveniently near the railway and in the centre of а vast 
population. During the course of the enquiry, attention 
was called to the difference in the character of the opposi- 
tion to the present Bill as compared with that against the 
General Power Distributing Bill of 1898. Then all the 
villages were opposed to the scheme; now they are all 
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Map of the Area included in the Derbyshire and Nottinghamshire Power ВШ. Тһе proposed Generating stations are shown by а black 
cross, 


equare, and the present Supply Stations for Town Systems denoted by a 


beyond. The arrangements with Derby and Nottingham 
are both to the same effect—viz, that they shall take 
power in bulk from the company. The scheme, therefore, 
embraces practically the whole of the counties of Notting- 
ham and Derby, with these exceptions, and is supported 
by some 400 local firms representativo of the different 
industries carried on in the Midlands, and with a total 
‘capital of about 20 millions. The population in this area 
of 1,570 square miles is over 1,000,000, and there are 
5664 works, comprising factories and collieries, including 
159 pita. At the present time there are only three local 
m re a in а porron m supply d 
wer, alt egal powers to suppiy have been grau 
sieh many M 11 local authorities. " The districts of these 
three authorities at present supplying power embrace about 
31 square miles, but up to now only some 10 square miles 
come within the range of supply. The g eight 


practically in favour of it. Among others supporting the 
scheme is the Duke of Newcastle as the owner of large 
estates in the districts affected. : 

The intention of the promoters—who, it is stated, 


* 


would be the principal consumers of electricity in the 


district—is to provide 60,000 e.h.p., of which 25,000 would 
come from Trowell, 15,000 from Colwick, 10,000 from 
Warsop, and 10,000 from Newbold. The estimates of 


expenditure are as follows: on land, levelling, eto., and 


preliminary and parliamentary expenses, £60,000; build- 
ings of all kinde connected with boilers, chimneys, engine- 
houses, etc, £216,000; engines, etc., £801,000; boilers, 


— 


superheaters, economisers, etc., £500,000; electric mains 


and some transformers, £783,000 ; floating capital, engi- 
neering contingencies, and reserve borrowing powers 


£240,000—to 


£2,400,000. - | EE 
_ The petitioners against the Bill included, in addition to 
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the 
Urban District Council, the Chesterfield 
the Mansfield Co 


water mains from any injury which might be caused 
from stray currents coming from the promoters’ works. 
On behalf of the promoters it was argued that the general 
-law gave the petitioners all the protection they required, 
but the promoters did not care whether it was inserted or 
not. The committee eventually decided not to allow the 
clause, giving it as their opinion that the protection 
afforded by the general law was sufficient. 

Among the clauses which have been inserted in the Bill, 
besides those in favour of the Corporations of Derby and 
Nottingham mentioned above, is one to the effect that “ (ће 
company may charge for a supply of energy to authorised 
undertakers or persons supplied by them either by the 
actual amount of energy so supplied, or by the electrical 
quantity contained in the supply, or by such other method 
as may be agreed between the company and such under- 
takers or persons." A clause was alao agreed to empower- 
ing the company to lay mains under railways and tramways 
without making in each instance a special application to 
the Board of Trade; and another clause for the protection 
of the Notts County Council with regard to the laying of 
mains, etc. Of course, as in the caso of the Cleveland and 
Darham Bill, the company are prohibited from supplying 
energy in any area which, at the time of tho passing of the 
Act, forms part of the area of supply of any authorised 
distributors without the consent of those distributors. In 
the event of auch consent being “unreasonably withheld,” 
there is a reference to the Board of Trade. Messrs. 
Bramwell and Harris are also the engineers to this scheme. 


THE MAY-OTWAY FIRE-ALARM. 


We have recently had the opportunity of inspecting at 
53, New Broad-street, E.C., the automatic fire detector 
and position indicator of the May-Otway Fire Appliances, 
Limited. The chairman of this company is Sir Eyre M. 
Shaw, K.C.B., and Mr. G. H. Otway is the ma 
director. The device described below is the joint inven- 
tion of Mr. Otway and Mr. C. E. May, the senior 
mechanical electrician to the New Zealand Government. 
The device as at firat used consisted merely of a copper 
wire strung between two supports near the ceiling of the 
room to be protected. The wire could be practically of 
the same length as the room itself, and ita sag is, of course, 
varied considerably for any alteration in temperature. 
This is made use of by the inventors by having a contact- 
maker attached to the middle of the wire in such a way 
that when the sag exceeds a predetermined limit a 
eircult is closed, which gives an of fire. Arrange- 
menta were made at the one end for altering the tension on 
the wlre, во as to vary the temperature at which the alarm 
was given. Ia the improved form this device has bsen 
modified, in order to compensate for variations in tempera- 
ture of the room which are due to ordinary causes. The 
improved form i: illustrated in Fige. 1 to 4. Instead of 
supporting the wire at either end on plugs driven into the 
wall, & metal support is provided. In the device we saw 
this consisted of a strip of angle brass, the front surface of 
which was polished and lacquered. At the one end of this 
strip, tho length of which can be varied to meet local con- 
ditions, is placed a small wheel near the periphery of which 
the wire is attached. The other end of the wire is 
attached to a shackle which is at the end of the 
adjasting screw, d. This is to prevent the wire being 
twisted when the tension in it is altered by the adjasting 
screw. In the device we saw the shackle was made too 
small, as there was space for it to rotate, which should not 
be the case. The contact-maker shown in the iliustrations 
is of the type which has been found to give the best results. 


rations of Nottingham and Derby, the Worksop 
orporation, and. 
ration, but during the course of the 
proceedings amicable agreements were arrived at between 
. the promoters and these and other authorities. Towards 
the close of the enquiry the question of electrolysis was 
raised. It was urged on behalf of several of the petitioners 
-that a clause should be inserted, as in the case of the 
Sheffield Corporation’s Bill, to protect the gas and 


It consiste of a small cone of carbon, 9, which, when the 
wire is heated, drops down between the two contact springs, 
tt. These springs are made so Nght that they are deflected 
by the carbon cone, which thus tends to keep the surfaces 
cleaned by a rubbing action. Tho object of the wheel and 
of the lever, m, which is securely attached to the same, is 
to provide a means of ascertaining whether everything 
is in working order. Thus, if the lever is pulled so as to 
rotate the wheel in the direction of the hands of a 
clock, the wire is slackened and the bell rung. It is sug- 
geated, in fact, that some such arrangement should be used 
as the ordinary bell in order to ascertain if the apparatus 
is in working order. It seems to us, however, that this 
would not be advisable, as a fire call might bo treated as an 
ordinary call not requiring such urgent attention. We 
also think that a spring to keep the wheel always against 
a stop, would be a more convenient means of restoring the 
wire to its original position than the second handle shown. 
Coming back now to the object of the metal support in this 
later form of detector, the brass angle strip has considerable 
mass, and it takes some time for it to reach the temperature 


of the room. The copper wire, on the other hand, being 
thin, and having а good conductivity, responds much more 
readily to changes of temperature. In consequence of this, 
when the air near the ceiling of the room is graduall 
heated, the copper wire and the brass atrip which support it 
expand almost together, and no alarm is given, although 
the temperature due to а number of gasburners may 
considerable. 

If, however, there isa sudden increase in temperature, 
such as would be caused by an outbreak of fire, the copper 
wire heats up first and quickly gives an alarm. Quite a ! 
again, from this device is the arrangement of n 
which has been perfected by the inventors and used fairly 
extensively in New Zealand, Australia, and elsewhere. This 
consists of an automatic sender, which is started by the fire 
signaal. It transmits by means of a cut dise a certain signal 
on the Morse code fixed upon by the chief of the fire 
brigade in the town. This signal is repeated three times, 
and would, of course, be recorded at the fire station. 


alarm becomes absolutely automatic an 
aum up the whole matter, the advantage of the May- 
Otway fire detector is its length, which renders it quite 
free from the objection to most other electric fire-alarms— 
$e, that the zone they protect is an exceedingly limited 
area We understand that the company working the 
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system have а capital isaned of £40,000, ont of which 
there is sufficient working capital to render it unnecessary 
tor them to seek financial support from the public. We 
wish the company success in introducing the detectors 
commercially. | 


INSTITUTION OF ELECTRICAL ENGINEERS. 


On the Use of Storage Batteries in Connection 
with Electric Tramways 
BY G. A. GRINDLE, M IE E. 
(Concluded from page 599.) 


In the second method mentioned before—namely, the adop- 
tion of regulating cella—various.attempts have been made from 


MINUTES 


method is an extremely expensive one, particularly in the case 
of large batteries уоту ро the use of а great number of 
costly leads and expensive switch gear to keep in 
order. It is almost impossible to charge the regulating cells 
correctly, and hence they deterlorate rapidly and become a con- 
stant source of trouble; the suddenness and rapidity of the 
current fluctuations being such as to make it impossible to 
follow them, at any rate by any automatic switches that have 
по far been devised. If anything at all in this direction is to 
be accomplished, I am of opinion that it will be by means of 
some automatic and interlocking rocking apparatus with mereury 
contacte, but I am very much afraid that the strongest feature 
about it will be the pyrotechnic display which will in all 
likelihood acoompany its operations. 

The third n e the employment in conjunction 
with an ordinary booster—has met with a certain amount of 
success, In this method the battery is more usually employed 
ав a store or reservoir of energy, thé charging being effected for 


DIAGRAM No. 8,—Curves from Generator, Battery, ава Special Booster on a Tramway Load, 185-kw. shunt-wound generator, Battery 1 hour 


тр 


time to time to increase effecti | 
either ab power stations or at outlying sub-stations by employ- 
ing а portion of them as regulating cells. Automatic apparatus 


of discharge, 450 amperes. Cars on line, 20. 
orease the effectiveness of batteries installed 


definite perlods by means of the booster current being added to 
that of the line, or more generally, special feeder, and the 


battery discharged by being placed across the line either with 


rves from Generator, Battery, and| Special Booster оп a Tramway L 


Battery|1 Hour. | Rate of Discharge, 450 Amperes 


220 KW Shunt [Wound Generator. 21 Cars, Heavy Load, Greasy Track 
| 0 Li 
| / | 
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DIAGRAM No, 9. 


` for cutting cells In or out as the line potential falls or rises with 
latio] ad has in several instances been adopted ; the 
genera) result, however, has been a conspicuous failure. The 


yariation of 1 


or without regulating cells at times of very heavy load when the 
enerators are run or when the load is as light as not to 
justify the generators being kept running. Under both these 
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conditions а battery can often be employed with great деше 
and material saving of running expenses, but the work generally 
is heavy on the battery and very liable to abuse. Ехоерё to 
meet very special circumstances this system has no special 
advantage to recommend it. 

The fourth method—namely, when орел in conjunction 
with а differential or reversible booster—is undoubtedly, at any 
rate as fat as our present knowledge is concerned, the correct 
and proper way of operating a battery on a traction system 


AMPERES 
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ҮШҮ 
PALIN 
А у 


LOAQ ON LINE: TOTAL CURRENT 
БЕШЕНЕ БӘ 


when the line load falls below the mean, and the battery 
discharging to line whenever the load exceeds the mean. The 
generator 10 will naturally be adjusted to be the mean 
load required to generate the total average output for the 
usual period of work. The general ш of this arrange- 
ment which commend it as being of special value on a 
tramway system may be summed up as follows: The 
first cars run out in the morning, and under the precisely 
similar conditions of energy supply, can be worked entirely 


DIAGRAM No. 11, 


Irrespective-of whether it is installed at the power-house or at 
an outlying station. Diagram No. 6 shows the general pino, id 
ment of plant at а power station. The arrangement may 

thus shortly described : In series with the battery is connected 
the booster, which is provided with a variable field. The field 
is automatically controlled by the battery pressure, and the 
booster pressure varies exactly as the battery pressure departs 
from the desired constant, so that the pressure across the 
terminals of the battery and booster combined is constant, the 
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from the battery, thus obviating the necessity of starting up 
the power station for a few early workmen cars some two or 
three hours before the general load comes on. During the day 
the battery will be Intermittently charging and discharging, the 
output of the generator or generators being fixed at such an 
amount that at the predetermined time of shutting down the 
battery is fully агре Should the battery be found not to be 
in its normal state of charge at shutting down, o to any 
. abnormal demand, the running time can be prolonged or the 


RH 


чазы төн taken soon after charye 
$40 Cells in parallel with 1 Generator 
Voltage of Celle af eommeneement, 560. 


Œ 9o 

W ss 

= во 

ie V | 
1 


VAJ 


"6 "9 1-0 nu ua [EY [NT we 


DIAGRAM No, 12.. Curves from Generator and Battery Without Booster on Tramway Load. Hour discharge rate of battery, 190 amperes. 


whole being perfectly automatic and controlled absolutely by 
the windings of the booster and the battery pressure. In the 
case of a battery and booster of this description employed 
on a traction system or any system where the load is of a 
rapidly varying character, the battery controlled by the booster 
serves to take charge of practically the whole variation, whether 
“above or below the оаа] ог mean load, во that the generator 
works at practically a steady constant load, the difference 
between the load and the mean, charging into the battery 


-E 


loss compensated for, by slightly increasing the generator 
output the next day; vice versá, if the battery is overcharged, 

the output may be decreased. The power station can be shut 
down on the heavy load falling off, the remaining late cars being 
run as the early morning ones off the battery only. The advan- 
tages of working a plant under these conditions are self-evident : 

Working at full constant load, the greatest possible economy 
can be ensured; the actual running hours shortened, and the 
most uneconomical aud unprofitable hours in every sense of the 
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whole day's work avolded; the minimum of plant running 
“necessary for operating the load ; wear and tear on the plant 
generally will be much less, the load on the generators being 
р constan shunt-wound machines may be 
used, though the system works as perfectly with коро. 
wound machines; the switching gear is of the simplest descrip- 
tion, and is reduced to a minimum, and the whole arrangement 
abselutely automatically controls itself. The general working 
Узып eee тар Ad N 9 life of the battery, s 
tter ept constantly y charged, and imm y 
charged after discharge. Diagrams Nos. 7, 8, and 9 give 
some highly interesting ourves obtained under different con- 
ditions with a нін А system, in which а battery and 
booster of this description form part of the power station 
equipment. The steady erator load is particularly note- 
worthy, also the range of the total load curve, the variations of 
which are taken almost entirely by the battery. Diagrams 
Nos. 8 and 9, further, are interesting examples of how a load on 
the same system may vary, due principally to conditions of 
traflic and weather, practically the same number of cars 
in both cases, while the mean load differs widely. The 
recorder curves—which I regret to say I have not been able to 
get reproduced—show very clearly the result which can be 
obtained on a system equipped with a battery and booster. The 
two most interes ourves are the two bottom ones on each 
sheet—namely, those showing the battery voltage and the line 


voltage; the difference between the two is entirely due to the 


booster. Employing a battery without a booster, the battery 
voltage, and pro rather worse, would represent the line 
voltage. The different curves on each of these sheets were taken 


simultaneously. The battery must, of course, be properly adapted 
for the work it has to perform. It must be capable of being 
charged at very high rates without injury, and of the minimum 
possible internal resistance, so as to ensure the least possible 
range of vol These conditions are best met with in 
plates of the té type, and [with such the battery losses 
amount to but а small percentage of the total load. As can 
readily be understood, a great deal depends on the design and. 
‘construction of the booster necessary to properly carry eut 
these functions. Up to quite recently the differential or reversible 
booster has been practically unknown, and those machines which 
did exist can scaroely be looked upon as being either highly 
effective or highly efficient. Theextended adoption of batteries in 
connection with power plants has, however, created a demand, and 
of late considerable attention has been paid to the construction 
of this type of machine, and various methods and arrangements 
have been designed to meet the necessary requirement; in 
many instances the resulte have left very mach to be desired, 
and in cases where the working may have been passable, the 
efficiency has been such as to preclude their being considered. 
There is very little doubt but that the most successful machine 
that has so far been introduced, is that for which Mr. J. S. 
Highfield is responsible. By this machine all the functions 
above mentioned are attained to a remarkable degree, and with 
the highest efficiency. The booster is a distinctly novel 
departure, in that it consists of three distinct machines— 
namely, a motor, generator, or booster and exciting ocon- 
troller—by means of which the unwieldy and waste windings, 
which have prevailed in all other maehines, and which have 
seriously impaired their efficiency, have been avoided. The 
function of the third machine is to control the excitation of 
the booster, and runs in direct opposition to the battery current. 
By this means the requisite field reversals are obtained. Operat- 
ing a traction or power system with a machine of this type 
practically results in the battery becoming as it should do. 

The Real Regulator of the System.—The extent to which a 
battery should control or regulate a system is an interesting 
factor. Personally, I am of opinion that it should take the 
sole and entire charge and control of the whole, even to the 
extent of not excluding the engine—in other words, the engine 
should be run without a governoron a constantsteam pressure and 
constant valve admission. This will doubtless by many be con- 
sidered to be a bold departure, but I am convinced myself that 
the best curves on the accompanying diagrams or any hitherto 
obtained might be still better under these circumstances, and 
that the small generator variations that do ocour are due to the 
governor. attemp to follow the load instead of leaving it 
entirely to the battery to compensate for, as should be the 
case. The abolition of the governor on a power station engine 
is the consummation of an Чава! devoutly hoped for, but І ain 
certain in many instances with a proper equipment of battery 
and booster it is perfectly feasible. 

In closing this paper, I must express my thanks for the kind 
assistance rende me, both by information and curves, by 
Mr. McMahon, of Bispham, and Mr. Highfield, of Sr. Helens. 


— — — 


Beeks Eoostved.—VWe have received a copy of Mr. F. B. 
Crocker’s new work on Electric Lighting " published by Meesrs. 
E. and F. N. Spon, Limited, ab 12s. 6d. From the same firm we 
have ‘' Lintern’s Motor Engineer’s Handbook,” published at 2а, 


efficiency from a copper point ef view, they would find it was 
system wi 
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BIRMINGHAM SECTION OF THE INSTITUTION OF 
ELECTRICAL ENGINEERS. 


The following is the discussion on Mr. W. Wyld’s paper 
on “ Polyphase Equipment of Factories,” which appeared 


In our last issue (р. 686) :— 


Mr. Sewter, of Coventry, wrote giving some teste of single- 
phase alternasimg-currenb motors: One horse - power motor 
(English make)—Apparent тайа at light load — 1, 200; true таба 
282; ratio true to apparent watts = 22-4 per cent.; apparent 
watts ab full load =1,774 ; true =773 ; ratio true to apparent watts 
= 43°6 per cent. Two horse-power motor—Apparent watte ab 
light load = 2,020; true = 564; ratio true to apparent watts 
=28 per cent.; apparent watts ab full load =3,200 ; true=2,000; 
ratio true to apparent watts =62°5 cent. He thought that a 
good continuous-current motor could easily go 20 per cent. better 
than these, for both of which the makers stated the efficiency to 


be 70 per cent. 
Dr. Sumpuer said he was very much interested in the subject, 
and was sure they must all be grateful to Mr. Wyld for bringing 


it forward. With regard to the supposed sa of copper in the 
mains in connection with various елли зерре о distribution, he 


wished to pub his view forth that as yeb no account of this supposed 
saving was very reliable. He had seen a number of atatements 
in books to the effect that one system only used 70 per cent. of the 
copper, another only 50 per cent., and se on, but it seemed to him 
the main reason of the apparent differences was simply the altera- 
tion of voltage. Comparing the three - wire system of direcb-currenb 
distribution with the two-wire system, there was no doubt what- 
ever about the practical advantage of the three-wire system, bub 
if they considered what it was really due to they would find it 
was due simply to tbe doubling of tbe voltage. If they took a 
three-wire system with 300 volte on the outers and ite 


th 300 on the outers, If 
efficiency of the 
different systems of distribution witb three-phase currente, he 
thought they would find that in cases where one system was 
supposed to be more efficient than another, it was. really due to 
the fact that in the one system they were using a higher Мың 
than in the other. If they had to deal with Board of 
regulations restricting them to the use of certain. voltages 
along certain wires, but by means of a device they were 
enabled to supply current from the station at a erent 
voltage, they might obtain practical advantages ; but he did not 
believe there was any difference in the efficiency of systems of 
distribution, whether by alternating or direct current, so far as 
copper was concerned, except such as arose from alteration of 
voltages. He did nob believe the disadvantage of the alternating- 
current system involved in the power factor was anything like so 
serious as was indicated by the remarks to which they just 
listened. Hedid nobbelieveit was anything like as low as 60 per cent., 
although he thought in many cases ib was something like80 per cent. 
where motors were being supplied, but it seemed to him the whole 
question resolved iteelf into this: There were two main conditions 
of alternating-current supply. One was where they were trans- 
mitting power from a great distance. Then they had to use high 
vol ; and then alternating current was nob in competition 
with t-current systems, because direcb-current systems were 
not proposed to be used at very high voltage. The other condi- 
tion was when they were distributing at low voltage in a small 
district. There they were nob cramped, or, at all events, con- 
trolled by questions of voltage, and then the question of economy 
of copper came in, but he would like to point out that advantage 
of the polyhase system in connection with motors in factories was 
that they could use higher voltage with the alternating-current 
system than with the direct-current system ; by that he meant 
that a higher voltage was ~un safo with alternating currente 
as a lower voltage would be for direct currente, the reason being 
that with polyphase motors they had fewer exposed metal parte. 
He imagined, bherefore, that in factories there would be а greater 
economy of copper, so far as distributing the power bo motors was 
concerned, with polyphase than with the direcb-current system, 
simply from the point of view of safety. 

Mr. H. D. Wilkinson, as a member of the pot Institution, 
said they were very much indebted vo Mr. Wyld for bringing 
forward this interesting subject. He quite agreed with Dr. 
Sumpner's remarks that the main advantage was in the matter 
of regulation where they had to transmit current for lighting and 
power over long distances. In such cases as one which he had 
recently had under consideration, where power and light had to 
be carried over several miles, direct currente were scarcely to be 
used. He had worked it out, and found the highest pressure that 
could be used with direct currents was 500 or 600, and the - 
tion came out something wretched in consequence of the 
amount of power to be taken off. In а system of that kind there 
were many advantages in polyphase motors and poly phase distribu- 
tion. Starting, in the first instance, with polyp generation 
and transmiesion, he was interested in a scheme connected wiph 
coal-mines io the Colonies. They were working now with electric 
coal-cutters driven by direct current, but there were mayy 
disadvantages. There were exposed parts, and fairly Aig tension 


not so efficient as a two-wire 
examined tbe statements made as to the 


was necees for distribution through perhapa | es of 
workings. . had found ње pol motor exoellently adapted 
for coal-cutbing, and as he had seen from ite successful working in 


tbe North, they could nob only adapt them, but adapb them very 
well. There was this advantage: that anything that had to be 
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touched in up was merely at a low tension. The rotor 
was a low-bension part of the machine, and the only high-tension 
was the stator circuit, which could be made mechanically absolutely 
free from danger. With regard to the power factor, he certainly 
agreed with Dr. Sumpner that the remarks read out were scarcely 
any guide, because the motors were more like eight day clocks, 
but the power factor became a serious question where they 
had а large number of motors distributed over a large ares. 
He was still in hopes that some of their inventive electrical 
engineers would devise a simple apparatus whereby the power 
factor could be brought up automatically He thoroughly agreed 
with the great utility of driving apparatus required in mines and 
factories by polyphase motors. 

Mr. Rosevere maintained that in point of general management 
alternating currents gave much less trouble than continuous 
currents. On the continuous-current machines there was the 

. Comthutator, whereas on the alternating-current they had simply 
the collecting rings, and there was nothing much could go wrong 
with them. The mechanical structure of an alternating-current 
machine was composed of fewer parte, and did not require so 
much attention. Three-phase generators for factory work were 
very economical, especially in dealing with large tools, where the 
mains could be carried through the shops and connected up as 
required more easily than with continuous current. 

Mr. к mentioned the resulte of observations he had made 
n ue ech States and on the рыно MON = айап, 

e polyphase system, particularly emphasising ite adaptability 
and safety, At Bremen he saw a haere plant, and was told by the 
engineer in charge of the works that something like 50 per cent. 
was saved in distribution li Aer: polyphase system as compared 
with continuous current. He had n bold that the Russian 
Government had ordered a polyphase plant to replace the present 
continuous-current at the dockyards ab Odessa. 

Мг. Vaudrey said he did not pretend to see quite eye to eye 
with Mr. Wyld in regard to this system. Mr. Wyld had failed to, 
give them any data regarding mains distribution, which was of 
supreme importance in e towns. As far as one could gather, 
the polyphase current h 

stems such as were to be found in London, Manchester, Liver- 

l, or Birmingham, and in that direction he thought they had a: 
great deal to learn. No doubt the polyphase system in factories, . 
апа as dealt with in large areas of distribution, had its own field: 
for useful work. With regard to motors, his own experience was 
that the direct current worked equally well In Birmingham 
they had from 200 to 300 in connection with the electric lighting. 
service аб 200 volts, and he was sure he should have heard а 
deal about it if those motors worked badly. He denied that com- 
mutators gave any trouble in a properly-made enclosed motor. 
Tbe multiplication of sete of wires he thought disadvantageous in 
some factories, an instance having recently come under his notice 
in which & factory manager said the disadvantage of the gystem 
was the number of wires, and he (Mr. Vaudrey) thought the work 
could have been dealt with in a better manner with direct current. 

Mr. Housman thought most of them who had had much to do 
with looking after a number of continuous-current motors would hail 
the opportunity of dispensing with commutators. The possibility 
of getting rid of the troubles attendant thereon was a great point 
in favour of the polyphase motor, but they wanted more infor- 
mation upon other points. They knew pretty well what the 
efficiency of a continuous-current motor was, and they would like 
figures as to the efficiency of polyphase motors of various sizes ab 
different loads. Then there was the question of price, and the 
question of balancing the three circuits. Suppose a lighting load 
was pub on as well as a motor load, would it bo simply a question 
of ена! heating, or would it derange the working of the 
motors 

Мт. Taylor said the 1 point to be kepb in view in 
appraising the relative merite of the two systems was whether an 
installation in a factory was to be self-contained or supplied from 
some large power scheme. In the latter case it would obviously 
be an advantage to pub down alternating polyphase motors, but 
he thought а good case could be made for continuous-current 
motors in factories, Supposing there was a small disadvantage 
egainsb continuous-current motors in factories, the question arose 
whether that small difference was to be balanced by the trouble 
involved in taking power from a large system. A vital point was 
the economy in power. It had to be borne in mind that all the 
motors in factories were not loaded up to their full capacity. On 
an average, he thought they could not be loaded up much over 
50 per cent. The question then arose, would the polyphase motor 
compare favourably with the direct-current motor under those con- 
ditions! From what he had seen, ib gave 70 per cent. against 75 per 
cent. efficiency inan equal power continuous-current motor, and they 
must remember that in many cases where electric power had been 
introduced in factories, efficiency had been an all-important factor 
in determining whether the electric plant should be puo in аб all. 
The speed regulation of the polyphase motor, accomplished by 
putting in a resistance in the rotor circuit, was almost analogous 
to ро e resistance in the armature of a coptinuous-current 
motor. hilab there were two other methods of reducing the 
speed, ib seemed to him that they must fall back on the resistance 
in the rotor circuit, and that afforded only poor regulation as 
between normal and half speed, whereas with the continuous- 
current motor they could very economically vary the speed through 
a considerable range. However, he thought it would be found 
that though the power factor on the polyphase motor remained 
constant, the efficiency fell off more rapidly with the diminution of 


speed. 
Mr. Bate said that Dr. Sumpner had pointed out that the saving 
of the polyphase system was due to the high voltsge employed. 


nob been distributed in the network. 


It seemed to the speaker that the voltage was limited o by the 
breaking-down strain of the insulation. In taking the of 
an alternating current the virtual voltage did not express that— 
i.e., in the case given by Mr. Wyld the pressure between the 
phases was 350, whereas the breaking-down strain was nearly 500, 
so the saving would be about 25 per cent. in favour of continuous 
current. as there a saving in the total cost of mains, taking 
into account the total cost of insulation * There might be а saving 
in copper, but was there a saving on the total cost of the mains by 
using the polyphase system? For ib must be remembered that 
when the mains were scrapped, as they would be some day, the 
copper was valuable, but the insulation was not. In polyphase 
motors the torque was limited ; with continuous-current motors ib 
was practically unlimited, although there might be a lot of 
sparking, Whether that limit had any effecb in practice he would 

e to know—i.e., for overloading for short periods was it abso- 
lutely necessary to group the machinery together on to a poly- 
phase motor, or would they work all right on single machines? In 
respect to the weights of polyphase motors, he had looked up the 
weight of a ыр, motor, and found the favour was on the con- 
tinuous-current side, but thought that that was perhaps due to 
the rating of vhe horse power of the machine, Were motors 
usually rated at full, three-quarter load, or how? 

= Peara said шиа гере! о 5 lines ce 
weight of copper was s avour of polyphase systems, but 
the actual mix of the mi. pe Ар about bho ваше. He would like 
to know how with the cables the induction effect was prevented— 
i. e., were the cores laid in the form of a ш е! as not the 
sterbing of the motors the cause of a drop of voltage? The reason 
continuous-current motors had been made enclosed was net on 
account of the sparking at the commutator, and he thought Mr. 
Vaudrey's recommendation of the continuous.current motor a 
very good one. The price of the motor ought to be taken into 
consideration with the speed, апа he thought the prices were in 
favour of continuous current. Did nob the reading of the load on 
a polyphase motor necessitate two ammeters, whereas with con- 
tinuous current only one was required! 

Mr, Vaudrey thought it would be an advantage if Mr. Wyld gave 
them his experience of different makes of polyphase Rech рещ 
Could they be taken to be pretty nearly all the same? 

Mr. Blackburn said he had not read the papan but his firm were 
making polyphase motors, and they worked very satisfactorily. 
Whatever the polyphase motor could do, the continuous-current 
could do, and much more, With the continuous current they had 
the shunt and series machines. One instance given in the paper 
of poly phase plants had since been removed, but that was due to 
id having been put ina place that was not adapted ab all for 
electric driving, and so was nob necessarily the fault of the 
system. The starting current of the polyphase machines was 
somewhat more than баб of continuous-current machines, He 
thought there were some disadvantages in the wiring for polyphase 
machinery, and that a great deal of caution ought to be exercised 
in adopting them. Any good maker could make an absolutely 
sparkless continuous-current motor. The clearance of a polyphase 
motor had to be kept small to obtain a good power factor. 

Mr. Lea (chairman): Since our lasb meeting I have had the 

leasure of seeing Mr. Wyld’s polyphase plant in company with 

r. Vaudrey, and I was certainly struck with the appearance of 
simplicity. The polyphase system does not, however, do entirely 
away with commatators, as the exciters of the generators require 
a commutator. I think there must be an advantage in the "i 
pressure current being confined to the stator of the motor. 
wiring did not suggest any difficulty, excepb that there were three 
wires instead of two, but as these were all bound up as one cable, 
the connections were quite as simple as with continuous-current 
machines, After all, however, the whole thing comes down to two 
pointe : (1) Would a pop Me system cosb less than a continuous- 
current one? (2) What is the value of this commutator business ? 
If the cost of the polyphase system is to be more than other 
systema, some other reasons must be found for its adoption. Nob 
that Mr. Wyld had made a bugbear of commutators, but I have 
seen commutators that gave a кеч deal of trouble, whilst others 
I have seen have given none. I have eight motors for fans ab the 
Birmingham Hospital ; the largest is 74 h.p., the others 5 h.p. and 
6 h.p. These were started Oct. 16, 1897, and have been running 
day and night ever since, except for short stoppages n for 
the turning up of the commutators. The 7j-h.p. motor had its 
commutator turned up after 34 years, and ib has used 1j pairs of 
copper brushes, Of the other two sets, the four 5-h.p. motors, 
two of them have had their commutators turned up three times, 
the others twice. Therefore, there were eight commutators turned 
up ab 4s, each, and this works out at less than £1 a year, so that 
I do not think commutators and brushes are worth consideration. 
Mr. Wyld has said a good deal in his paper on the variation of 
speed of motors, but this is the exception rabher than the rule, as 
few works require variable-speed motors, so that the objections 
against the polyphase motors on this score are nob of very great 
importance. I now beg to call on Mr. Wyld for his replies to the 
questions which have been asked. 

Mr. Wyld, in replying, said : The figures given by Mr, Sowter of 
testa made of very small single-phase motors hardly bear, I think, 
on the question of polyphase equipments. and instead of the low 
efficiencies which he gives, I think, with Dr. Sumpner and the 
other speakers, that, instead of the power factors being only 43 to 
62 per cent., that they are more like 80 per cenb. for polyphase 
motors, Ibis hardly to be expected that Mr. Vaudrey, who has 
во large and successful continuous-current supply in his charge 
should see eye to eye with anyone advocating another system, bud 
I am afraid that in speaking he rather turned his thoughts and 
remarks on to the question of distributing energy over large areas, 
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such as town supply, for he said I had entirely failed to give any 
data on mains distribution, which was of supreme importance in 
large towns, and that, as far as he could gather, the polyphase 
current had nob been distributed in the network system as was to 
be found in London, Manchester, Liverpool, or Birmingham. 
quite agree with Mr. Vaudrey that there is a great deal to be 
learned in tbab direction, but would remind him that the paper 
under discussion was not on this subject. With respect to his 
remarks upon the polyphase plant which he had seen with во 
many loose wires hanging about, I must say I think it an extreme 
case, апа thab this cause of complaint was more the fault of the 
rson in charge of the works than the system. I am pleased to 
ear from our chairman that he was not во impressed by the number 
of wires whilst seeing over my plant, and I might add that whilst 
going through the shops he asked where all the loose wires were. 
, of course, referred him to Mr, Vaudrey. I was pleased to hear 
that the commutators of the continuous-current motors gave no 
trouble in Birmingham, and I think many engineers throughout 
the country will wish theirs would behave as well. Mr. Housman 
evidently has not found continuous current motors to behave as 
well as Mr. Vaudrey had, and therefore hails the opportunity of 
getting rid of the commutator troubles. ‘With respect to his 
enquiry for the efficiencies of polyphase motors, the commercial 
efficiency of a 20-b.h.p. motor is about 91 per cent. ab full load 
and about 87 to 88 per cenb. at half-load. With respect to the 
variation of load on different phases, this is only due to an altera- 
tion on the lighting circuits . e., between any of the phases and 
the neutral—for all the motors are connected up to the three 
phases and thus balanced. Should, however, thelighting load geb 
very much out of balance, it does not affect the motor load at all, 
and the variation in voltages on the lighting circuits is not nearly 
во serious as is usually thought — i. e., if all the load be thrown off 
two of the three phases, the variation of voltage on the one left is 
only about 2 per cent., and this does nob derange the working 
of the motors. In answer to the enquiry re the prices of 
polyphase motors compared with those of continuous - current 
machines, for small motors there is a difference in favour 
of polyphase, whilst for larger machines, with wound roters, 
there is not much difference. Referring to the enquiry as 
to the monocyclic system designed by Mr. Steinmetz, of the 
American General Electric Company, this is scarcely a polyphase 
system, but an arrangement for enabling single-phase motors to 
stard under load by the addition of a teaser winding, whereby a 


small current 90 per cenb. apart from the main current enables the: 


motors to act ab starting as two-phase machines and start under 
load, Mr. Taylor asked if the efficiency of a polyphase motor at 
half load would compare favourably with a continuous-current 
motor ab half load, and seemed to think that the continuous- 
currenb motor had at least 5 per cent. better efficiency. I have 
parbiculars of some bests of several polyphase motors of various 
sizes, and instead of the efficiency being, as Mr. Taylor said, only 
70 per cent. аб half load, ib works oub at more like 88 per cent. 
for half load and 80 per cent. for quarter load, so that the average 
efficiency on an all-day load for a polyphase motor is distinctly 
higher than that of a continuous-current motor, and is nob nearly 
so bad as Mr. Taylor appeared to think. With respect to their 
efficiency at various speeds, however, though the power factor 
remains constant the efficiency is not so high at slow speeds, but 
it must be remembered that these variable-speed motors, such as 
are used on cranes, etc., are nob run for long periods at slow 
speeds, so the loss is not so serious as is usually thought. In answer 
to the enquiry how I obtained the figure of 42 per cent. for the load 
factor on the generating station, I took it in the usual way—i.e., 

units output x 100 


maximum load x hours 


whether the polyphase motor would stand overloading for a short 
time, ib would stand it as well, if not better, than a continuous- 
current motor up to at least 50 per cent. It is nob necessary to 
group machines together on а motor, for the reason that the 
e motor can be direct - coupled to any individual machine 
if desired. With respect to the weight of polyphase motors, ib 
must have been an exceptional case that Mr. Bate had taken, for, 
as a rule, the polyphase motor is lighter than the continuous- 
current motor. Mr. Pearson referred to the induction in the three 
cores. This is usually got over by twisting them round each 
other. The voltage is nob appreciably varied by the starting of 
& motor, particularly one with а wound rotor and a startíng 
resistance. Only one ammeter is required to measure the current 
taken by a motor, and not two, as suggested by Mr. Pearson. In 
reply to Mr. Vaudrey’s remarks, I don’t think there is very much 
difference in the makes of polyphase motors, not nearly as much 
as in continuous.current machines. I am sorry to hear from 
Mr. Blackburn that а polyphase plant is being taken out, but 
am glad he told us that ib was not necessarily the fault of 
the system. With respect to the disadvantage of wiring 
for polyphase motors, I have not experienced any difficulty. 
I was glad to hear our chairman speak as he had done on the 
simplicity of the wiring. He certainly appeared to expect to see 
a lot of wires when he came round the works. In answer to the 
first point which he raised as to the cost of the polyphase system. 
I might say thao when we were putting down our plant, we had 
tenders in for a continuous-current plant from several of the beat 
makers, and the polyphase was below the other in cost. This, of 
course, may nob be the general rule, but in this particular instance 
it was considerably lower on the whole than the continuous current 
system. With refetenoe to Mr. Lea's remarks about variable-speed 
motors, I may say dhab all of this class thab we use are on cranes, 
and I think with Mr. Lea that they are usually of secondary 
iniportance in а factory. | | 


. In answer to Mr. Bate's enquiry as to 
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LIGHT RAILWAYS. 


The Colne Town Council have resolved to make 
representations to the promoters of the Colne and Trawden 
light railway scheme with reference to the delay in obtaining 
the order, the loss to the Corporation, and the public incon- 
venienee caused by the delay. 

The supporters of the Blackpool and Garstang light railway 
scheme have now emerged through the tangle of opposition, 
the Board of Trade order now having been received, and the 
actual construction of the line may be at any time expected. 
The raising of the capital has been arranged. А 

A scheme is being prepared fer the construction of a light 
railway for the conveyance of passengers and goods between 
Retford and Haxey. 

Ат enquiry has been held into the application of the pro- 
moters of the Loughborough and district light railways scheme 
for the confirmation of the order granted by the Light Railway 
Commissioners. It was stated that there was strong feeling in 
the borough on the attitude of the County Council to this 
Scheme. The Town Council had been strongly in favour of it, 
while the County Council had appeared to be entirely hostile to 
it, and the Corporation would certainly object to the County 
Council having power to step in and purchase. The Chairman 
said he would reserve his decision on the point. 

The Light Railway Commissioners have held an enquiry into 
an application for an order to construct a light railway or 
electric tramway between Warrington and  Northwieh and 
thence to Stretton. After a long sitting the Earl of Jersey 
intimated that the Commissioners had declded to recommend 
an order subject to the conditions agreed to being carried out. 

The Middlesex County Council are about to apply for several 
additional lines of light railways in the county. An engineer 
will be appointed to prepare the working drawings and supervise 
the construction of the lines. The Light Railway Com- 
missioners have submitted tothe Board of Trade for confirma- 
tion an order made by them for the construction of light 
railways in the parishes of Edgware, Finchley, Friern Barnet, 
Hendon, Hornsey, Kingsbury, Little Stanmore, Southgate, 
Tottenham, Wembley, Willesden, and Wood Green. 

The Board of Trade have recently confirmed the following 
light railway orders : Spen Valley, authorising the construction 
of light railways from Ravensthorpe to Cleckheaton, in the 
West Riding ; Spen Valley (extensions), authorising the con- 
struction of light railways in the borough of Dewsbury, the 
urban districts of Cleckheaton, Liversedge, Heckmondwike, 
Gomersal, Birkenshaw, Hunsworth, and Thornhill, and (under 
certain conditions) in Bradford and Batley ; Nuneaton and 
district, authorising the construction of a light railway in the 
urban district of Nuneaton and Chilvers Coton and the rural 
district of Atherstone. 

The Jarrow and South Shields light railway scheme has been 
sanctioned by the Railway Commissioners. 

The Cornwall County Council have assented to an application 
made by the promoters of the Lizard light railway to the 
Railway Commissioners for an amending order extending the 
time for acquiring land and constructing the line. 

At а recent meeting of the Light Railways Committee of 
the Chatham Town Council, a letter was read from the secre- 
{агу of the Chatham апа District Light Railways Company to 
the borough surveyor, setting out at length the understanding 
arrived at between the company and the Corporation with 
reference to the paving of the several railways on the roads 
within the borough, and giving notice under Clause 27 that 
work would commence within about one month after the date 
of letter. 

The Salop County Council have agreed to grant a further 
sum of £1,000 to thə Tanat Valley Light Railway Company. 
The Council have already granted £2,000 to the company. 

The scheme for a light railway connecting the heights of 
Southowram, а great centre of the stone industry, with the 
Lancashire and Yorkshire Railway system at Elland, is being 
proceeded with vigorously. The total length of the line will 
be slightly over four miles. Mr. J. Н. Rhodes, of Leeds, is 
the engineer for the scheme ; Messrs. Jackson and Кох, the 
surveyors ; and Mr. Harold Marshall, the solicitor. It is thought 
that the cost will not exceed £30,000. 

Sir Courtenay Boyle has heard at the Board of Trade an 
appeal from the Light Railway Commissioners against the con- 
firmation of the light railway order which seeks to authorise 
the construction of light railways in the city of Wakefield, and 
the adjacent townships of Horbury, Alverthorpe, Sandal Magna, 
and Outwood. Long arguments having taken place between 
counsel, and protecting clauses asked for by several bodies, 
Sir C. Boyle said the decision would be deferred. There are 
several Bills before the Legislature at the present moment, and 
supposing the Board of Trade were to put in the Sheffield 
clause, that fact would be argued very strongly before the 
committees of the Houses in the next few days. The Sheffield 
elause referred to give damages to gas and water companies 
whose pipes are damaged by electrolytic action. 


710 


— 
Hone. ENGINEER. 


Published every Friday. 
Price rhreepenee; Post Free, Threepence Halfpenny 


Editorial and Publishing Offices: 
‚ 139-140, SALISBURY COURT, FLEET STREET, 
LONDON, E.C. 


693 | American Apparatus ....... 


. 719 


Glasgow Electric Tramways 698 Questions and регеа ио 712 


The Glasgow Section of 
the Institution of Elec. 
‘trical Engineers 

Tho Cleveland and Durham 
Power Bill. . Qu et add „ 701 

The Derbyshire and Not- 
tinghamshire Power Bill 703 

The. May - Озу Fire- 
Alarm RN 

Institution of Electrical 
Engineers wee 705 

Birmingham Section of the 
Institution of Electrical 


Brighton Municipal Trading 710 
Forthcoming Events ......... 711 
Correspondence ............ ~ 711 
Hlectrical Engineers R. E. 


Catalogues Received 716 


Lancaster. Electricity Ac- 


eo 060680 20 


Taunton Electricity Ac- 


counts е. . 716 
‚| Walsall Electricity Ac- 
counts . . 17 
Legal Intelligence ......... - 717 
Companies’ Meetings and 
Reporte .........-..-.- .- — 717 
‘Appointments Vacant . 718 


Contracts for Electrical 
Supplies „=.= 2 718 


Traction Notes 719 
Lighting Nobes se oes oas 723 
Provisional Patents 727 
Specifications Accepted...... 727 


Traffic Returns ........... 728 
Companies’ Stock and Share 


Volunteers) . . 711! List 


T0 CORRESPONDENTS, 

4 й Right Reserved. Secretaries and Managers of Companies 
are invited to furnish. Notice of Meetings, Issue of New 
Shares, Installations, Contracts, and any information 

connected with Electrical Engineering which may be 

interesting to our readers. Inventors are informed that 
any account of their inventions submitted to us will 
receive our best consideration. 

АП communications intended for the Editor should be addressed 
C. H. W. Biaas, 189-140, Salisbury Court, Fleet Street 
London, Е C, Anonymous communications will not be 
noticed. 

TO ADYHRTISHRS. 

Advertisements should be addressed to the Publisher, 139-140 
Salisbury Court, Fleet Street, B.C., and should reach him 
not later than noon of Thursday. Special Terms for 
a series can be arranged on application. 

SITUATIONS WANTHD will be charged at three words fer 


One Penny (prepaid and net), with a minimum charge 
ef Sixpenee. 


TO, SUBSCRIBERS. 
“Тив ELBOTRIOAL ENGINEER” can be had by Order, from 
any Newsagent in Town or Country, and at the various 
Stations ; or it can, if preferred, be supplied 
direct from the Office on the following вет: 
8 months. 6 months. 12 month 
United Kingdom ба. Zd, „ Ós, 64, . 15. Od. 
Other Places 2 O68, Ód, 108, 6d. .. 81. Od. 
(Post Free, Payable in Advance.) 
Oheques, Post Office and Postal Orders for Subscription 
and Advertisements should be made payable to 
С. Н. W. Biaas, 189-140, Salisbury Court, Flee 
Бича, London, and be crossed '' Union Bank.” 
А 
Now Ready, Vol. XXV., bound in blue eloih, gold lettered 
price Ss, 64. 


THE ELECTRICAL ENGINEER, MAY 17, 1901. 


BRIGHTON MUNICIPAL TRADING. 

During the discussion before the Committee of 
the House of Commons on the Brighton Corporation 
Bil the question of municipal trading has been 
advanced another step. Of course, our opinions as 
to the advisability or otherwise of municipal trading 


have been long since stated, and we have found no 


reason to change. History, however, rather necessi- 
tates a careful recording of every new departure. 
The Brighton Bill is somewhat of ап omnibus 
character, Clause 78 being worded to provide that 
*the Corporation may purchase and supply, sell 
and let for hire, but not manufacture, electric motors 
cooking, heating, and ventilating, and other similar 
apparatus, and things incidental to or connected 
therewith, and may provide materials and do all 
work necessary for the fixing, setting up, altera- 
tion, repair, or removal of such apparatus.” Accord- 
ing to the evidence, the aim of the Corporation 
was to induce the householders and business firms 
to instal electrical apparatus so that a greater 
amount of current would be required from the 
central station, and thus the electrical concern, 
which belongs to the Corporation, would benefit by 
such sales of current. If municipal electrical stations 
are to be recognised as business concerns, it 
naturally follows that those responsible for such 
concerns desire to obtain all the business they can. 


In furtherance of such desire, the Corporation con- 


templated the hiring out of the apparatus to those 
desirous of using such apparatus in order to over- 
come the difficulty of a large initial outlay, and, as 
& means of inducing business, it was suggested they 
even might allow apparatus to go out on trial, feeling 
pretty confident that if once tried, its advantages 
would be recognised and its use would be continued. 
An objection was made against this clause by the 
Brighton, Hove, and District Ironmongers’ Associa- 
tion, but ultimately the opposing parties came to an 
agreement. It was agreed in reference to this 
Clause 78 to take out the‘ words, “ ventilating and 
other similar apparatus, and things incidental to or 
connected therewith," also to add at the end of the 
section the words, “provided that nothing in this 
section shall authorise the Corporation to provide 
or fix electric light fittings upon any consumer's 
premises.” It was stated that the Corporation 
desired it to be clearly understood that they would 
not do any wiring or electric light fitting in con- 
sumers’ houses. No doubt most people will look 
upon this result as & case of honours divided, 
neither party getting all they asked for. Accord- 
ing to the clause the Corporation is restricted to the 
supplying, selling, and hiring of certain apparatus. 
It is needless to point out that even thus modified 
the clause may be provocative of considerable trouble 
It has been the case in more than one instance when 
the corporation was supplying apparatus that the 
consumers were unduly debarred from exercising 
their choice, and certain manufactures were, justly 


or unjustly, preferred by the corporation before 


others. We regret that Parliament ever permitted 
the insertion of a clause of this kind in any Bill, if 
only from one point of view. A great deal too much 
has lately been written about foreign competition, 
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but, ав а matter of fact, this and similar clauses tend 
to discourage English makers, and to leave the field 
open to foreign competitors—at least, our idea is that 
it works something in this way. The officials, or the 
responsible official, at any given station, after patient 
investigation, decides upon certain forms of apparatus. 
Within his area those forms become the only ones 
admissible, for it is hardly to be expected that the 
ordinary tradesman can compete against a muni- 
cipality in hiring out goods, and, therefore, will be 
under no obligation to his customers to keep a 
selection from which they can choose. Further, the 
responsible official having adopted one form, will 
naturally discourage the introduction of any new 
departure. He is satisfied; why change? The English 
manufacturer will make the stereotyped edition, and 
be somewhat careless in the matter of improvements, 
till suddenly the position is assailed and carried 
by а foreign competitor with whom the necessity 
to succeed has been the mother of invention. If it 
could be proved in any particular case that the 
piece of apparatus was perfect, the question would 
assume a different character; but while improve- 
ments are to be made, the field should be left 
fairly open for the introduction of better types. 
However, we are hardly in a position yet to fully 
discuss this problem, because the Joint Committee 
has not yet reported, and these clauses may be 
really isolated cases in which they will be permitted. 
All depends upon the report. Still, a word of 
warning may be said as to a not improbable con- 
tingency. Businesses are not always successful, 
and what of these municipal businesses if they do 
not succeed ? 


FORTHCOMING EVENTS. 


Fripay, May 17. 


of Arta.—Abt 8 p.m., Howard lecture on *! Polyphase 
Electric Working," by Mr. A. C. Eborall, 


North-East Coast Institution of Engineers and Shipbuilders. — 
. Ab 7.30 p.m., closing meeting ab Newcastle-on-Tyne. Pre- 
sentation of engineering gold medal for last session. Mr. 
Walter Scott will reply to the discussion on his paper on 
„The Commercial Organisation of Shipyards.” The dis- 
cussions on Mr. Edwin Griffith’s paper on " Water-Tube 
Boilers,” and Mr. J. M. Thornton’s paper on A Simple 
Method for Preven the Corrosion of Tail Shafte," will be 
resumed and closed. e names of the gentlemen elected. to 
fill the vacancies in the council list will be declared. 


SATURDAY, May 18, 

Institution of Electrical Emngincers.—Ab 10 a.m., sbudente’ 
visit bo the works of Messrs, Elliott Bros., Lewisham. 

Monpay, May 20. 

Institution of Junior Engineers.—Ab 6 p. m:, visib to the works 
of the Renewable Electric Lamp Company, Brunswick-place, 
City-road, N. 

WEDNESDAY, May 22, 

Institution of Electrical Engineers (Students' Section).—Ab 

7.30 p.m., annual general meeting. A lecture, illustrated by 

te, will be given by Mr. J. D. Coales, B.Sc., on 
“ High- Tension Discharge through Gases, including Cathode 
Rays."—(Birmingham Section): At 7.30 p.m., last meeting of 
session. Discussion on Mr. A. C. Eborall’s paper Some 
Notes of Polyphase Sub-Station Machinery." 


of Arts.—Ab 8 p.m, Мг. R. Brudenell Carter on 
" Testing Distant Vision.” 


THurspaYy, May 23. 


orth-East Coast Institution of Engineers and Ship == 
Visit to er ede Royal Institution ; ab 3 p.m., Prof. 
Devan F. R. S., first of three lectures on The Chemistry of 

n. » Г 


FRIDAY, May 24. 


Royal Institution. —At 9 pm. Dr. К. T. Glazebrook on The 
Aims of the National Physical Laboratory. 
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CORRESPONDENCE. 


*! Qne man's word is no man's word, 
Justice needs that both be heard.” 


ELECTRIC RAILWAYS. 


SIR, —Owing to there being so much talk at present 
among electrical engineers regarding electric railways, I 
think the enclosed photo, taken by а friend in America, 
should prove very interesting to а еы number of the 
readers of the Electrical Engineer. The subject was much 
discussed after Mr. W. Langdon's paper (Nov. 29, 1900) 
to the Institution of Electrical Engineers on The Super- 
session of the Steam by the Electric Locomotive,” espe- 
cially with regard to the heavy suburban traffic around 
London. The railway people, of course, objected on the 
ground of not being able to convert their lines into 
electric tracks in a short time. 


The enclosed photo shows how that difficulty is got rid 
of by having steam and electricity on the same line, as 
may be seen by the overhead electric wire and the ordinary 
steam locomotive coming along.— Yours, ete, · 

| | E. C. Hanpcock 
1, Woburn-square, W.C., May 12, 1901. 


=== 
ELECTRICAL ENGINEERS В.Е. (VOLUNTEERS). 


Regimental Orders. 


1. Olf-Engine Instruction.—Portemouth, Isle of Wight, and 
Milford Haven camps, at headquarters, Mondays, 6.30 p.m. ; 
Harwich and Gravesend, Tuesdays and Thursdays, 6.30 p.m. ; 
Sheerness and Plymouth, Wednesdays, 6.30 p.m.; Falmouth, 
Fridays, 6.30 p.m. 

2. Reoruit Drills.—Tucedays, 6.30 p. m.; Thursdays, 7.30 p.m. 
to 8.30 p.m. 

3. Non-Commissioned Officers’ Instruction. — Wednesdays, 
6.30 to 8 p.m. | 

4, South African Contingent.—The undermentioned volunteer 
has been accepted for service with the South African companies of 
the Electrical Engineers: Vol, No. 390 Sapper С. W. Peart. 
dated May 6, 1901. Promotion—No. 8577 Sapper G. W. Peart to 
be promoted second corporal in the S.A. companies Electrical 
Engineers. 

5. South African War Medal Ribbon.—The General Officer 
Commanding Home District has approved of the Electrical Engi- 
neer Volunteers who are entitled to the South African war 
wearing the ribbon on "undress uniform." The ribbon will be 
worn on the left breast of the blue serge, and will be sewn on Jin. 
wide, no raw edges to be exposed. 

6. Enrolments. —The undermentioned having been enrolled are 
teken on the strength of the VA ol Regimental Nos. 510 S. E. 
Blakeney, 541 F. W. Jordan, 542 C. А. Proctor (bugler). 

(Signed) R. 8. Erskine, Major, 
D.C. E. E. R. E. (Vols.) 
С. T. Ruse, Acting Sergt.-Major. 
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AMERICAN APPARATUS. 


Another proof of American enterprise is to be seen at 
the Pall Mall Safe Deposit, St. Albans-place, Regent-street, 
where а room has been devoted to a show of American 
electrieal apparatus manufactured by the General Incan- 
descent Arc Light Company, of New York, and allied 
companies. Having regard to the firm foothold which 
American electrical apparatus has already obtained in the 
English market, there is, of course, nothing essentially 
novel about a show of this kind. But hitherto our 
purchases in this direction from America have been 
mainly confined to a heavy class of goods, and, so 
far as we are aware, some of the lighter accessories 
which we are about to note are new to this country. Of 
the many ingenious pieces of apparatus shown, that which 
may lay claim to the greatest novelty ie perhaps an auto- 
matic switch designed to control any number of electric 
lamps, or motors, etc., from one or a number of distant 
points without running the heavy mains to the point of 
operation.  Essentlally the switch consista of a pair of 
solenoids held firmly in an iron frame, which acts as a return 
path for themagnetie lines, and thereby tremendously inereases 
the“ pull" during the time of opening or closing the switch. 
As the switch begins to move, the pull continually increases 
in strength until it reaches its maximum at the end of the 
stroke, whereby any tendency on the part of the switch 
to stop when partially closiog is avoided. The current 
is broken in two places on each pole, making six 
breaks in a three-pole switch. Batteries may be used to 
operate the switch if it is not desirable to use the lighting 
circuit for that purpose. The switch undoubtedly hae 
many useful applications, especially when it is desired to 
cut the lighting or power service entirely off the build- 
ing at night. Another novelty is the G. I. push-button 
switch, which is designed so that the contacts are mounted 
on separate blocks of porcelain, which, being straight, ean 
be moulded in such a way as to ensure uniformity after 
baking. The operation of the switch is such that the 
movable contacts tend to clean themselves, and thus ensure 
continued good contact. But the most important feature 
of the switch consists in that, after the buttons have 
been pushed a certain distance, the making and break- 
ing of the contact is absolutely beyond the control 
of the operator’s hand. The unusually large break 
distance provided enables the switch to be used with 
safety on 230-volt circuits. It has a removable metal face- 
plate, intended, of course, to fit flush with the wall. Where 
very high-class work is required, the neat effect obtained 
should recommend this switch, though it would, naturally, 
be too expensive an accessory for the ordinary run of work. 

Several sizes of motors of the bipolar enclosed type are 
also shown. In these motore special attention has been 
bestowed upon the brush-holders, and the device employed 
for regulating the pressure of the carbon brushes against 
the commutator through the medium of an insulated 
handle is beautifully simple. Another useful feature in 
their design consists in that by simply removing two nuts 
the whole front of the motor may be removed, thus giving 
access to the armature, etc., without necessitating the 
handling of any heavy part: Provision is also made 
whereby the oil-wells of the ring lubricators way be readily 
moved round so as to be vertical in any position of the 
motor. 

A very ingenious method of coupling a small motor to 
a sewing machine is also shown, whereby the driving 
power of the motor is transmitted to the sewing 
machine through the face of a friction disc, the speed 
of the sewing machine being controlled by regulating the 
relative position of the disc. With the face of the diec in 
the céntral of neutral position relative to the rim of the 
sewing-machine wheel, no motion is tranemitted to the 
latter even with the motor running at fall speed. But as 
the disc is moved so as to bring the machine wheel nearer 
ita periphery, the speed transmitted is gradually increased 
until it attains a maximum at the extreme edge. The 
position of the dise, which is arranged to rock with 
the motor, is regulated through a lever attached 
to the pedal of the sewing machine. But the arc 
through whith the meter and disc are allowed to move 


is Hzaited both ways, so that reverml of the sewing machine 
or movement, on the other hand, beyond the maximum 
speed stop is impossible. There is no belting, no rheostat, 
and the arrangement can, moreover, be pted to any 
machine. Reverting to switches, mention must not be 
forgotten of the firm’s H.T. quick-break switchboard type. 
This is an ingenious form of lever switch in which the 
essential parts are two contact bars which engage in 
spring contact jaws. The main bar, which forms the 
lever and is arranged in the front, carries the current when 
the switch is in the “on” position, while an auxiliary bar 
attached behind the main bar by a spring and a link takes 
the spark at breaking. On the switch being opened, this 
auxiliary bar is held in the grip of the contact jaws against 
the pull of the spring, until at & certain point the pull is 
supplemented by direct mechanical force, transmitted from 
the operator, by а simple but effective arrangement through 
the lever and link. When this force has released the 
auxiliary bar from the grip of the jaw, the spring comes 
into play and completes the break. The same principle is 
applied to single-pole, double-pole, and two-way awitehes of 
the firm's manufacture. Many additional particulars relating 
to the above-mentioned and other apparatus shown are con- 
tained in the firm's catalogues, of which there is a plentiful 
supply to be had gratis. 


QUESTIONS AND ANSWERS. 


If thou hast knowledge, let others light their candle at it. 


Under this heading we insert questions and answers 
of a practical character relating to central-station work, 
tramway work, or construction work; and for each suit- 
able question offer one shilling, and for the best solution 
of any question we offer ten shillings. We also give 
Jwe shillings for every other answer we print. The answers 
to any question should be sent within 10 days after the 
question has appeared. We would call the attention of 
those sending in answers to the fact that the neatness of 
any sketches (which must be in ink) sent in is considered 
when marking the relative values of these answers. 
formuls should be carofully written to prevent mistakes as 
to symbols, and all loose sketches should be signed by the 
author. The matter mast be written on one side only of 
the paper. Questions may be sent at any time. | 


QUESTIONS. 

577. The supply from a large station fails suddenly near the 
maximum load through the breakdown of an armature. 
The output at moment of failure is 2,000 kw. from а number 
of shunt-wound direct-current machines in parallel. How 
would you restart the supply so as to restore normal pres- 
sure in quickest possible time 1—E. M. 


578. What is the best metal to make fuses of, and what is the 


best form for them to take on a main 500-volt 
carrying large currents à—H. W. 
ANSWERS. 

Question No. 571.—16 is required that а 500-volt motor be run 
at а constant speed off traction mains where the pressure 
varies from 550 to 500 volts. Would a booster in circuit 
with the aforesaid motor get over the difficulty ? 

Best Answer to No. 371 (awarded 10s. ).— The answer to 
the question would be easier to determine if tho exact 
eonditions of supply, etc., were stated. As these con- 
ditions are not stated, we shall have to make certain 
assumptions. We will assume that the drop of volta in 
the traction mains is proportional to the current flowing in 
the mains, the drop of volta being а C R drop, due possibly 
to overloading in some part of the system. If this is the 
case, any drop of volts at the terminals of the motor occurs 
simultaneously with an increase of current in the traction 
mains, the one being proportional to the other. Under 
these conditions a constant voltage may be obtained at the 
terminals of the motor by means of a seriss-wound booster 
connected mechanically to the same shaft as the motor, 
and being joined, as shown in the accompanying sketch. 
Booster B, it will be noted, must be placed in series with 
the traction mains, and must be sufficiently large so as to 
allow the main traction current to flow throngh it without 
undue heating. It must also be of special design, having 
a sufficiently low magnetic density in ita magnets so as to 
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work on the flat portion of its saturation curve; then, since | can automatieally be introduced into the shunt circuit 


it ie coupled direct te the motor, A, it will run at constant 
apeed, and the volts added by the booster will follow an 
approximate etraight-line law with regard to the increase 
or decrease of the current in the traction mains. The 
motor, A, having to run at a constant speed under all 
loads, must be compound wound so as to compensate for 
‘the drop of volts in the armature of the motor, and also 
for the armature reaction. It muet be neted that when 
boosting up the motor, A, has an additional load over and 
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above its nermal load, due to driving the booster, B, 
the Depas of the booster being at its maximum equal to 
180 x U, 


where 150 =the maximum drop of volts in the traction 


| mains; | 
С = the maximum current flowing in the traction 
mains. 


We wil now assume a different case to the above. 
Suppose that the variation of the voltage on the traction 
mains is not proportional to the current flowing in the 
mains, but be due to, say, the erratic running of the engine 
at the supply station ; then, under these conditions, we are 
unable to compensate for the drop in volta by any feasible 
arrangement of а booster. One method which has been 
employed to meet the above conditions, is to have a shunt 
regulating switch in the field of the motor. The switch 
being operated automatically by a centrifugal governor 
attached to tbe shaft of the motor, во that on the motor 
slowing up due to а fall in the voltage of supply, the 
governor puts resistance into the motor field, апа thus 
increases the speed ; but this it will be seen is only a com- 
promise with the object which is desired, and has never to 
the writer’s knowledge been very successful in practice. 

Another method, which would only hold good for a motor 

which is to run at constant speed and also on a constant load. 
In this case a motor of special design could be built so that 
it would have an approximate constant speed within given 
limits of variation of the voltage at its terminals; such а 
motor would have to be compound wound, the series 
winding acting in opposition to that of the shunt. Now, 
if the load on the motor was constant, when the voltage 
decreased the current taken by the motor would increase, 
80 that the motor could meet the demands of its load. 
‘Now, this increased current flowing through the series 
winding of the motor would weaken the field, and thus 
increase the speed of the motor, tending to keep it ata 
constant value, and thus we should get fairly good constant 
running of the motor.—H. Р. 


Answer to No. 371 (awarded 5s. ).—A. motor will always 
run at sufficient speed to generate a back E. M. F. almost 
equal to that of the mains off which it is driven, and thie 
back E M.F. will always be a little less than the supplied 
E.M.F., the difference increasing slightly with the load. 
In the case of a shunt-wound motor, when the supplied 
E.M.F. is reduced it weakens the magnetic field of the 
motor, as less current will be forced through the field coils, 
and it reduces the speed of the armature. Both of these 
changes working in conjunction weaken the back ЕМЕ, 
If the magnetic field could be kept constant, the speed 
would decrease more for а certain reduction in the supplied 
E M.F., as it alone would have to alter the back Е M. F., 
and, on the other hand, if the speed is to be kept constant, 
the magnetic field must be weakened enough to have the 
same effect. The speed is required to be kept constant. 
The magnetic field, therefore, must be weakened, when any 
reduction in the supplied voltage takes place, enough to 
alone reduce the back E.M.F. sufficiently. For this a 
means is required whereby & correct amount of resistance 


and 


when the supply voltage falls "This can be done by а 
small motor-regulator (shown in Fig. 1), which consiste of 
а amall shunt-wound motor (about 200 watts capacity), 
with its armature shaft extended and fitted with two 
weights that are connected by links to a fixed and a 
movable sleeve, and which are held closed to the abaft by a 
spiral spring, but are opened, when the motor, by centrifugal 
force. The movable sleeve connected to these weights ia 
moved up the shaft when they open. It is fitted with a 
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collar that does not revolve, but is connected by a link to 


a lever that works the resistance switch. The motor is 
run from the same mains as the large motor; its speed 
will vary with the supply voltage, and the position of the 
regulating switch arm will alter with the epeed and cut in 
or out resistance in the short-circuit of the large motor 
when it is wanted. The smount of resistance required 
for any position of the switch arm is best found by experi- 
ment by kesping the supply voltage steady, then gradually 
reducing 16 and adjusting the amount of resistance to keep 
the main motor at a constant speed. Fig. 2 shows tho 
connections of the motors and regulator. 


Ета. 2. | 

шыт; В W, shunt windings; M, aH: 
Series or compound-wound motors would not be suitable, 
as their speed je altered by the load altering. A booster 
would not get over the difficulty unless it was very com- 
plicated. 16 would require two separate field windings, 
and would have to be driven at a constant speed by the 
motor, and in addition it would have to have a small 
dynamo to excite one of the field windings. This small 
dynamo would be direct driven off the motor and give 
500 volts. When the two field windings would he fally 
excited, the booster would give no voltage, but as soon as 
the supply voltage fell below 500 the field winding excited 
by it would be weakened and the booster would bpost. 
By this arrangement three machines would be required on 
one bed-plate, and its success would be doubtful.—A. J., 

SWANSEA. 


Answer to No. 371 (awarded 5s.).—The steadiness of 
the motor voltage can certainly be greatly improved by the 
use of a properly designed booster. For this purpose the 
booster ehould consiat of two separate machines mounted 
on one bed.plate—one machine being a shunt wound (or 
compound-wound) dynamo of sufficient output to supply 
the 500-volt motor, and the other machine a shunt-wound 
motor capable of driving the dynamo to which 16 is con- 
nected, The field of the dynamo part of this booster should 
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be worked as highly ssturated as possible, while that of the 
пога should be quite unsaturated so as to work 
n y on the straight portions of the magnetisation 
curve. The dynamo part should be wound s0.as to give 
out 500 volts when the motor part is e at the 
average voltage (in this case 425 volts). If, then, the 
booster motor volts inerease to 500, its field-exciting ampere- 
turns will increase in the ratio 500 : 425, and, the iron 
being quite unsaturated, this will produce an almost equal 
pereentege increase in magnetic flux through the arma- 
ture, Say the flux increases in the ratio 475: 425. At 
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the same time the booster motor:armature voltage will have 
increased in the ratio 500: 425, so that the booster speed 


500 _ 425 2 
will only increase in the ratio AT x ggg or 900: 475. 


This change in speed will raise the voltage of the booster 
d o rather moro than in the ratio of 500: 475 due to 
9 A 7 increase of its own exciting current, the increase 
from cause being, however, very slight on account of 
the saturated state of the dynamo magnets. | 
The net result ef a rise of 75 volts jns to 500) on the 
traction mains will, therefore, only а rise of 25 or 
30 volts in the supply voltage of the 500-volt motor. In 
the same way, should the traction voltage fall from 425 to 
350, the whole of the process above described will be 
reversed, and the motor supply voltage will only fall some 
25 or 30 volts. The arrangement of the booster is shown 
5 cally in the accompanying figure. 
other method of attaining the same result consists in 
iru) dn motor booster. much as above, but with a differential 
g on the dynamo feld, one of the two windings 
being excited in the ordinary way off the dynamo brushes, 
and the other depending for its exciting power on the 
difference between the booster motor and mo voltages. 
Or the necessary differential action may Da nrodoosd by 
means of an automatic switch for inserting or withdrawing 
resistance from the dynamo shunt, according to the voltage 
on the traction mains These arrangements, though 
capable of giving closer speed regulation on the motor if 
adjusted, are more complicated than the first- 
mentioned method.—Q. ” 


Question No. 372.—In a oentral station where turbines are 
installed to drive the generators the hot-well temperature 
(o to the high vacuum) is only 70deg. F. 10 is not 
advisable to pomp e бөр зде the economisers so cold as 
this. What is the best method of warming it up to about 
Ilodeg. F. ` | | 


Вей Answer to No. 372 (awarded 10s.).—The best 
method could only be decided by acquaintance with 
local conditions. ere Green's economisers are installed 
there is usually, if not invariably, a by-pass from the 
discharge side to the inlet side ; so that on the hot feed 
water coming threugh the ecenomiser a small quantity is 
allowed to mix with the hot-well water, and thus raise its 
temperature. Another method would be to have a feed 
heater fitted similar to a surface condenser, so that the feed 
water passes through a number of tubes, and the exhaust 
steam passes on the outside of the tubes, thus raising its 
temperature. This plan would be objectionable to many 
on account of extra capital invested. 

Anether way is to use the exhaust steam of some 
auxiliary engine—c.g., the feed pump. This is dene by 
the air-pump discharging into a tank, and the exhaust 
вова, mixing with the water, is condensed, thus raising 
the temperature. Tho great objection to this arrangement 
is that the oil used for internal lubrication is carried along 
with the feed water through the economisers into the 
boilers.. Anether plan similar to the above is to use “live” 
steam instead of exhaust steam. By this method the 
water can be raised in temperature without any fear from 
oil in the steam, but it does not commend itself on the 
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ground of economy, most oers ‚ that the feed- 
water temperature ought to be raised by.some of the waate 
heat that is inseparable from the use of steam-boilers. 
Another drawback is that the pipes and fittings have to be 
made to withstand high-pressure steam, and are more expen- 
sive than those made for low-pressure steam. | 
The loss due to high-pressure steam can be approximately 
calculated from the sall known formula. The two formula 
are theoretically true. The loss of heat of llb. of s 
in falling from f, to f, 


+ 


| 1 [H - (t~32)] B. T. U. 
The gain of heat in z pounds of water 
H- total heat of steam; 11 = temperature of steam ; 5 
- temperature of hot-well-T70deg.; !,- temperature 
water to economiser = 110deg. 
Assume the gauge pressure to be 160lb., then the equation 
becomes 


1.2264 + '3 x 370:8 11022. 
| 110 - 70 ý 


1,259.54. 31°4911b. 
40 


of water raised from 70deg. Е. to 110deg. F. by 1ib. of 
ateam at 175lb. absolute pressure. The: volume of Lib. of 
ateam at 1751Ь. absolnte pressure is 2:56 cubic feet. From 
one cubic foot of water at 62deg. F. we get 159 cubic feet 
of ateam. llb. of coa] will evaporate 8lb. of water 
from and at 219deg. F. in practice; therefore, it will take 
about 641b. of coal to evaporate one cubic feot of water. 

Volume of 1lb. of steam = 2°56 cubic feet; volume of 
1lb. of water when turned to steam = 159 cubic feet. 


199 2621, 

2:56 
that is, 62lb. of steam from 641, of coal, which gives, 
approximately, olb. of coal per 1lb. of steam at 175lb. 
absolute pressure—thus, 

64:62::1:2=647= 62; 
62 | 
64" 
In other words, we raise approximately 51:49]b. of water 
at 70deg. F. to 110deg. F. at the cost of Olb. of coal. This 
cost of coal would be rather a serious item at the end of 
the year. 
Another plan from actual рк А | tank is 
laced between the hot-well and the pump. tank is 
tted with an overflow pipe and a ball valve for filling 
purposes. There is a copper coil in the tank, and the 

ump draws the water through this coil from the hot-well. 

he exhaust from the pump is led into the water in the 
tank and is condensed, and thus heats the water. By this 
way the hot-well water is raised from 74deg. F. to 120deg. F. 
Another way would be to reduce the inlet water, as the 
vacuum is high, and with the use of a by-pass from the 


economiser this would be the least expensive and simplest 
way.—H. 


Answer to No. 372 (awarded 5s.).—To increase the 
temperature of boiler feed water in either large or small 
atations both economically and effectively, is a matter that 
has received considerable attention from engineers within 
the last few years. The coal bill is such a serious item 
(especially at the present time) as to necessitate the units 
of an installation being of the simplest, reliable, and moat 
economical form. The heating arrangement is one of these 
important units, and the less complicated it is, provided it 
is effective, the greater the advantage, for the ease of 
repairs and less liability of breakdown considerably reduces 
any risk. Such an arrangement that appears to cover tho 
aforesaid points is shown in the sketch annexed. It will 
be seen that it merely consists of a galvanised iron tank of 
such a size as to suit the requirements of the station. A 
copper tube about twice the diameter of the engine exhaust 
pipe runs the whole length of the tank, securely bolted at 
either end to suitable flanges on the outside. The hole in 
the flange to receive the exhaust pipe is bored out of the 
centre, so that when the copper tube is coupled up there 
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shall be no risk of any condensed water settling, and 
thus reducing to an extent its efficiency. The tank would 
be placed as near as convenient to the engine, the exhauat of 
which could be either screwed or bolted on. The outlet 
would be bolted to the pipe leading to condenser. One of 
the chief points is the free way for the exhaust that is 
attained in this arrangement, for to throttle tho discharge 
from: the turbine by passing through heating coils or a 
serics of tubes means a loss of power immediately, besides 
‘inereased wear and tear to the working parts of engine. 
‘The supply pipe to tank is fitted all round the upper part 
of same, securely attached to the sides, and perforated so 
that the spray may be distributed over the whole surface. 
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Ап overflow pipe and draw-of to economisers makes 
the tank complete. It is claimed that in small factories 
such an arrangement is the means of an actual saving of 
15 to 20 per cent. in the cost of fuel. With so many 
points in ita favour, the writer considers it one of the best 
methods of warming water that is on the market.—J. R. 


Answer to No. 572 (awarded 58.).— The condensed water 

: ary быч heated either by admixture with à small amount 
of steam or by contact with the heating surface of a 
furnace of some description. The first method is open to 
. the objection that one may possibly be using as much steam 
to heat the water through 40deg. F. as one saves by exhaust- 
ing at such a high vacuum. It would bea matter of experi- 
ment to determine whether it would not be better to lower 
the vacuum (provided the engines will get through their 
. Work) by using less condensing water, thereby bringing the 
temperature in the hot-well up to 90deg. or 100deg. Fa 
. safe temperature for admission to the economisers, At one 
large central station the drivers have orders not to let the 
condensed water get below 90deg. F., even if the vacuum 
bas to be reduced. If, however, it is decided to heat the 
water in this way, А small pipe (say 1jin. or Qin. bore) 
should be taken from the nearest steam-main and led to 
the bottom of the hot-well. A valve should, of course, be 
. inserted to regulate the flow of steam. In order to avoid 
‚ the excessive rumbling that ensues on steam entering the 
water, а 0000 can be fixed on the end of the pipe, as shown 
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diagrammatically. 
and sweep the steam bubbles along with it, as shown by 
the arrows. Oare should also be taken to avoid fixing the 
nozzle so as to throw the steam and water directly against 
a wall of the hot-well, as there would be an unduo wearing 
action. 
spread the current of hotter water throughout the tank. 
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The water will enter behind the cone 


A baffle plate may, however, be fixed in order to 
Probably a more economical way of raising the tempe- 


rature would be to utilise the waste heat of the-flue gases 
after they have left the economiser. 
nest of tubes could be placed in the flue in such a position 
that the gases could pass between them on the outside, 
while the water from the hot-well to the economizer could 


For this purpose a 


pass through them, the tubes being in “series” ог“ el,” 
as was found best adapted to the object of raising the 
temperature of the water. In this way waste of the tubes 
due to sweating and caking of soot would be limited to 
this set, and the economiser would be spared. It should 


| be noted that the coolest water should meet the coolest 


gas—t.c., that cooled by the economiser—as it gots hotter, 
meeting the more intense heat of the gases coming straight 
from the boilers. In their more modern economisers 
Mesars. Green provide a special set of tubes arranged on 
the principle described above, to givea preliminary heating 
to the cold feed water.—J. A. 8, 


Answer to No. 372 (awarded 5s.).—There are several 
methods of warming up the water from the hot-well so 
as to prevent sweating of the economiser pipes by using 
water at a low temperature, but the simplest is to use 
the apparatus made by Thornton and Crebbin, Bradford, 
as herewith described and sketched, which, in addition 
to heating the feed water, extracts all the grease and 


prevents it entering the condensers and boilers. The 
exhaust steam from the (turbine) engine enters a steam- 
tight chamber, B, by the pipe marked A, when the sudden 
expansion causes the oil and grease to be deposited to the 
bottom of the chamber. The steam then passes to the 
upper chamber, D, by the pipe, C, and entering at the top 
it is met by a jet of water from the hot-well (70deg. F.). 
The temperature of thé steam leaving the engine will bé 


about 176deg. F., therefore it is more than probable that 


the water will be raised to кош) дс F. Thé pipe, E, 
is coupled to the condenser pi the pipe, F, to 
the boiler pump, and the oil is taken from the bottom 
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LI 


chamber, B, by means of а pipe, G, and а small pump, 


which сап be driven from any convenient existing shaft | Dr. . Expenditure. = s. d. 
or otherwise. When this apparatus is used with non- 5 5 eM —— 2,069 16 3 
condensing engines, the feed water is heated to 210deg. F.— Attending and repairs E public lamps .. 10312 1 
w^ . Rents, rates, and taxes * 99 ове ооо ове о со 909009 0-25 оир om ове 0499 о me 149 16 6 
— —— Managemen чашке JJ gr 1 2 
| ial charges—insurances............ 53 1 
CATALOGUES RECEIVED. Allowances and bad debts ................... — 69 0 
== Balance to neb revenue acoount .... .. 2,705 12 5 
From Messrs. Ernest Scott апа Mountain, Limited, we have £5 937 19 7 
received ш е Ho: 1, describing the continuous-current | |. Yononia. £ ad 
motors manufactured by them at their works at Newcastle-on- : 01 
Tyne, These motors are of the four-pole type, entirely self- | Public lighting чысынын 85888 11 
contained, and appear from the illustration furnished to be | Sale and repairs of lamps and other apparatus... 244 16 0 
of compact design. The bearings are fitted with automatic Proportion of apprentices’ premiums............. er 12 10 0 
lubricating arrangements, and are lined with white metal | Cost of summonses (repaid) .......... 3 0 4 9 
of special composition. The armature is of the slotted- — 
drum type, with embedded conductors, the core being. £5,937 19 7 
securely keyed to the shaft. The commutator is of large STATEMENT OF ELECTRICITY GENERATED, SOLD, ETC. 

diameter, with ample wearing surface, and carbon block Current generated during year (B.T.U.) 370 

brushes are fitted, with the firm's special type of holder. The | Supplied to public lamps (estimated) —. . .. 52.6741 7% 
position in which these motors are placed is immaterial, pro- Supplied to private consumers by moter ........ 272 00) 924,994 

vided the spindle is kept perfectly horizontal, the end covers | Quantity used at works J га карды, . LO 
being easily turned reund to bring the oil-well caps on the | Total quantity accounted for eme 334.737 
bearings to the top. Quantity not accounted for. . ———— eme» 35,870 
' Messrs. . Davies, Kent, and Stewart have recently issued a | Number of public lamps of 2,000 с.р. each .. — 31 
new catalogue of the various electric lighting accessories manu- | Number of private lamps of 8 c. p. each... ..... 24,590 


factured and standardised by them. In glancing through the 
same one is struck with the large selection of 
which the firm stock, and which are especially adapted for 
working on high-voltage circuits. Amongst these there appears 


a large number of wall and floor sockets, including a series of a 


flush type, which are exceedingly serviceable in many situations. 
In certain rooms a projecting plug or socket is most objection- 


able on the skirting or on the floors, as it is apt to be damaged: 


every time furniture is moved. Forsuch situations the flush wall 
or floor socket is exceptionally advantageous. We also notice. 
in the same pages a neat adaptor which allows of twin 
plugs being connected to the one-floor socket. As this is 
frequently required when altering the lighting of a room 
temporarily, we should think the firm will find great demand 


Maximum supply demanded during year (kilowatte) 
rcelain goods. 


366 
Capacity of, generating plant: 14,000 8-c.p, lamps = 420 kw. 


TAUNTON ELECTRICITY ACCOUNTS. 


In the accounts of the Taunton Corporation electricity 


works for the year ended Dec. 31, 1900, the total expendi- 

ture on capital account to date is given as 247,626. 

Abstracts of the revenue account, general balance-sheet, 

ао statement of electricity, generated, sold, etc., are given 
от: 


for the adaptor. The rest of the list deals with more articles а лш of electricit E i e E 1 А 13 
than we can refer to even in sections, and contains information | Distribution of electrielty.— .. 68 15 1 
which will be of great service to the contracting electrical | Attending and repairs of public lampe. nee 269 19 
engineer. 


he General Electric Company have just issued a complete 
list, dealing with the various apparatus they have standardised 
for use in electric fire-alarms and for fire-alarm work. These 
range from a connecting pillar to be erected in the street 
down to the mercury thermostats for giving an alarm of fire in 
an ordinary room. Amongst the articles in the list is an 
exceedingly neat portable pocket telephone for the use 
of policemen and firemen. It folds up into a space of 
bin. by din. by 2in., the whole apparatus being con- 
tained in a leather receptacle which can be secured to the 
firemen’s or policemen’s waist belts. The same firm have for- 
warded to us some new particulars of their apparatus to be used 
in eonnection with the overhead wires of electric tramways. 
There seem to be à number of useful improvements in these 
accessories which are finding their way into general use. 


LANCASTER ELECTRICITY ACCOUNTS. 


The accounts of the Lancaster Corporation electricity 
department show a total expenditure on capital account tp 
March 31, 1901, of £35,380. Abstracts of the revenue 
account and general balance-sheet are given below : 


BALANCE- SHEET, 

Dr. Liabilities. £ s.d. 
Mortgages. . . . „ q „ 4 10, 0 
Lancaster Corporation 3 per cent. redeemable stock 
Reserve fund acooun i . . — 
Amount set aside for redemption of stock. 2 
Floating liabilities .............—..—.— e s 5 
Balance, being amount of debt extinguished ......... 


Cr. Assets. 
Capital expenditure on works. - .. . . .. 
Deduct premiums obtained on Corporation stock, 
less compensation... . . mro — — 319 17 8 
35,060 3 11 
1,782 14 10 
1,901 19 3 


Payment to stock redemption fund "............. тА 
Accounts due for curreno and fittings ............... 

bores, ete., on hand.. 3 a 
Amounb due from treasurer and cash in hand. . 


Royalties, etc., free wiring. eee 
Rents, rates, and tax 
Management expenses 
Law and parliamentary charges 
Insurance, eto. . . € 36 6 
Cost of materials and fibtings, eto. — 


Amount car to net revenue acoounbd . 


Public lighting... — S 
Rental of meters and other apparabus .. 
Rents receivable e« © ею © ФР 6 8 оли оз эш 095 0 09 осо OF осо элш OE оси 0 009 
Sundry installations and sales... cen o o am 


Dr. 
ар! ассоппб—ашойппф raised by stock  ....... T 

em 
Sundry creditors...............—....-. eee — 
Balance ab credit of neb revenue acoounb. . 
Stock redemption fund account .............. sore 
Balance at credit of repayment of loans account ... 
Balance at credit of reserve fund account .......... 
Amount due to treasurer ......... ——Ó wo em ses 


eB э о 009000009 ооо рем OE оос Pb. 9005 000090 09 эое 
OGD ө OF рс 9 ео 0 09 ODE 009 09000 00 9 09 оов оос 0 (PG 
оос ооо 


осоо oot oO оре гг о 


pat 
pe 
to 
© 
to eo © OC = 


Total expenditure .............—.. Laval КЫ 


GENERAL BALANCE SHEET. 
Liabilities. £ 


rary loo. iE rus FOLE SD ene 1 


Tr 


6,795 16 


Cr. Assets. . 
Capital account - amound expended ................... . 47,626 16 6 
Stores on hand.... . ome o S: 525 13 4 
Sundry debtors for current supplied ..... .......... "n 
Other debUOP лалы set ver coru 2 - 
Stock redeemed and stock redemption fund ....... 8 
Cash in hánd co ve ciim mii c Gi Va c Ge nM Lud 90090 on 82796 6 1 8 


£54,835 10 4 
STATEMENT OF ELECTRICITY GENERATED, SOLD, ETC. 
Quantity generated in В.Т. units.... . 4 
Public lamps ; 128,979 
Quantity sold{ By contracte ................... “ 240 
Private consumers by moter... 177,960 
Quantity used on works ......................... ———— 
Total quantity accounted for.. . —.— 
Quantity lost in maine, transformers, eto ere 
Total maximum supply demanded (kilowatts) ............ - 
Number of public lamps, 72 arcs, 185 incandescente, 
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WALSALL ELECTRICITY. ACCOUNTS. 


From the accounts of the Walsall electricity department 
. (just issued) it appears that the total expenditure on capital 
account to Dec. 31, 1900, amounts to £34,309. Appended 
are abstracts of the revenue account, general balance-sheet, 
and statement of electricity generated, sold, etc, for the 


past year: 

Dr. REVENUE ACCOUNT. £ в. d. 
Generation of electricity. oe oes =. — à . 1585 2 3 
Repairs and maintenance of buildings, plant, eto. - 760 8 0 
3 о electricity ааа —— pesca 87 3 5 
‘Attending and repairs to lio lamps 88 14 8 
Rente, rates, and a a * 245 10 1 
Management expenses.......— oe oan Sat ос OG eoenete [SE EE EE | 309 19 3 
Special charges insurance. eee 8 23 12 2 

Total expenditure. . sses wee 9100 9 10 
Balance carried to neb revenue ассоапф .................. 1 592 16 9 
P | £4693 6 7 

Cr. | £ s. d. 
Sale of currenb for lighting and power, less discount. 4,122 5 1 
Public lighting . 2 e 488 0 0 
Rental of meters 5 Vive 83 1 6 

| £4,693 6 7 

Dr. GENERAL BALANCE -SRHREr. £ s. d. 
Sandry creditors on open accounte ........................ 1,760 14 9 
Deposits returnable ............. Vei Eu bad eas ed kid ii ae PME 73 6 6 
Amount due to borough treasurer . . . 8,596 13 2 
Sinkiog fund for loans and stock, less loans paid off. 2783 5 2 
Reserve for discount on сиггепф ...........—.—.—... 141 19 4 

£13,355 18 11 

Cr. £ s.d. 
Stock on hand —— tetas 08 8 4 
Sandry debtors for current, rents, meters, and 

pe 0000000070000 9 (9 0 OO 9 66 0 00 OED ооо O O€ 0 90 OG 009 0900 06 600 0 00 «D 00000 1,885 19 1 
Amounb in hands of engineer .......... mmm 5 0 0 
Amount due on loans sinking fund. . 447 111 
Consolidated loans fund .. 1,567 0 2 
Accumulators account— balanoe carried forward...... 24710 0 


Balance at debit of capital account.... . ... 8,859 15 11 
Balance at debit of neb revenue account ............. 275 3 6 


£13,855 18 11 
STATEMENT OF ELEOTRIOITY GENERATED, SOLD, ЕТО. 


sided genera вт unite 355 404, 682 
aantity f By public lamps 3 ieee 

sold {Private consumers by meter .......... Е 246.203 275,643 
Quantity used on works . an 4 q 17.606 
Total quantity accouated for...... . . . 293,249 
Quantity nob accounted for.. . cso ————— 41 
Number of public lamps... ... rmn 19 
Total maximum supply demanded (kilowatts) ............... 301 


LEGAL INTELLIGENCE. 


LEYTON ELECTRIC LIGHT WORKS. 


In the High Court of Chancery, on Tuesday, the case of Hawkes 
v. Leyton Urban District Council came again befere Mr. Justice 
Buckley on the application of the defendant Council for suspension 
of the writ of sequestration which had been granted against them. 
It will be remembered that an injanction was originally granted 
against the defendants in respect of an alleged nuisance caused by 
the way in which tbey carried on their electric lighting works, 
especially by gas-engines. The defendants disobeyed the injunc- 
tion, in consequence of which his Lordship directed a writ of 
sequestration to issue against them for their contempt. The Court 
of Appeal refused to interfere with this) decision, as reported in 
last week's iesue, and said thabif any suspension of the seques- 
tration was to be allowed ib must be on a proper submission, and 
on such terms as Mr. Justice Buckley would grant, but they sas- 
pended the sequestration for & week to allow of the present appli- 
cation being made. An affidavit of the chairman of the Council 
was put in verifying a reeolution of the Council expressing regret 
that the injunction had been broken, and stating their ignorance 
of what had been done and their desire to submit to the Court. 
Mr. Justice Buckley he was willing to accept the defendants’ 
submission. The order to be made would be expressed to be by 
consent, and would be for an injunction restraining the Council, 
their servants and agents, from working gas engines ab all, so 
that in case the order was disobeyed some responsible person 
could be sent to prison. His Lordship suspended the writ of 
sequestration until June 17 to enable the Council to take pro- 
fessional advice and be able to tell the Court what they proposed 
to do to enable them to provide for their requirements without 
causing a nuisance. The motion would stand over until June 17, 
when, if satisfied, he should be prepared to grant a further 
exbension of time. Ж. : 
` Judgment accordingly 


GOMPANIES’ MEETINGS AND REPORTS. 


CUBA SUBMARINE TELEGRAPH. 


At the general meeting of the shareholders of this Company 
held at the offices. O:d Broad-street, Mr. Charles W. Parish, who 
presided, stated that the results shown in the revenue account for 
the half-year ended Dec. 31 lasb were not by any means of that 
excellent character to which they had been accustomed. Ib was 
aisappointiog to see their traffic receipts falling off eo seriously, 
but the competition of new roubes and the reduction of rates had 
naturally upset the unique position which the Company held for 
many years, and now the Board would bave to work hard in order 
to meet the change of circumstances. Nothing thao the Company 
could have done would have altered the march of historical pro- 
grees in connection with the island of Cuba. The Uaited States and 
Cuba were now negotiating asto the future status and government 
of the island, and some persons believed that with the end of Spanish 
rule there would be a rapid outburet of prosperous business, but that 
was scarcely reasonable, add both the United States апа Cuba 
would require a full measure of patience to bring their joint 
interests into that complete accord which would produce the 
greatest amount of prosperity and happiness to the island. 
During the period under review the traffic receipts came to 
£8,904, the interest received was £2,059, and transfer fees £7, 
being a total of £10,970, as compared with #14 195 for the half. 
year ended Dec. 31, 1899. The expen:es in the second half of 
1900 were £5,502, and in 1899 £6,192, a saving of £690 which 
reduced the neb decline in income to £2,535. Including the 
balance of £5,204 brought forward, thero was £16 175' to be dealb 
with, from which ib was proposed to pay a dividend ab the rate 
of 4 per cent. per annum on the ordinary shares, in addition to 
the prefeience dividend ab tbe rate cf 10 per cent, By making 
these payments the carry forward would be reduced by £732. He 
regretted to announce that they had not уеб succeeded in collect. 
ing the claim of £8,174 from the Government of the United States 
in respect of damage done to the Company's cables during the 
Spanish. American war, nor had the United Sabes Government 
recognised the Company’s concessions, or agreed to the subsidy 
being paid, the amount overdue now being £4,158. The Board's 
last communication from the Foreign Office referred to this unfor- 
tunate delay, connecting ib with the negotiations proceeding 
between the United States Government and Cuba as to the fature 
government of the island. He moved the adoption of tho report 
and accounts, 

Mr. George Keith seconded the motion, which was eventually 
adopted without opposition, as well as the proposed dividends. 


KIDDERMINSTER AND DISTRICT ELECTRIC LIGHTING. 


The directros’ report for 1900 shows that the total capital 
expenditure to Dec. 31, on account of buildings and plant for 
electric lighting, amounted to £14,287. The gross receipts, 
including the amount receivable from the Kidderminstor and 
Stourport Electric Tramway Company for dividend on the ebares 
held by this Company, amount to £1778 which, added to £1,146 
brought forward, makes £2,924. After dedacting the expenses 
(including interest on loans), amounting to £767, there remains a 
net profid of £2,157. The directors propose that this amount 
should be applied as follows—namely. to dividend on cumulative 
preference shares for the year 1900, £1,449; to be carried forward, 
£708. The directors attach to the report a copy of the balance- 
sheet and profib and loss account of the Kidderminster and 
Stourport Electric Tramway Company. The net profits in 
respect of the tramways amounted to £2,108, which added to 
£92 brought forward, make a total sum availablo of £2,201. This 
amount has been applied as follows—namely, to dividend of 
бв. 6d. per shure on 5,720 shares, £1,573; do depreciation fund, 
£500 ; to be carried forward, £128. The public supply of electric 
energy for lighting and power was begun on Aug. 22, 1900. From 
the commencement there has been an active demand for light, the 
actual number of lamps connected to the mains being now equiva- 
lent to 5,760 of 8 c.p., and applications have been received for a 
further 162 8.c.p. lamps. Some of the manufacturers have been 
induced to try electric motore for driving their machinery, and 
the installations already made have been attended with most 
satisfactory results, so much so that the Company has now more 
applications for power than the present plant can supply. New 
generating machinery is on order and nearly ready for delivery, 
which will increase the available power by 600 kw., equal to 
7 h. p. The above report will be presented at the meeting 
to- Ay. y 


SOUTH AFRICAN LIGHTING ASSOCIATION. 


The report of the direcbors for 1900 states that the continuance 
of the war in South Africa has again affected the normal progress 
of the association ab both of its stations, and tbe bad state of 
trade, due to the same cause, has prevented any extetmmion of 
operations. Increased cost of coal has also had to.be met to a 
considerable extent. and as the price of gas was reduced by 10d. 
in July, 1899, ab Port Elizabeth, this factor musb be also con- 
sidered on a comparison of results of the lasb two years. 
Notwithstanding these drawbacks, the directors state the 
results may be regarded as satisfactory, due in a measure 
to the improved manufacturing results obtained, and a 
иш increase Шш ig at s Fort ee E 

rahamstown. P expenditure du the year prin y 
arises in connection vla the completion of the new coal store. 
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The balance of profit and loss account, including the balance 
brought forward, and after payment of interest on debentures and 
income tax. is £11,260. Out of this there has been paid an interim 
dividend of 4 per cent. (8 per cent. per annum) to June 30, 1900, 
amounting to £2,400. The directors have placed to reserve £2,000, 
RON fob ese a sum of £6,860. The directors recommend a 


tribution of 6 per cent.. making 10 per cent. for the year, 
and the carrying forward of £3,260. 


SALISBURY ELECTRIC LIGHT AND SUPPLY. 


The directors’ report for the year ended Dec, 31 last states that 
the progress made by the Company during the past year has been 
satisfactory. 'The number of consumers bas increased from 148 
with 6,228 lamps connected, to 210 with 9,795 lamps connected, 
whilst the sales have increased from £1.165 to £2,320. The profit 
on the year's working amounts to £1,568. 10s. 4d.. and after 
writing off the debit balance from last year, £206. 7s. 9d., and 
payment of £1,230. 19s. 6d. interesb on debentures and loans, 
there remains a balance of £131. 3s. 1d. available for dividend on 
the ordinary shares. The directore recommend that a dividend 
be paid at the rate of 3 per cent. per annum on the ordinary shares 
forward a balance of £21. 10s, 1d. to next account. Of 
the directors, Mr. Hammick retires by rotation, and being 
eligible, offers himself for re-election. The auditor, Mr. F. Aston 
parot also retires, but is eligible, and offers himeelf for 
re-election. 


Dr, ABSTRACT OF REVENUE ACCOUNT. £ s.d. 
Generation of electricity ...—.—..—.. e cemere " 588 17 4 
Distribution of electricity y) . c 45 12 8 
Attendance and repairs of public lamps ...... — 5 6 7 
Rates and taxes € 99 0 Oe O48 0 G9 0 00 0 00 -r Oe 0 €0 OG 9 69 0 69 оао оосо 69 [E] 65 7 0 
Management expenses .......-....-.-.- 230 6 4 
, . ләгажера 15 17 9. 
Insur snes ээл 8 6-0 0 е 34 10 0 

Total expendibure . 980 17 8 
Balance to net revenue acóounb ...... 1,535 18 0 
£2 516 15 8 

Cr. £ s.d. 
Sale of current per meter, less discounte............ 2,303 12 3 
Public lighting осо 069000000 оло оос ооо оо ове гог оро 0 0990 OO ооо € ое oo 16 13 4 
Rental of meters, wiring, and motors 137 2 O0 
Rents receivable and transfer fees... 59 8 1 

£2,516 15 8 
GENERAL BaLance-SHEET. 

г. Liabilities. £ ad 
Capital acoount—amount reoeived............. e... 24855 0 0 
Sundry tradesmen and others for plant, etc. .....- 10,715 16 6 

Sundry creditore on open aooounts . 901 2 5 
Balance ab credit of neb revenue accounb. . = 131 3 1 
£36,603 2 0 

Cr. Assets. £ s.d 
Capital account—amounb expended for works ...... 34,520 5 4 
Stores on hand 000000000 0600990090009 OOF о 9009 009095500 G0 оос о (09 OE о (€ 933 18 9 
P expenses. . o 358 19 6 
Sundry debtors for current supplied. . 1,317 0 7 
Cash ab bankers € 9 он осе оре 6099 0090000 09 э“ OG £ 6 5 
Cash in hand wu ово роо 06-9 64 009 609 000 быш 9 оо OG OOD 40 11 b 

—— 166 17 10 
£36,603 2 0 

STATEMENT OF ELEOTRICITY GENERATED, SOLD, ЕТО, 
Quantity generated in В.Т. units — .—.... . 125,322 


Public lampe. 2,500 
Quantity sold {Private consumers by meter 109:978 ) 112,478 


Quantity used on works ................... вра Vi Ces tas sik n ves 3,389 
Total quantity accounted for. .... 115,867 
Quantity nob accounted for . . 4 o s o os sen o oe 9,455 
Number of public lamps... os. — ———— eas aaene 

Total maximum supply demanded (kilowabte) ... ........... 138 


APPOINTMENTS VACANT. 


Consulting Engineer, Waterford, May 28. Details in our 
advertisemenb columns, 

Cable Foreman, Keighley, wages 35s., May 29. Details in our 
advertisement columns, 

Resident 


„ Maidstone, £250 per annum, 
' May 30. 


Electrical Engineer 
Particulars in our advertisement columns. 


Assistant, to take спаде of testing continuous - current 

dynamos and motors. Details in our advertisement columns. 
Lecturer in Electro-Teohnio$, University College, Liverpool, 
£200 per annum, May 31. 
Attendant, North Wales Counties 


Engine and Dynamo 
Lanatic Asylum, 30s, per week. Particulars in our advertisement. 


columns. 

Electrical Engineers, South Shields, £350 per annum, May 22. 
Walthamstow Urban District Council, £300 per annum, May 24. 
Particulars in our advertisement columns. | 


. Edinbur 


Details in our advertisement columns. 
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CONTRACTS FOR ELECTRICAL SUPPLIES. 


CONTRACTS OPEN. 


Colne, —The Corporation invite tenders for a boiler, mechanical 
шоко: economiser, overhead crane, transformer, etc. Tenders by 

ay 20. 

Glasgow.—The Corporation invite tenders for the supply of 
electricity meters. Tenders by June 10, Details in our advertise- 
mend columns. | 

Mendon.—The Urban District Council invite tenders for the 
wiring of the new Council offices. Tenders by June 5. Details in 
our advertisement columns. 

Worksop.—The Urban Districb Council invite tenders for the 
supply of 150 electricity meters. Tenders by May 29. Details 
in our advertisement columns. 

Sunderland. —The Corporation invite tenders for the supply of 
steel plate coal buokers and overhead gantry. Tenders by May 31. 
Details in our advertisement columns. 

West Stanley (Durham).—Tenders for electric lighting are 
invited on inspection for new Catholic church, Wesb Stanley. 
Apply to Rev. J. Thompeon. Tenders by June 1 

Rochdale. —The Corporation invite tenders for the sup 
delivery at Rochdale, Lancs., of copper rail bonds. T 
23rd inst. Details in our advertisement columns. 

Ipswich.—The Corporation invite tenders for the sup 
delivery, and erection of dry-back marine-type boilers. Ten 
by June 8. Details in our advertisement columns. 

Motherwell. Тһе Electric Light Committee invite tenders for 
cast-iron lamp columns, arc lamps, switches, fittings, etc. Tenders 
by May 18. teils in our advertisement columns. 

Manchester.—The Tramways Commibtee invite tenders for the 
supply of special (permanent way) track work, cross-over tracks, 
etc, Tenders by May 25. Details in our advertisement columns. 

Dublin. —The Lighting Committee invite tenders for the supply 
and erection of motors and mobor-generators, accumulators, 
meters, and works wiring. Tenders by June 3. Details in our 
advertisement columns. 

London.—Tenders are invited for a supply of wire copper, lead, 
zinc, etc. Particulars may be obtained from Mr. Julian Byrne, 
secre of the Madras Railway Company 61, New Broad street, 
E.C. Tenders by May 22. 

жап. —The Electric Lighting Committee invite tendere for 12 
diregt-current street arc lamps, ereceed complete with cast-iron - 

sts and spare parts and accessories, Tenders by May 23. 

jtails in our advertisement columns. 

Dablia.—The Lighting Committee invite tenders for the supply 
and erection of main switchboards, sub-stacion switchboards, 
transformers, arc lamps, and arc lamp pillare. Tenders by June 3. 
Details in our advertisement columns. 

Exeter.—The Town Council invite tenders for erection of the 
buildings of their new electricity generating station. Specifica- 
tions, etc., may be obtained from Mr. Donald Cameron, city 
engineer and eurveyor. Tenders by June 14. 

Newoastle-upon-Tyne.—'The Corporation invite tenders for 
supply of 800 tons of tramway rails, fishplates, etc. Particulars 
may be obteined at the office of the City Engineer, Town Hall, 
Newcastle-upon-Tyne, Tenders by 18th inst. 

Salford.—The Corporation invite tenders for the supply and 
delivery of additional steel poles, cast-iron bases, etc. (Contract 
No. 16), in connection with the electric tramways. Tenders by 
June 3. Details in our advertisement columns. 


Long Eaton. —The Urban District Council invite tenders for the 
manufacture and delivery on seat of two steel Lancashire boilers, 
engines, dynamos, switchboard, апа accessories. Tenders by 
May 20. tails in our advertisement columns. | 

Salisbury.—The Urban Sanitary Authority invite tenders for 
erection of a chimney shaft, 120ft. high and 5%, internal diameter. 
Specifications, өбс., may be obtained from Mr. Alfred C. Bothams, 
A. M. I. C. E., Municipal Offices, Salisbury. Tenders by May 25. 

Aldershet.—The Urban District Council invite tenders for 
erection of buildings and shaft in connection with their elecbric 
lighting station. Specifications, etc., may be obtained from Mr. 
Nelson F. Dennis, A. M. I. C. E., surveyor. Tenders by June 4. 
gh.—The Corporation invite tenders for tbe electric 
ue installation, etc., of the first portion of the Colinton 

ns Fever Hospital, the number of lighting pointe being about 
1,550. Tenders by June 12, Details in our advertisement columns, 

Bermondsey.—The Borough Council invite tenders for the 
wiring. fittings, and other material required in connection with 
the installation at the Corporation’s electricity supply station and 
stables, Neckinger, Bermondsey, S.E. Tenders by May 21. 
Details in our advertisement columns. 

Manchester.— The Tramways Committee invite tenders for the 
supply of 5,000 tons of steel girder tramway raile and about 170 
tons of steel fishplates, 110 tons of steel tie-bars for tramway rails 
and 35 tons of bolts and nuts for fishplates, and 5,000 steel tram- 
way poles. Tenders by May 18. Details in our advertisement 
columns, | 

Stoke-upon-Trent.—Tbhe Guardians invite tenders for electric 
motors for driving new laundry 1 also tbe wiring of 

uildio 8 floa. 


ectrical 
anchester. 


ly and 
ers by 


ly, 
ors 


| laundry buildings, nurses’ home, and farm 


tions, ө. may 1 кыча СЕ СИЕ consul 
engineer, Mr. G. R. Peers E. E. Deansgate, 
Tenders by 22nd inst. ' ЕА 


— — — — 


THE ELECTRICAL ENGINEER, MAY 17, 1901. 


Deter. The Council invite tenders for boiler-house equip- 
ment, pipes, otc., engine-room equipment, switchboards, connect- 
ing cables, coal bunkers and conveyors, and feed and condensing 
. water tanks. Tenders by June 14. Details in our advertisement 
columna. 

Madrid. —Tenders are invited by the Spanish Government for a 
concession for working a system of electric tramways at Barcelona, 
the concession already granted having been annulled. Particulars 
may be examined on personal application at the Commercial 
Department of the Foreign Office any day between 11 a.m. and 
б p.m. Tenders by June 3. 

Bradford.—The Corporation invite tenders for the construction 
and erection of а five-ton electric travelling crane for their new 
tram depót, Leeds-road, Thornbury, to operate on а 500. volt 
direct-current circuit. Specifications, ebc., may be obtained on 
application to Mr. C. J. ncer, A. M. I. E. E., tramway manager, 
5, Forster · square, Bradford. Tenders by May 18. 

Madrid.—Tenders are invited by the Spanish Postal and Tele- 
graph Department for the supply of 30,000 zinc cylinders for the 
service of the Government telegraph stations. Such particulars as 
have been received may be examined on personal application at 
the Commercial Department of the Foreign Office any day between 
the hours of 11 a.m, and 5 p.m. Tenders by June 1. 

Rio de Janeire.— Tenders are invited by the Brazilian Govern- 
ment for the supply of electrical machinery for the hoisting and 
transporting of locomotives at the Engenho de Dentro Works. 
Such particulars as have been received may be examined on 
рю application at the Commercial Department of the Foreign 

ce any day between the hours of 11 a.m. and 5 p.m. Tenders 


by July 8. 
Leadon, 8.W.—Tenders are invited for the supply of 13,400 
tons of steel rails and 958 tons of fishplates for the Queensland 
wa Tenders will be received at the Queensland Govern- 
ment ce, 1, Victoria-street, London, S. W., until 2 p.m. on 
June 11, endorsed Tender for Steel Rails and Fishplates,” and 


‚ accompanied by a preliminary deposit of 1 per cent. on the tender. 


tions, drawings, etc., may be obbained ab the office of the 


Specifica 
Agent-General for Queensland. 

Kingstown. — Тһе Urban District Council invite tenders for the 
construction, supply, and erection of boilers, pumps, steam and 
water pipes, tank, economiser, ironwork, ebc., engines, generators, 
balaneer and booster, switchboards and instruments, battery of 
accumulaturs and accessories, supply and laying of insulated 
electric cables, conduits, road frames and covers, streeb work, 
drawing-in boxes, feeder switch pillars, eto., fitting of electric 
light ab the electricity supply station, George's-place, Kingstown, 
supply of electricity meters, demand indicators, and main fuses, 
supply and erection ef arc and incandescent lamps and fittings. 
Tenders by 30bh inst, Details in our advertisement columns. 

Ludlow.—The Corporation invite tenders for the supply and 
erection of one water-tube boiler to be erected and fitted for con- 
nection with a refuse destructor, with electric mobor, injector, etc. ; 
one ditto, dibto, for a coal-fired boiler, and furnace connected 
therewith; two quick -revolution compound two-orank self. 
lubricating engines, coupled direct to compound-wound dynamos, 
equal to an output of 35 kw. each, with mobor-bransformers and 
accessories ; steam, exhaust, and feed pipes ; overhead travelling 
) e qu peng aera кошкон; 
electricity su mains; and public arc lighting and glow pe, 

d "eriting pillars. Tenders by May 20. Details in 
our advertisement columns, 


Tedmerden.—The Fielden Joint Hospital Committee invite 
tenders for the erection and maintenance of telephonic communica- 
tion between the Fielden joint hospital, the workhouse, and the 
Urban District Council offices Hebden Bridge, and the Urban 
Districb Council offices at Mytholmroyd, and the house of 
the receiving officer ab Hebden Bridge. The line to be a single 
line 14's copper wire, all Post Office insulators and creosoted poles, 
and the tender to include the оовь of wayleaves, poles, and all 
necessary apparatus, including switching instruments. Each 
tender to contain a full specification of work to be done and 


materials provided, and to be stated in two amounts: (1) the 


tender for the installation or erection of the communication ; 
(2) the sum for annual maintenance for a term of seven years; 
(3) aleo for annual maintenance for the present telephonic com- 
munication betwoen the hospital, the workhouse, the gasworks, 
the market hall and the town hall, Tenders by 21st inst. 


RESULTS OF TENDERS. 

Watford.—The Electric Lighting Committee have accepbed the 
"tenders of Ferranti and Co. for supply of switch gear, at £733, 
-and 12 junction boxes, at £210. 

Ashten-under-Lyne.—The Corporation have placed an order for 
two 250-h.p. direct-current generating units with Siemens Bros. 
and Co., Limited, at £3,260, with Belliss engines, Fi 
"were received. 
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Middlesbrough, — The Electric Lighting Committee have 
accepted the tender of Messrs. Witting Bros., ab £3,564, for the 
engine-house plant required for the extension of the works. 

Jarrow.— The Town Council have accepted the bender of the 
National Telephone Company to put in four new instrumente and 
batteries for £11. 10s., and to maintain the private telephone 
wire for £7 per annum. | 

Аут. — Тһе Lighting Committee have agreed бо accept the tender 
of Messrs. Callender, amounting to £3,625, for the extensions 
necessary for the introduction of the low-tension continuous - 
current system into the central area. 

Bushey (Herts).—The order for three complete sete of direcb- 
coupled Taunton dynamos and Belliss engines for the Royal 
Masonic Institution for Boys, Bushey, has been placed with the 
Newton Electrical Worka, Limited, Taunton. | 

Whitehaven.—The Town Council have accepted the following 
tenders: Proctor and Cobtrill,- supply of bitumen, subject to a 
guarantee of 84 per cent. of beet Trinidad bitumen being given; 
Callender and Co. ,200-gallon bitumen boiler, and 1,000 yards 7/18 
cable and 1 000 yards 7/20 cable; Electric Construction Company, 
balancer; Ramsay and Co., two screw jacks; Ciarke and Co., 
disconnecting boxes. ] 

Kingston.on Thames.— The Corporation have accepted the 
following tenders: Babcock and Wilcox, construction of under. 

round flues and setting of economisers £1,273, one Wheeler con- 

enser £1 086 one Blake-Knowles cross-compound vertical steam 
pump £185, one Cochrane oil separabor £243, steam, exhaust, feed, 
blow off, and drain pipes £1,198. 48.; Carter and Sons, Stalybridge, 
two Pimbley’s economisere, £635. 65. | 

Eastbourne.—The Corporation have received the following 
tenders for building eix large and nine emall underground trans- 
former chambers, to be constructed of brick or cast iron: Six 
large (casd iron)—J. Every, Lewes, £519. 6a. 6d., erecting ditto 

ee Beck and Co., London, £611. 88. Brick—C. E. 
Kemp and Sons, Hove, £1,380 ; Tapner and Co., Has , £1,266. 
Nine small (cast iron)—J. Every, £133. 10a. Brick—Tapner and 
Co., £121. (Neither tender for nine small accepted.) 

Bradford.—The Electricity Committee have recommended the 
Council to accept the following tenders: British Insulated Wire 
Company, Limited, at £2,562, for the supply and delivery of lead- 
covered and armoured cable for lighting main extensions; Phoenix 
Dynamo Manufacturing Company, Bradford, at £1,403. 18s., to 
supply and erect at the Bolton-road electricity works a combined 
motor balancer and boosters, with tho requisite switch for 
same; Phoenix Company, at £907. 10a., for the supply, delivery, 
and erection ab the Valley-road electricity works of a 100-kw. 
motor-generator, with the requisite switch gear for same; Messrs. 
Lockerbie and Wilkinson, Limited, Birmingham, at £2,163, for 
the supply and fixing of overhead rails and fittings required at the 
St. James's Carcase Market, 


А. S. Morgan and Co., Newport, foundations e. £9,349 
Hemmingways, Limited, Middlesbrough, structural 

steelwork .. 3 $i ai a TT 11,955 
J. Lysaght and Co., Limited, Bristol, steel flue. “ын 712 
New Conveyor Company, Limited, Birmingham, coal and 

ash conveyor........... "t 3 ec eem 1,987 
J. Hitchin and Son, Halifax, overhead traveller ............ 955 
Babcock and Wilcox, Limited. London, steam boilers..... 5,893 
Underfeed Stoker Company, London, mechanical sbokers 1,198 
À. Lowoock, Limited, Shrewsbury. fuel economiser.. ...... 575 
Westwood and Wright, Brierley Hill, water storage tanks 324 
Markham and Co., Chesterfield, i Ca Brae S - 11,590 
Witting Bros., for Kolben and Co., ue, electric 

generabors....... 83 . nS es 5,170 
Worthington Pumping Engine Company, London, con- | 

deneing plant. . eee eem 5 056 
J. P. Hal and Sons, Limited, Peterborough, feed - water 

PUMPS ........................ C 292 


- The tenders were accepted with the amendment that two 
instead of three engines for producing 250 kw. be laid down, and 
the other plant be reduced in proportion. The Welsall Electrical 
Installation Company's tender for the lighb ab the workhouse, at 
£1,600, was also accepted. 


BUSINESS NOTES. 


TRACTION. 


Baroslona.— Traffic was resumed on the Barcelona Ensanche y 
Gracia lines on the 11th inst. 

Newport.—The Town Council have decided to erect a power 
station on Corporation-road for traction purposes only. 

Huddersfield.—It has been decided to take a poll of the rabe- 
payers on the question of the running of trams on Sundays. 

Wimbledon.—The Urban Districb Council have resolved to 
apply in the next session of Parliament for a tramways provisional 

er. ` 

Steurbridge.—Some enquiry has been made as to the delay in 
port the equipment for the electric tramways after setting up 

© po 

Walker.—The District Council have decided to further oppose 
the Tyneside Tramway Company's Bill before the House of 
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Chatham.—We understand that the British Thomeon- Houston 
Company have now made а start with the work of constructing the 


electric tramways for the town. 


Southend. —Io is stated that there ia no hope of the tramways 
being in a sufficiently forward state to enable a service of cars to 


be put upon the roads before Whitsuntide. 


Burtop-on- Trent. —The amounts to be borrowed under the Cor- 
poration Bill include £52,057 for the construction of the proposed 


tramways, апа £41,900 for tramway purposes. 


Cleator Moor, — The Urban District Council have decided that 
. be made to the Local Government Board for approval 
0 


the Council's opposition to the Tramway Bill. 


Brierley Hill.—The following gentlemen constitute the new 


Tramways Committee of the District Couucil : Meeers, Hancox, 
Applebey, White, Guest, F. Cartwright, and Morgan. 


Meywood.—A sub committee has been appointed to deal with 
matters relating to the existing tramways, and also to consider 


and report as to any proposed extensions of the tramways. 


Cleethorpes.—In consequence at the tramway operations—the 


line is being extended to Sea Bank-road in connection with the 


projected electric service—certain street-widening work has to be 


done. 


Durham.—The Rural District Council have рош а com- 


mittee to meet Msjor Tulloch, chief inspector of ihe Local Govern. 


ment Board, on the question of the laying down of tramway lines 


во far as the scheme affects their districb. 
t.—The West Cumberland Electric Tramways Bill 


and the London United Tramways Bill have been read & second 
The Dublin 86, James's Gate 


time in the Houee of Commons. 
Brewery Tramway Dill has been read a third time. 


Richmond.—The Town Council have sealed a petition to 
Parliament againsb the London United Tramways Bill with a view 
do ensurip 


agreement between the Corporation and the company. 


Spennymoor.—The Urban Distric) Council have decided to 


support the United Kizgdom Tramway Syndicate in the pro- 
motion of a provisional order for the construction of tramways 
on the overhead electric trolley system in the district. 


Absrdeen.—The Tramways Committee have decided that the 
whole of the Great W'estern-road shall be recausewayed and made 
ready for electric traction, во that the thoroughfare should be 
worked electrically from Mannofield to the Holburn junction. 


Northfiest.—The Districb Council have approved the amended 
plans from the British Electric Traction Company for the proposed 
Gravesend and Northfleet tramways, subjech to certain further 
amendments. Itisintended, we understand, to starb work very 
ghortly. 

Coseley.—The Districb Council have received a letber from the 
British Electric Traction Company, asking for permission to break 
up the roads under the control of the Council for the purpose of 
erecting tramway poles. The matter is in the hands of the 
surveyor. 

Newoastle. —The Parliamentary and New Tramways Committee 
have recommended the Town Council to continue to oppose the 
Tyneside Tramways Bill before the Committee of the House of 
Commons, and to see $hat everything was done to defeat the 
object of the promoters so far as Walker was concerned. . 


Wigan.—The Bill promoted by the Corporation for the purpose 
of conferring on them further powers in regard to the construc- 
tion of tramways, street improvements, and electric lighting, has 

Lord Morley's committee as an unopposed measure, The 
town clerk proved the preamble, and the Bill was ordered for 
third reading. 


Jarrow.—The Light Railway Commissioners, in a recent com- 
munication to the Jarrow Town Council, intimated that they had 
recommended to the Bcard of Trade the Durham Electric Sapply 
Company's proposed route for light railways so far as ib applies to 
the borough, in preference to the alternative route suggested by 
the Corporation. 


Ayr.—The Corporation have fixed upon the scale of wages to be 
peid their tramway employós. So far the weekly wages bill will 
amount to £42. The Town Council have decided that the trolley 
pose shall be placed between the tramway lines through the town. 

hen the electric tramway is opened there will be a full service of 
cars on Sundays. 

Leith.—The Corporation have received a letter from the secre- 
tary bo the Edinburgh Street Tramways Company, asking if it be 
the desire of the Corporation to enter indo negotiations with the 
company with the view of introducing electric haulage on the 
Leith tramways. The General Committee have resolved to take 
no action in the meantime at least. 


Aston Manor.—Mr. Councillor сү 
chairman of the Tramways and Electric Li 
Urban District Council for the ensuing year. Steps are being 
taken to obtein the approval of the ef Trade to the purchase 
by the Council of that part of the undertaking of the Birmingham 
and Aston tramway as authorised by the order of 1880. 


St. Helens.—It was stated ab the Town Council meeting on 
Wednesday that on the tramway account last year’s estimate of 
£3,894 was overspent by about £1,700, including £800 for interest 


and sinking fund and £100 for ground rent. The estimate for 


has been appointed 
ght Committee of the 


next year was £6,937. The total expenditure on this acccount 
was against the rent and interest payable by the tramways 
company 


the amendment of the Bill in accordance with the 


` from Atherton to the borough of Leigh free of charge. 


Ashton-under-Lyne. — A sub-committee appointed for the 
purpose has visited a great number of towns in kingdom, and 
ib was stated at the monthly meeting of the Town Council 
been much impressed by the general system in vogue ab South. 
port, The Ashton scheme would be practically like dhe Southport 
one in regard to overhead trolleys, and both single Californian 
cars and double-deckers would be used. 


Stockpert.—The Markeb-place tradesmen are agitating for 
better tramway facilities. Aba largely attended mesting recently 
id was resolved : ‘' That the Tramway Commitee of the Stockport 
Corporation be asked to adhere to their original pledge, that she 
trams from Bredbury should go by Newbridge-lane and Мае 
to the Market.place; also that the Hall streeb trams should go 
down Churchgate to the Market-place.” 


Darwen.—Ab the quarterly meeting of the Town Council the 
Chairman of the Electricity and Tramways Committee stated that 
there was a loss in the electricity department during the past year 
of £886, and on the tramways of £604. The capital in the elec- 
tricity department amounted to £38,000, and the receipts only 
totalled £3,000. He thought they ought to have a moderate 
profit at the end of the next financial year. 


London County Council Tramways.—The Select Committee of 
the House of Commons presided over by Mr. Seale-Hayne con- 
tinued this week the consideration of the Bill of the London 
County Council providing fer numerous tramway extensions and 
junction lines, principally on the south side of the Thames, the 
whole to be worked, together with the existing lines, by elee- 
tricity on the conduit system, under the powers of the Act obtained 
last year. / 

New York Tramway Strike.—Advices from New York state 
that serious rioting has broken out in Albany, New York, where 
the employés of the city tramway companies are ou strike for 
higher wages. The rioters got beyond control of the local 
authorities, and the military had to be called out.. In Troy, New 
York, the tramcar strikera are also spreading terror. Ib is said 
they have torn up the tracks and demor business, A large 
number of troops are on the spot. 


Leigh.—The South Lancashire Tramways Company have notified 
the Town Council that they are prepared bo enter into arrange- 
ments to provide а supply of electricity in bulk to the Corpora- 
tion, and that the company's generating station would be ab 
Atherton instead of at Leigh, and that they would lay the cables 
The Town 
Council have decided to reply that they expect the company to 
fulfil their promise to егесі their generating station at Leigh. 


Dundee.—4At this week's meeting of the Tramways Committee 
Mr. Wm. Mackison, the burgh engineer, reported satisfactory 
progress in connection with the tramways works. A recommenda- 
tion that block signals should be p at South Tay-street and 
West Port, аб а cosb of about £85, was approved. A suggestion 
by the manager to the effect that shelters should be placed at 
Ninewells of the same kind provided at Polepark also received 
the approval of the committee, and instructions were given 
accordingly. ' 

Waterloo-with-Seaforth.—A t the last meeting of the Urban 
District Council ib was stated, in connection with the tramways, 
that the surveyor, having obtained the consent of the frontagers 
concerned to the construction of a new loop south of Cambridge. 
road, the Board of Trade had also given their consent, It was 
further stated that $he Liverpool Overhead Railway Company had 
given instruction for overhead guard wires bo be fixed in addition 
to the guard strips, in accordance with the latesb ideas of the 
Board of Trade, 


Liverpool —An inquest arising oub of the running over of a 
young child in Liverpool who strayed on the electric tramlines, 
resulted in a verdict of accidental death.” The tramway manager 
stated that the Corporation had carried one hundred million 

ngers since electric power was used, and, com with 
orse cars, the percentage of fatalities were fewer by elecbrie than 
by horse cars. As tothe best kind of front gu to tramcars, 
the manager favoured a guard which pushed the object clear off 
the track instead of picking ib up. 


Scarborough.—Ab the monthly meeting of the Town Council 
&bbention was drawn to a letter from the British Electric Traction 
Company, Limited, making proposals for the intreduction by the 
company of a system of electric tramways for Soarborough and 
district. The matter had been referred to the Tramways Sub- 
Committee, who were considering it. Iv must be remembered, 
however, that the Corporation had pledged ite word to Parliament 
to introduce a Tramways Bill next session, and this meant that 
they must commence the work of preparation ab once. 


Now General Traction Co.—The report of this Company for 
the year ended March 23 states that the gross profits were 
£41,087, and 237.031 was brought forward. The directors 

to tranefer £7,000 to reserve against goodwill and £10,000 to the 
general reserve. A distribution is proposed of 4 per cent. for the 
year on the ordinary shares, leaving £41,136 to be carried forward. 
To meet the cost of the competition of the Philadelphian system, 
and to cover the amount of the outstanding loans, the directors 
propose to issue £200,000 of 5 per cent. redeemable debentures. 


Darlington.—On the completion of the agreement between the 
Corporation and the Imperial Tramways Company for tbe pur- 
chase of the company’s undertaking for £7,500, the Council will 
have to submit a scheme for electric tramways. It has been 
intimated by the а Railway Commissioners to include 
Houghton-le-Skerne and Cockerton outeide villages. An adverse 
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movement is being promoted by opponents of mnnicipalisation, 
and a Pai psit for а public meeting has been sent to the Mayor. 
A preliminary meeting of the ratepayers’ association has been held 
to consider the matter. 

Returms.—The Board of Trade's custom sessional returns 
shows the total number of Bills deposited for the present term of 
Parliament relating to railways, canals, and tramways, and elec- 
tricity, im and water undertakings to be 190, representing 
£88,738,900, as compared with 213, representing £94,534 200 last 
year. The number of measures concerning electricity is 11, and 
the proposed capital amounts to £12,549 300. Tramway Bills 
number S6. and stand for £4,433,500. In addition to these measures 
there are 166 applications, requiring £4,101,500, for provisional 
orders, of which 108, taking £1,994,600, are for electric lighting. 


Swinden.—The Corporation were engaged on Tuesday in con- 
sidering the reporb of Colonel Yorke, Board of Trade inspector. 
with regard to his inspection of the routes selected for the proposed 
electric trams, and it was decided, subject to the arrangement of 
details, to accept the recommendations of Colonel Yorke. The 
chairman of the Tramways Committee, with the engineer (Mr. 
Lacey) and the solicitor, were directed to interview the Board of 
Trade on the subject, The plans of the building for the electric 

erating station have been approved by the Works and Plans 
mmitbee, and tenders for the erection of these buildings will be 
ab once advertised for, | 

Paisley.—The enquiry under the Private Legislation Procedure 
(Scotland) Act into vho rival Corporation and pese tramway 
schemes for Palsley came to a conclusion before the Parliamentary 
Commission presided over by the Earl of Camperdown last week. 
The Chairman said the Commissioners had decided to recommend 
that the Corporation tramways order be refused and that Mr. 
Murphy's Bill might for the present proceed. Ab some time or 
ао the Commissioners intended to require tha$ in some form 
or another a guarantee be given for the completion of these 
tramways. Mr. Murphy announced, through hie counsel, that he 
was prepared to give his guarantee. 

Preston. —The Town Council have approved the report of the 
General Committee in regard to the proposed tramways recom. 
mending the adoption of the low-tension current system with 
overhead trolley wires, and suggesting as a convenient site for the 

nerating station land near the Corporation destrucbor in Sb. 

aul’s-road. They further recommended that instead of taking 
advantage of powers for a 4ft. gauge already obtained, a gauge of 
4ft. 84in., as employed in most towns, should be adopted, and 
that the Corporation should construct and work the tramways 
themeelves, ‘ believing, although no trustworthy forecast could 
be made, that the service might be made to pay.” 

South Lancashire Tramways Bill.—This Bill came before the 
committee of the House of Lords last week, when the chief opposi- 
tion raised was on bebalf of the Corporation of Salford, who sought 
special clauses for the protection of their gas and water mains from 

e possible danger of electrolysis. For the promoters ib was 
contended that the Board of Trade clause already inserted in the 
Bill gave the Salford Corporation every reasonable protection. Ia 
the end, Lord Ducie (the chairman) announced that the committee 
had determined not to insert the clauses asked by Salford, and 
passed the Bill in its original form, including the right to supply 
electrical power to local authorities within the area served by the 
eompany. 

Speed of Motorcars.—At the annual general meetiug of the 
County Councils' Association, held оп Wednesday at the West- 
minster Guildhall, under the presidency of Sir J. T. Hibbert, the 
question of the relation of roads to motorcars was raised. 10 
was stated that 12 county councils were in favour of the reduction 
of the pace of motors from 12 to 10 miles, and 13 were against any 
reduction. A letter from the secretary of the Automobile Club 
expressed the view that there should be no alteration in the 
regulation as to speed, bub that vehicles should not be driven to 
the common danger, and thab the proposed numbering would 
seriously injure the motor industry of the country. No resolution 
wae put to the meeting. 

Limerick.—The Town Council, having sanctioned the scheme 
of the Limerick Tramways Committee, have resolved that ib may 
be modified as follows: ‘* That instead of a period of 21 years for 
which the use of the streets is to be given, the streets are to be 
given in perpetuity, with the option of the Council to purchase at 
the expiration of 50 years or at any time thereafter, any difference 
in price to be settled by arbitration, and that instead of & revision 
as to wayleave every seven years the tramway company are to pay 
£50 per mile per annum wayleave, and in any event until they 
peid 6 per cent. dividend, апа after that to pay to tbe Council 
£60 per annum for every 1 per cent. dividend paid by said company 
in addition to the above wayleave.” 

Blackpool —The Corporation Bill came before a Select Com. 
mittee of the House of Commons this week, The measure includes 
a proposal for the extension of the tramway from Waterloo-drive 
along Middle-lane to the borough boundary at Squires Gate-lane, 
and this was opposed by the Blackpool, St. Annes, and Lytham 
Tramways Company, on the ground that this tramway, running 

allel to Lytham.road, was intended to compete with the line 

ed by the Corporation to the company, and would intercept 
and divert traffic from the company’s line. Certain owners and 
occupiers of properties also petitioned againet the Bill. Evidence 
testifying to the advantage attending the development of the 
tramways in the town was given, and the committee adjourned. 

Bicycle-Carrying on Light Railways. —The question of bicycle- 
carrying on light railways was raised before Sir Courtenay Boyle 
on Tuesday in connection with the South Yorkshire light railway. 


On behalf of the Cyclists’ Touring Club ib was proposed bhat a 
bicyclist should be able to have his bicycle carried the whole dis- 
tance—six miles—or any part thereof, for 3d. On behalf of the 
promoters it was urged that no great railway company or light 
rallway company had been жиза per to carry bicycles by passenger 
trains, and if they were carried as luggage, then the railway com- 
pany would be liable if they were damaged. Sir C. Boyle said 
that he was favourably dis to the bicyclist, but it would 
require careful consideration before deciding that a bicycle should 
be taken as passenger 's luggage, and he should reserve the point, 


Neweastle’s New Trams —At a megting of the Tramways 
Committee last week, Mr. Hopkinson, the electrical engineer, 
reported upon the general progress of the work of the new tram- 
ways. He stated that the two boilers ab the power station 
were already set, and that two more were ready for com- 

letion. The progress of the work was satisfactory all round. 

enty cars were complebed and would be delivered within 
а week or two. It was thought they would be able to run 
cars in certain sections by the end of October. A proposal to 
introduce steam brams into districts where lines are now com- 
pleted has been rejected, the strong feeling being expressed that 
wbilsb ib might be necessary to make some arrangements to run 
cars.on the completed lines, steam power was nob considered 
suitable. 

Leicoster.—Mr. E. Manville, the expert called in to report on 
the question of electric traction for the Corporation tramways, 
has submitted his report, in which he recommends the adoption of 
the overbead trolley system and tbe erection of & separate power 
station for tbe purposes of the tramways on the Lero site. He 
estimates the cost of constructing the system on the overhead 
trolley system at £299,306, as against £644,025 on the conduit 
system. The difference in cost between tho two systems is there- 
fore £345 619, exclusive of feeders. Mr. Manville's estimate of 
the cost of the separate power station on the Lere site ia £75, 854. 
The Tramways Committee, wo understand, after consideration of 
this report, have unanimously agreed to recommend the sub-com- 
mittee’s scheme to the Council for adoption, and also that Mr. 
Manville be appointed consulting electrical engineer. 


Plymouth — At the meeting of the Borough Council on Monday 
id was stated that the deficid on last year's working of the bram- 
ways, although reported to be £61, had been brought down to 
£7 by the payment of £54 regarded as doubtful. Practically, 
therefore, there was no deficit on the year's working, and thab in 
spite of the fact that they were paying £600 a year more for the 
electric current than they ought to pay, the average price in other 
parts of the country being 2d. per unis, while they were paying 
34d. This year ib was estimated the receipts from the tramways 
would amount to £26,000 and the expenditure £19,000, leaving а 
profit of £6 000. so that in 1903 they would be able not only to 
wipe off the deficit, but contribute a very aubstantial sum in reliof 
of the rates. Ib was expected to get £2,000 extra from the Prince 
Rock section, £2,000 from the Sunday trams, and £2 000 from the 
jd. and 14d. fares, so that а great deal of the profit was due to 
new management and not to working on old lines. 


Bolten.—The accounts of the tramways department of the 
Corporation have јавь been issued for the past year. The total 
income for the year ended March 31 in traffic receipts is £69,147, 
and the following are the items of expenditure: maintenance of 
line, etc., £3,094; rents, rates, etc., £2 143; interest account, 
£6,623 ; traffic expenses account, £735; management account, 


| £1,616; maintenance of equipment, £680; and of cars, £3,011; 


miscellaneous expenses account, £634; charge for electric power, 
£10,107; compensation, etc., account, £508 ; т of drivers, 
conductors, etc., £13.412 ; wages of car cleaners, labourers, eto., 
44.405; track (construction), £8227; land, buildings, etc., 
£2,684 ; electrical equipment, £2 454; care, etc., £2,763. The 
total liabilities are stated аб £281 353, against which the bram- 
lines are estimated to be worth £94,621; land, buildings, and 
goodwill, £86,786 ; overhead equipment, £46,644; cars, £94,879. 
There is a cash balance of £25 798. The committee have decided 
to devote £5,742 to the relief of rates. 


Carlisle. —Colonel Yorke, of the Board of Trade, has made an 
inspection of the tramway lines on Eden Bridge with reference to 
the question which bas been raised as to the restriction av present 
in force preventing tramcars from passing each other or stoppin 
to pick up passengers on Eden Bridge. Colonel Yorke indicated 
that the question of the regulation of the traffic on Eden Bridge was 
one rather for a by-law of the County Council than for an absolute 
regulation by the Board of Trade; and it was, therefore, taken 
for granted that if the County Council, with the concurrencé of 
the tramways company and the parties concerned, framed а, by-law 
which would во regulate the traffic of the bridge as would suit the 
convenience of the majority of the travelling public, ib would be 
approved by the Board of Trade. It would be an improvement if 
the tramlines were made double from the bridge to the top of 
Stanwix Bank, or, at all events, some distance up the bank, and 
the care could have waited there to pass each other instead of, as 
ab present, at the cattle market or ab Eden Mount. The inapeetor, 
ек of the headlights carried by care, said they ought all to 

white. 

Wolverhampton.—The Town Council have confirmed their 
resolution in committee to the effect that the proposed Corpo, 
ration tramways be equipped with the Lorain underground 
system of electric traction, details of which were given in our 
last issue. On Tuesday afternoon a deputation of manufacturers, 
tradesmen, and others waited upon the Tramways Committee for 
the purpose of laying before them their views with respect to the 
break in the tramway communications between Wolverhampton 


122 


THE ELEOTRICAL ENGINEER, MAY 17, 190 


and Bilston, Willenhall, Sedgley, and other adjoining neighbour- 
hoods. The Chairman, in reply, said the ts pub forward 
would receive the very consideration of his committee. As 
to the suggestion with regard to making a temporary vehicular 
servicb between Wolverhampton and the outl istricte by 
means of 'buses, brakes, and so on, corporations had no power to 
subsidise any system of that kind. . He feared also that it would 
be some time before the British Electric Traction Company would 
be of much use in regard to the conveyance of passengers between 
the boundaries of Wolverhampton and the adjoining townships of 
Bilston and Willenhall. 


West London Tramways.—The 2d. fare charged by the 
London United Tramways Company for the journey from Shep- 
herd’s Bush to Kew har given rise to considerable local discussion. 
At a meeting of the Works Committee of the Chiswick District 
Council the opinion was reported that whatever the legal view of 
the case might be, there was no doubt that Mr, Clifton Robinson 
had а moral obligation to reduce the fares. It was decided that a 
full statement of the case be sent to thé Kingston Corporation and 
the District Councils of greg and Isleworth, or апу other local 
body which was included in the tramway company’s Bill before 
Parliament at the present moment, with an intimation that, if 
desired, the clerk would attend and give evidence before the com- 
mitbeee as to the way the tramway company kept faith.” In 
consequence of the annoyance caused to the inhabitants of the 
main roads through whieh the new lines run by the continual 
ringing of bells, and on account of the accidents which have 
recently occurred, the Hammersmith Borough Council have made 
re tations to thé company with reference to the speed ab 
н ich the trams travel, and also as to the unnecessary ringing of 

o bells. 


` Cardiff. —At the Tramways Committee meeting the Town Clerk 
explained that the negotiations with the tramways company as to 
the terms of relaying the lines, which would affect the final 
paronae, had been delayed. Under Section 48 of the Local 

vernment Act, the Corporation had power to refer to arbitra- 
tion for settlement, and in case of difficulty it would be policy to 
refer. Ib was decided, however, to again communicate with the 
пораву and reopen negotiations, mentioning prices, Аб the 
Town Council meeting on Monday, on the motion that the town 
clerk be instructed to apply for the neceesary provisional order 
authorising the extension of the tramlinés on Cathedral-road 
north warda to a point on thab road representing the junction (ab 
the northern end) of Mortimer-road with Cathedral road, an 
amendment was proposed, and ultimately adopted, thab the com- 
mittee be instructed to take into consideration the extension of 
the system in the whole district, and report thereon, with a view 
of obtaining a provisional order to include the whole. With 
reference to the reconatructing of a section of the Cathays tram- 
line the company have чоо that the work shall be carried out 
in accordance with the Corporation's specification. Ib is hoped 
that a portion of the electric system—tliat to the docks—will be 
in vogue on Jan. 1 next year. | 


‘Londen Underground Railways.—Oo Tuesday Lord Robert 
Cecil, K.C., laid before the Joint Parliamentary Committee on 
Underground Railway Communication in London the proposals of 
the Central London Railway for making а single-line loop ab each 
end bo afford a more frequent train service, Sir Henry Oakley, 
ohairmen of the line, explained that the Central London Railwa 
Bill of 1892 gave powers for the extension of the line to Liverpool- 
atreeb, which had not been carried out, The Central London was 
now in the position of having its trains, morning and evening, 
greatly overcrowded. They had, therefore, come to the con- 
clusion that it would be wiser, in the general interest, to have a 
loop, and so secure connection with  Liverpool.street by э 
circle, and enable the trains to ran continuously and the 
present delay be obviated. The man believed tbat by the 
proposed improvement they would be able to work a service every 
two minutes in the busy times of the day, thereby adding some 
60 or 70 trains aday. Abt present about 700 trains a day were run. 
The closest approach to any other service by the extension would 
be near by Liverpool street, where it would be 45fb. to 4660. below 
the Metropolitan. It was proposed to make a subway to Broad- 
street and the Great Eastern Stations, and also give access to the 
street. Mr. Littler, K.C., thea explained the scheme of the 
Charing Croes, Euston, and Hampstead Railway. The new 
propone was to extend the line from Kentish Town, by an 

terchange station, to Highgate, and to continue the Hampetead 
branch to Golder’s Hill. It was proposed to have l3ft. tubes to 
prevent vibration. Sir Douglas Fox, C.E., explained that with 
a 13%. tube ordinary locomotives would be replaced by motors 
attached to the axles of the cars, but nob necessarily to every 
car. Unless parliamentary sanction was given for the change 
from the llft. бш. tube to the 13ft. tube, the promoters would 
be at a loss of £50,000 to £60,000, the orders having been given 
for the machinery for the arger tube. The case of the City and 
North-Eastern Suburban Railway was next considered, and the 
committee adjourned. 

Sheffeld.— Wich reference to the threatened strike of the Cor- 
poration tramways employés in consequence of the summary dis- 
missal of Mr. G. E. Francis, the дерди foreman at the Tinsley and 
Queen’s-road car-sheds, on the ground of discourtesy, the follow- 
ing is the statement of Alderman Clegg, the man of the 
Tramways Committee, to the Town Council on the subject: '' For 
some considerable time past Mr. Fell (the tramways manager) has 
complained to me about the conducb of Francis towards himself, 
and also as to his dissatisfaction at the way Francis's department 
ab the Tinsley car-shed had been managed. Certain orders were 
given to endeavour to remedy this state of affairs, As, however, 


matters did nob improve he again spoke to me, and as I saw ib was 
necessary to take some decisive step to. enforce disci „ ib was 
with my entire sanction and approval thab a month's wages in 
lieu of notice should be paid to Francis and bis services dispensed 
with. The grounds for this action were as follows: (1) insubordi- 
nation ; (2) inciting the men to needless agitation ; (3) under- 
mining the authority of the manager ; (4) personal discourtesy ; 
(5) untrutbfulness ; and (6) mismanagement. It is well known 
to the Council that I have always been most favourably 
disposed towards the employés, always giving a sympathetic 
hearing to any of the supposed grievances and complaints, and 
have at all times done whatever I could to promote their advance- 
ment and welfare. І am greatly disappointed at the attitude 
which the employés have taken up in interfering with a question 
which did not affecb themselves in any way whatever, and can 
only conclude that similar influences were brought to bear on 
them as on а former occasion when they indulged in a similar 
threat. I desire, however, that ib should be distinctly understood, 
во long as І am chairman of the Tramways Committee, that we 
shall be wasters, and we shall allow of no interference or dictation 
with the workiog and regulating of the undertaking, or as to our 
dealing with any of the officials or men, and that I shall advise 
the committee to act on the following lines : (1) that the commibtee 
or manager have the right to terminate the services of any official or 
employé without giving their reasons thereforif they think it is бо the 

interest of the undertaking to do во; (2) thab any interference with 

the exercise of this right by the employés will be looked upon as 
unjustifiable and subversive of discipline; (3) thab the doctrine that 
employés are entitled to know the reasons of the termination of a 
man’s service or dismissal either by the committee or manager is 
untenable, and cannot and will not be recognised or tolerated ; 
(4) that so long as the committee have confidence in their manager 
they will support him in his actions and his ment. Ab the 

same time I can вау, speaking nob only for myself, but, I believe, 

for every member of the committee, that I am prepared to receive 
and consider impartially any complainte or grievances the men 
may think they are suffering under if they are brought forward in 

а legitimate and proper manner. I desire to express my warm 
thanks to Mr. Councillor Copley (secretary of the Enginemeu and 
Cranemen's Society), and Mr. Temperton (secretary of the 
Hackney Carriage Association), and also to Messrs. Councillors 
Hobson and Shaw, for the efforte they put forth, and for the sound 

and sensible advice they gave to the men.” The expressions of 
opinion embodied in this statement, with which we entirely agree, 

were unanimously adopted. 

w In the report submitbed by Mesers. Preece and 
Cardew at lasb week's meeting of the Town Council, they gave 
their reasons for selecting the overhead preg system as that most 
suitable for the proposed tramways in the borough. They first 
pointed out that the available systems of electrical working of 
tramcars are: (1) the overhead trolley system, (2) the conduit 
system, (3) the surface-conbact system, (4) the accumulator system. 
The first sysbem had incontestably the following advantages over 
systems 2 and 3—viz., much lower firsb coat, ester simpliciby, 
less liability to derangement, greater facllity for repair, far lees 
disturbance of streets during construction. The only objections 
that could be lodged against ib in comparison with the competing 
systems were the ssthetic objection that the overhead wires were а 
diefigurement to the bown, and the possibility of danger. The first 
objection was nob a serious one, except in the case of fashionable 
resorts, where the attractions and amenities of the place were the 
first consideration. The overhead construction, if properly erecved 
and mainbained, was nob offensive, and was certainly less open 
to objection than the overhead wires of the Telephone Company, 
which cross ad all angles, and with no order or regularity. The 
second objection was far more reasonable, and had been lately 
emphasieed by the unfortunate accident аб Liverpool. The pre- 
vention of all risk of accident to the public using the streets had 
engaged their serious attention. This subject, moreover, was one 
which Major Cardew, as electrical adviser to the Board of Trade, 
had eepecially to study. "The only accidents that had occurred 
had been due to the use of imperfect guarding arrangements 
against the fall of crossing wires, either with or without such а 
fall occurring. In the case of Warrington, no such heavy spans 
of crossing wires as in the case of Liverpool existed, and the guard 
wire which had been specified were amply strong and thoroughly 
earthed. They suggested thab these crossing wires should be care- 
fully watched. If possible, they should be pub anderground by 
arrangement between the Corporation and the Telephone Com- 
pany, ав had been already provided for in the centre of 
the town, or should this nob be practicable, the Telephone 
Company should be requested to cable their wires in all 
cases where more than a few wires cross at one spob. In 
referring to the other available systems, the engineers pointed 
oub that with regard to the accumulator system, wherever іо has 
been tried it has been found to be excessively сову in working 
and maintenance, and to have many other objections, such as the 
discharge of disagreeable acid fumes in the cars, the rapid corrosion 
of all ironwork, the great increase of dead-weight to be carried, 
loes of time in changing, etc. Proceeding to refer to the conduit 
system, it is pointed out that the advocates of the opon-conduit 
system themselves state thab where a single-track line cost 
£5,300 per mile for an overhead trolley road, the conduit 
construction would cost £11,000. In the above price no allow- 
ance was made for obstructions, such as sewers, gas and water 

ipes, which had to be diverted, and this might vary from several 
hundreds to several thousands per mile. During construction 
the road in question had to be entirely blocked for several weeks, 
an incon oe to trade which nothing but the greatest after 
advantages could warrant, It was further pointed out that the 
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rails forming the side of the slot usually ро а width of бїп, 
of iron, and was objectionable to horses and ponies, whose shoes 
varied from 330. to біп, in width. From the engineers’ point of 
view the open conduit was more difficult to work satisfactorily 
than the trolley wire, because the mains, being hidden, were so 
difficulb to inspect. The draining of the conduit was a very 
caper tenis matter, and even in the most carefully designed con- 
duits cleaning st prescribed intervals was necessary. The cosb of 
this cleaning varied a good deal in different localities, but it was 
between £50 and £100 per mile of track. In conclusion, Messrs. 
Preece and Cardew referred to the surface-contact system. stating 
that the greatest defect of surface-contact systems hitherto has 
been the risk of one of the studs remaining charged after the car 
has passed over it, involving great danger of a serious accident 
from a horse stepping on it. 

The Manchester-Liverpool Monorail—The enquiry into Mr. 
Behr's scheme for the construction of an electric express railway 
between Manchester and Liverpool was again before the House of 
Lords Committee presided over by Viscount Falkland this week. 
On behalf of the promoters, Mr. Balfour Browne made a state- 
ment in regard to the possibility of the proposed monorail line 
being turned into an ordinary railway. On thab point he was 
authorised $o sayabeolutely that the promoters did not intend to use 
bheir powers for any purpose but the monorail, and that the word 
% may in the Bill should with that view be turned into shall.“ 
It had further been suggested that if they constructed the 
carriages in the way proposed, the centre of gravity would, con- 
trary to what their witnesses said, be above tbe monorail, and 
that in that way there would be danger. As to that he was 
perfectly willing to agree that no carriage should be run upon the 
railway unless the centre of gravity was below the monorail, and 
this should be proved to the satisfaction of the Board of Trade 
before any carriage was run on the railway. Among the witnesses 
called in support of the opposition of the Salford Corporation were 
Mr. Joreph Corbett, borough engineer; Mr. W. Melville, engineer- 
in-chief to the Glasgow and South - Western Railway Company; 
and Sir Douglas Fox. The last-named gentlemen stated that 
the number of persons displaced and tbe interference with 
property were just as great under the present scheme of 
cu$-end-cover as was the case last year with the viaduct proposal. 
Replying to questions as to the mechanical details and arrange- 
ments of the scheme, Sir Douglas said he did nod think it would 
be safe to run round curves of 30 or 37 chains radius at the high 
speed suggested unless the structure were tilted. Where they had, 
as there was here, а car with a great number of wheels of varying 
diameters, and running, therefore. at very different speeds, the 
effect would be to produce great vibration both on the passengers 
and on the permanent way. Id was a misnomer to call Mr. Behr's 
proposal a monorail, for there wero really five rails. The monorail 
system, so far as ib had been applied, was mechanically com- 
plicated, involving a large number of wheels of different diameters, 
and he could nob see where the advantage came in, He believed 
that electrical traction, wben properly applied, had a great 
future, but he did not consider thab Mr. Behrs was a 
practical method of applying such traction at high speeds. 
The proposed method of transmitting the power by chains 
was not, in his opinion, practical. 
to be obtained by means of electricity, io musb be by 
taking advantage of rotary motion ав against reciprocating 
action. The permanent way, he believed, would be extremely 
difficult to maintain in proper working order. The car was the 
weakest in design he had ever seen. Ib was cub in two by the 
running wheel and rail, and ib was caught only at the top. Id was 
easy bo conceivo that with a severe or sudden pressure it might 
come in halves. Takiog all the.circumstances into consideration, 
he was of opinion that a speed of at least 120 miles ap hour would 
have to be atteined in order to cover the distance between Liver- 
pool and Manchester in 20 minutes. With regard to brake power, 
they knew what was possible at реч up to and between 60 апа 
$0 miles an hour, but he believed there was nothing known with 
certainty as to the action of brake power st higher speede than 
those. As far as he knew, everything was experimental. Speaking 
with an experience of 40 years of railway matters. he was of opinion 
that the pro line could not be constructed for the estimate of 
£50,000 a mile. He did nob say that Mr. Behr’s system might nob 
work very well at slow speeds for certain purposes, such as running 
up a mountain side, but he looked upon it as purely experimental 
as applied to traffic of this kind, and he could поб see how ib could 
possibly, be made to succeed. He was afraid that if this Bill were 
sanctioned, the proposed railway would be a failure, and ib would 
seb back what they all so much desired бо see—the introduction of 
electrical traction at high speed. Mr. Francis For, C.E., Mr. C. A. 
Rowlandson (chief engineer of the Great Central Railway), Mr. A. 
Ross (chief engineer of tbe Great Northern Railway), and Mr. S. H. 
Short (technical director of the Eoglish Electric Manufacturing 
Company. Preston, and formerly professor of electrical engineering 
a^ the University of Denver, Colorado) gave corroborative 
evidence. Mr. Stephen Sellon, chief engineer of the British 
Electric Traction Company, Preeton, gave it as bis opinion that if 
the Bill were sanctioned ib would be detrimental to the best 
interests of electric traction. The scheme now before the com- 
mittee he considered both crude and impracticable, fanciful and 
doubtful, and as absolutely valueless for the purpose for which it 
was intended. With the high speed of 120 miles suggested and 
the small curves proposed, the action due to centrifugal forca 
would be sufficient, he said, to turn over the whole structure on 
which the running rail was held. Prof. C. A. Carus. Wilson also 
gave evidence against the scheme, He did nob see how the car 
could fail to come off the rail if ib ran аб а speed of 110 miles an. 
hour round curves of from 30 to 47 chains radius, as proposed in 
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the Bill. Sir W. Pollitt, genera] manager of the Great Central 
Railway Company, saw no justification on any ground of public 
convenience for the proposed line, and. in view of the efforts which: 
the existing companies had successfully made to give a good 
service, he thought it would be a great hardship if they were to be 
deprived ot the very moderate return they now received by the 
possible success of this experiment. He also believed the line 
would be a huge fioancial failure ; bub, nevertheless, it would do a 
greab injury to the Cheshire Lines. The committee adjourned. 


LIGHTING AND GENERAL, 


Leyton.—Sanction has been obtained to the borrowing of 
£5,000 for electric lighting. 

Wheatley.—The Urban Districb Council intend to support the 
Yorkehire Electric Power Bill. 

Darwen.—The Corporation are to spend £15,000 in additional 
works and mains for electric lighting. | | 

Mavohester.—Mr. W. E. Warrilow has been appointed as 
junior mains assistant to the Corporation. ; 

Bristol.—The Electrical Committee have found it desirable to 
spend £850 on an addition to the site of the Avonbank estate. 

Ashford.—The Council are consulting Mr. Thos. Hesketh in 
connection with the carrying out of their electric lighting pro- 
visional order. 

Cable Rates — Тһе rate for telegrams to Madeira and St. Vincent 
(Cape Verd Islands) has been reduced respectively to 18. and 
23, 2d. per word. 

Bath.—The surveyor bas been instructed to report upon the 
question of replacing аб a certain hour the large arc lighte by two 
incandescent lamps. 

Doncaster.—The Corporation have withdrawn their opposition 
to the South Yorkshire Electric Power Bill and tbe Yorkshire 
Electric Power Bill. 

Thornbill.—Mr. Brown has been empowered to give evidence in 
support of the Yorkehire Electric Power Bill without prejudice to 
the opposing measure. | 

Hoy wood. — We understand that the erection of machinery at 
the generating station will be commenced almost immediately. 
The crane has already been fixed. | 

Kinver.—The British Electric Traction Company have been 
asked if they intend vo light np their terminus, and also on what 
terms they would supply the current to Kinver. 

Wilesden.—Ab the last meeting of the Willesden Guardians 
Me. Morgan Williams, M.I C. E., was appointed to the post of 
consulting engineer to the new Willesden Infirmary, 

Middlesbrough. — The Electric Lighting Committee have 
decided to borrow £34,100 for electrical work, and to accept a 
number of tenders, details of which appear in another column. 

Eastbourne.—Combined arc and ventilating columns of an 
ornamental pattern like that adopted by the Brighton Corporation 
are to be purchased for the front, at a cost of £28. 10s. each. 


Pembortou. —Mr. Moorfield has been appointed chairman of the 
Electric Lighting Committee, who have jast completed a loan of 
£10 000 at 3§ per cent. Steps are being taken to obtain another 
£10 000. 

Ealing.— Au extension of maios is to be made to Stephen’s- 
road ab a coat of £262. 10s., the owner uf the houses there having 
expressed his willingness not to fib them for gas except for 
heating purposes. | | 

Farnham. —The Urban District Council have decided to consult 
Sir William Preece with regard to the offer received by them from 
Ed mundsons Electricity Corporation to carry out the electric’ 
lighting of the town. и 

Commercial Telegraph Construetion Syndicate, Limitod. — 
Аб an extraordinary general meeting of the above syndicate Mr. 
Cecil Quenpell, 77, Angel-court, Throgmorton-street, E. C., was 
appointed liquidator. | 

Brandon. —The special committee of the Urban District Council 
appointed to consider the electric lighting question so far as ib 
concerned Esh and Waterhouses have recommended 55 lamps of 
32 c.p. each ab a cost of £2. 53. each. | 

Dublin. —4A farther expense of £333 on extensions in connection 
with the added lighting area, which was finally agreed to, caused 
as much or more debate at the City Council on Monday as the. 
previous resolution affecting £234,500. 

Keswick.—It appears that the electric light company are 
stopped in their work of placing arc lights in the town owing to 
the lamps not having been delivered. The company are ready to 
place them as soon as they are received. 

Chefoo- Taku Cable.— The Eastern Extension and Great 
Northern Telegraph Companies’ repairing steamer left Woosung a 
few days ago for Chefoo to lay the first portion of the proposed 
duplicate cable bebween Chefoo and Taku. 

Trowbridge.—At the last meeting of the Urban District 
Council the Clerk reported the receipt of a letter from the parlia- 
mentary agents, Messrs. Baker, Lees, and Co., enclosing a print 
of the Bills confirming the provisional order. | 

Malling.—The National Telephone Company are quoting £105 
for connecting the hospital to the clerk's office, also to the doctor's 
house, and on $o the workhouse, with free maintenance for the first 
six months and an annual charge of £4 afterwards. | 
Barnet, —The Urban Dietrict Council have asked the electrical 


-company to light the new area (as ab present lighted by gas 
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lamps), including May’s-lane-road, up to and including Duck's 
Island, and also to state terms for farther extensions. 

Christ Church, @xford.—The governing body of Chrisb Church 
have decided to carry out the electrio lighting scheme of their 
consulting engineer, Mr. Morgan Williams. The сопбгась has 
been placed with Messrs. Hill, Upton, and Co., of Oxford. 

Dundee. — A subcommittee has been instructed to make 
enquiries with regard to the proposed municipal telephone system. 
If necessary, the Glasgow engineers will be invited to Dundee to 
inspect and give estimates of the cosb of municipalisation. 

Fa)ham.—The Council propose to enter into an agreement with 
the Postmaster General, in respect of the laying of telephone mains 
and distributing pipes in future, providing for a deposit of com- 
plete plans with the Council before any works are carried oub. 

Engineers“ Wages.—The Amalgamated Society of Engineers 
recently approached the employers in the East London district 
with a request for 2s a week increase in wages, and obtained an 
immediate advance of ls. a week, the other 1s. to be discussed six 
months henoe. | 

Жото —À motion in regard to revision of charges for currenb 
which was on the agenda for last week's meeting of the Town 
Council was withdrawn, as negotiations are on foot with regard to 
the electric light company, and the Council will deal with the 
whole question. | 

Burton-on-Trent.—The Gas and Electric Light Committee 
reported at tbe last meeting of the Town Council that an exten- 
sion of the electric mains along Horninglow.street had been 
decided upon, to supply seven houses and a motor, а return of 
20 per cent. on the ontlay being guaranteed. | 


Horsham.—The Local Government Board bave informed the 
Urban Districts Council with regard to the proposed exchange of 
gites for the electric lighting station that they will issue fresh 
sanction to the borrowing of £13 706 for the purposes of electric 
lighting, and £300 for the purchase of land for de; ôb purposes. 


London Gazetto. —The first meeting in the estate of G. F. Cook 
(trading as С. F. Cook and Co.), lately residing ab Lightcliffe, 
Yorkshire, will be held on May 21, at 11 a.m., at the official 
receiver's chambers, 31, Manor-row, Bradford. and the public 
examination on May 22, at 10 a.m., ab County Court Manor row, 
Bradford. 

Metropolitau Electric Supply Co.—When the Bill to confer 
further powers on the Metropolitan Electric Supply Company, 
Limited, with respect to the supply of electrical energy and for 
other purposes,” came before a Select Committee of the Houee of 
Commons this week, Mr. John Conacher, genéral manager of the 
promoting company, said that they were now increasing the 
capacity of that station ab а cosb of £85,000. Tho preamble was 
proved on Wednesday. ' 

At. Panoras.—The accounts of the Electricity Coramittee of 
the Borough Council for the pasb year show a gross revenue of 
£49,320, making an increase of £4,449 compared with 1899. 
£3 207 of which is due to public lighting and £1,242 to private 
lighting. The total unite sold during the first half of the year 
were 1,056.613, at an average price of 4'48d. per unit; and ia the 
second half, 1,239,773 units. at 3:634. The net profits amounted 
to £2,921. increased to £4,056 by the balance brought forward. A 
sum of £2 916 has been placed to the reserve, and the remainder 
is carried forward. 

Steck Exchange.—The Stock Exchange Committee have 
ordered the Notting Hill Electric Lighting Company’s further 
issue of 2,200 ordinary shares of £10 each. fally paid, Nos. 10,001 
to 12 200, to be quoted in bhe official list. Applications have been 
made to the committee to allow the following securities to be 
quoted in the cfficial list: Aron Electricity Meter, Limited, 
125 000 ordinary sharea of £1 each. fully paid, Nos. 1 to 125 000 
(special application, renewed); the British Columbia Electric 
Railway Company’s farther issue of 6.400 non-cumulative 5 per 
cent. preference shares of £10 each, fally paid ; and the Eastern 
Telegraph Company's further issue of £103,919 33 per cent. 
preference stock. 

City of London.—In hie annual report to the Corporation the 
electrical engineer of the City (Mr. A. A. Voysey) states that the 
number of consumere eupplied in the City by the City of London 
Electric Lighting Company last year was 9 855 compared with 
8.738 in 1899. In addition to that, up to the beginning of tbe yéar 
about 27 miles of mains bad been laid by the Charing Crosse and 
Strand Electricity Supply Corporation in streets in the City, and 
the equivaleat of 3.427 8-c.p. lamps was connected with those 
mains. The Charing Cross and City Electric Company, which was 
formed for the purpose of constructing the works necessary under 
the City of London Electric Lighting Order, 1899, have, he under- 
stands, obtained from the Charing Cross and Strand Electricity 
Sapply Corporation the sum of £73,670. 16s. 10d. 

Lenden County Counoll.—Ab the meeting of the Council on 
Tuesday next the Bridges Committee will recommend that £6 000 
be set aside for supplying and fixing single lifts in the shafts of 
the Greenwich footway tunnel; that tendere be invited for the 
erection of the lifta; and that advertisements be iseued in the 
usual journals. Sanction has been given to the Sb. Pancras 
Borough Council, ander the St. Pancras (Middlesex) Order. 1883, 
ta lay mains along a rtion of Charlton-street, Euston- 
road. Permission has also. been granted to the General 
Post Office to lay a 3in. cast-iron telephone wire pipe across a 
portion of аре Common,.subjecb to the Post Office authorities 
obtaining any other neces consents, and to the work being 
carried out and the ground of the common restored to the satis. 
faction of the chiet officer of the Parks Department, e y 
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Felington.—Ab to-night's meeting of the Borough Council the 
Lighting Committee will recommend that the laying of mains in 
Hornsey-road be proceeded with, аб a cost of £10,530, They will 
also submit the following report: '' We have had under considera- 
tion the difficulties which confront us in connecting consumers in 
atreets where supply mains are laid owing to the restriction con- 
tained in Standing Order No. 12 that ‘no contract shall be entered 
into or liability incurred for. works proposed to be paid for oub of 
capital until the consent of the sanctioning | 8 to the 
borrowing has been obtained.“ We recommend that Standing 
Order No. 12 be altered by the addition of the following words: 
' except in the case of low - tension distributors and services required 
to connect consumers of electricity with the Council's mains which 
may be laid, after being sanctioned by the Council, ав and when, 
authorised by the Lighting Committee. 

Bolton. —A satisfactory margin of profit ie shown by the accaunts 
of the electricity department of the Corporation, which have just 
been issued, for the year ending March 31 last. The revenue 
account gives an expenditure of £13,549 (against £6.196 last year), 
of which £3,036 is represented by wages and £7,751 by fuel; 
whilst the income ping to £24 103 (against £12,098 last year), 
leaving a balance of £10,554. The sale of electricity by meter has 
produced £12,444, and by tramways £10,107. The capital expen- 
diture has incressed from £34 909 in 1896 (the first year of the 
undertaking) to £145,125 in 1901, whilst the total Board of Trade, 
units generated at the periods named were 149,507 and 2,937,171 
respectively. The number of consumere has increased from 
65 to 888, апа the number of 8 c. p. lamps supplied from 5,100 
to 74,395, whilst the price per unit charged has decreased from 
5 4d. to 2 22d. The gross profits amounbd to £10,554, interest on 
loans figures ab £3,815, the sum of £5,881 has been placed to 
depreciation account, and £857 has been allocated in relief of ratee. 


Yorkshire Electrio Power Bilis.—The following have pro- 
sented petitions in favour of the Yorkshire Electric Power Bill: 
the Urbsn District Councils of Ardsley, Bolton-on-Dearne, Burley- 
in-Wharfedale Calverley, Castleford, Cleckheaton, Darfield, Elland, 
Guiseley, Holmfirth. Hooley, Horsforth, Ilkley, Kirkburton, Kirk- 
heaton. Lepton, Linthwaite, Liversedge, Methley, Netherthong. New 
Mill, Rawdon, Rothwell, Soothill, Thurstonland, Whitley, Whib- 
wood, and Yeadon; the Rural District Councils of Hunslet, Keighley, 
Kiveton Park, Leeds (Roundhayand Seacrofo), Skipton. and fe- 
dale; the Leeds and District Eogineeriog Employers’ Association, 
the West Yorkshire Coalowners’ Association, and the dard ii 
and inbabitante of Sheffield, Rotherham, and Masborough. 0 
following have withdrawn their petibions against the Bill: the 
Corporations of Rotherham, Ossett. Pontefract, and Pudsey ; and. 
the Urban District Councils of Rawmarsh and Skipton. The 
following have withdrawn their petitions against the South York- 
shire Electric Power Bill: the Corporations of Rotherham. Ossett, 
and Pontefract); and the Urban District Councils of Birstall, 
Rawmarsh, aod Skipton. 

Woolwich.—At its meeting on Tuesday evening the Woolwich 
Borough Council decided to offer the Woolwich District Electric 
Lighting Company, Limited, £80,000 for the purchase of their 
undertaking which supplies that part of the parish of Woolwich 
south of the Thames, the Council to take the profits from Dec. 31- 
last and control the capital of the company, paying 4 per cent. 
interest on £80,000 from tbat date until the completion of the 
purchase, which is to take place at the earliest possible date. The 
offer is subject to the usual conditions as to the Council's obtain- 
ing the neceseary powers and loan. The company's directors will. 
recommend the shareholders to accept the offer of £80,000, with 
£5 000 or thereabouts which is about to be expended on the erec-. 
tion of new plent already ordered. On June 6 the Council will: 
hold a epecial meeting to consider the advieability of giving notice 
to the Blackheath and Greenwich District Electric Lighting Com- 
pany to sell that portion of their undertaking and works as is 
within the borough—bhab ів to say, iu the parish of Eltham. The 
borough surveyor was instructed to engage a clerk of the worke: 
for the buildings to be erected under contract in connection with. 
the electricity and dust destructor works. . 

Birmingham.—The report of the Electric Supply Committee, 
to be presented at the next meeting of the City Council, states 
that the units sold during the year were 3 040,822, realiding' 
£55 810. 4e. 2d., as compared with 2,357,806 unite, and £45,947. 
78. 6d., for the previous year, being an increase of 28 9 per cent.’ 
in units sold, and 23:3 per cent. in money value. The revenue 
accouno shows a gross profit for the year of £15 352. 18s. 7d., bug 
had only the usual charges in connection with the generation of 
electricity and maintenance been debited against it obere would 
have remained a balance of £27,233. 10s. 4d. wherewith to 
meet tbe interesb and sinking fund charges, which amount to 
£21,838. 178, 9d. The exceptional charge against revenue is 
the cost of altering and improving a portion of the feeder 
mains and of changing over sectious of the department's 
system from 110 to 220 volts. The first complete year of the 
working of the system by the department may be considered 
satiefactory. The works are in excellent order, and operations: 
have been carried on throughout the year without stoppage or 
serious accident of any kind. The lamp and motor additions 
during the year on the various circuite, reduced to a 16.0. p. facter, 
amounted to 11 855, bringing the total number of lamps to the 
end of the financial year to 78 298, being an increase of 17 8 per 
cens, The total number of motors now connected amounts to 
260, equal to about 710 h.p. Therelaying of the older mains in 
the centre of the city has been completed, and a uniformity of the 
system has thus been effected. The committee mention that any 
large extension of the area of supply will necessitate the estab- 
lishment of new power stations, . tds bus A PN. 
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Shereditch.—The Borough Council will from July 1 increase 
the price of current from BW to 5d. per unit, and alter the scale 
for large consumers (from 2d. to 4d.) to a fixed charge of 4d., and 
raise the scale for power (from 14d. to 2d.) to 2d. per unit for all 
consumers. 

Branksome.—The Urban District Council have granted the 
request of the National Telephone Company to extend their 
line of poles аб Ringwood-road to Alderney Manor, The Council 
are conferring with the Bournemouth and Poole Electric Light 
Company with respect to an electric light eupply to the Council’s 
new Offices. 

Balugor.—At the quarterly meeting of the City Council last 
week the phenomenal success which had attended the electric 
A undertaking was referred to. It was stated that a profit of 

bad been made during the firsb five months. "There had been 
put down as deficit £600, but ib should be remembered thao £475 
of that sum belonged to capital. 

Barrow.—The County Council are urging the Local Govern. 
ment Board to hold the enquiry with reference to borrowing 
powers for electric lighting ab the earliest puasible dato, as certain 
of the works are extremely urgent—viz, the street and private 
lighting for the coming winter—and tenders have alresdy been 
provisionally accepted for about half of the amount. 


Tonbridge.—Major F. H. Tulloch held an enquiry on Thursday 
last week into an application of the Urban District Council to 
borrow £20,400 as a first instalment towards the cost of the land 
on which the suggested electric lighting station and works are to 
be erected. There was a strong opposition to the scheme, and 
a ры enquiry was adjourned till Friday, the 17th inst., 

Morecambo.—The West End Pier Company and the Central 
Pier Company having asked for a substantial reduction in the 
preeent price charged them for electric current, the Council have 


decided that the present price of 7d. per unit be still charged, but. 


if dhe annual consumption should amount to £250 for each company, 
5d. per unit would be charged for all carrent consumed above that 
amount. 

Stratford.—The Charing Cross and City Electric Company. 
Limited, are erecting new works at Stratford. Two sets of 
counter-current jet condensing plants for 25 000lb. of exhaust 
steam per hour each, and six circular iron natural-draught cooling 
towers, each for 75,000 gallons of water per hour (ail Balcke's 
poro), nave been ordered from Mr. Arthur Koppel 27, Clement’s- 

e, E.C. | | 

Nertbfieet. The District Council are consulting Messrs. Preece 
and Cardew with regard to a suggestion which has been made that 
some scheme should be devised whereby the Council should enter 
into an arrangement with the Town Council of the borough of 
Gravesend, which adjoins Northfleet, for taking from Gravesend a 
supply of electricity during the itifancy of their proposed electricity 
undertaking. 

Harrogate.—The Council have decided that where electric 
motors can be used without io any way interfering with the 
effective lighting supply of the surrounding neighbourhood, 
currenb be supplied at 2d. per unit, providing that the motor 
be not ueed for a less average period than six houre per working 
day, based upon а maximum demand of one third the rated power 
of she motor, 

Shrewsbury.—The Town Council have adopted a report from 
the Lighting Committee stating that the demand for electric 
current had increased by 76 per cent. in 12 months, and in two 
years the profits had been £2,200. New plant was being laid down, 
апа the committee recommended the Council to eanction а further 
loan of #16 526 for additional cables to meet the ever-increasing 
demand for the light. 

Woroester.—The City Council have appointed the chairman of 
the Electricity Committee (Mr. Parker) and Mr. Ernest Day to 
represent the city ad the Municipal Electrical Association's con- 
vention at Glasgow. The Council have decided to apply for 
sanction to a loan of £230 for laying an electricity main in the 
London-road from the end of the existing main to the city 
boundary at Red Hill, 

Lowestoft. —The resident engineer (Mr. Bruce) in his last report 
states that on April 26 the equivalent of 5 608 8.c. p. lamps (public 
and private lighting) were connected, representing 103 consumers, 
Mr. Hawtayne, the consulting electrical engineer, bas been asked 
to furnish particulars of the extension of mains in North-parade, 
Lyndhurst.road, Corton-road, and Belvedere road. to be included 
with the application for sanction to the loan of £20,000. 

8t. Marylebone.—The Council have agreed to a notice from the 
Metropolitan Elecbric Supply Company as to laying a Sin. casb- 
iron pipe along the north side of Crawford-street, from York-place 
to Gloucester-place, and along Durweston-mews and Spring-mews 
to new flats; also along the south side of Crawford-atreet and west 
side of Spring-street from 128, Crawford-atreeb to present pipe аб 
Montagu mansions, and across Crawford-street at the esst side of 
Spring-street. 

Dewsbury.— At the last meeting of the Town Council it was 
stated that all the protective clauses they asked for in regard to 
the Yorkshire Electric Power Bill and the South Yorkshire 
Electric Power Bill, both of which proposed to come into the 
district, had been obtained. The Yorkshire Company had gone so 
far as to give up the right of supplying electricity to railway and 
Water companies in the borough, which at firsb they could not see 
their way to do. 

Hanley.—The electricity mains are to be extended to Trafalgar- 
streeb and to Wellington Church, subject to the payment by 


125 


two consumers of 34 per eent. оп the outlay, until such circum- 
stances arise as will justify a reduction being made. The state- 
ment of accounte for the past year s working shows а profi of 
£3,630. 13s. 8d. on the receipts and working expenses, or revenue 
account, which aum is insufficient to meet the charges for interest 
and sinking fund by £641. 9a. 3d. 

Southwark.—The wayleave difficulties which have hitherto 
prevented the provision of a private wire between the infirmary 
and the Dulwich fire atation have been overcome, and the work of 
erection will now be proceeded with as quickly as practicable, 
Telephone apparatus of the special make reqaired by the London 
County Council requirements is to be provided, and as the altera- 
tion will enable the Postmaster General to reduce the rental 
originally agreed to, a frech agreement is being prepared. 

King’s Lynn —The engineer's report states that during the 
month of April applications for 379 lampe of 8 c.p. or equivalent 
have been received, making a total uf 8 529 lamps of 8 c. p., and 
thab seven new street lamps had been fixed in Wisbech road and 
Diamond-street. His proposal that a 2in. centrifugal pemp and 
motor combined be fixed in the engine room over the well at & 
cost of about £70 has been agreed to. This will set at liberty the 
gas-engine pump tank and pipe, which are to be sold, and much 
less water will be used. 

Wolverhampton.—The annual reporb of the Wolverh:nipton 
Chamber of Commerce states that the local electrical trade has 
been well supplied with orders during the past year. The worke 
are fully occupied, and the prospec:a for the present year are 
good. Electricity is receiving constantly widening application, 
and promises to be one of the great staple industries of the 
country. There ia room for considerable extension of this business 
in Wolverhampton, when the advantages of the application of 
electricity are appreciated. 

Newport (Mon.).—The committee of the Corporation charged 
with the erection and «quipmen? of a station for supplying power 
for electric trams and for other purposes are firm in their opposi- 
tion to the new works being placed on the same site ав and being 
at all identified with the exiating works, which practically supply 
light only in Friar streed. The new generating station is recom- 
mended to be builb in Corporation road on a site for which £8,000 
has already been paid to Lord Tredegar's trustees. Mr. Parshall, 
who is advieing the Corporation, was invited to be present‘at the 
meeting of the Corporation which was called for last Tuesday fer 
the purpose of further discuesing the question. 

Hammersmith. —The Brook Green works of the Incandescent 
Electric Lamp Company, Limited, where about 40,000 lampa are 
turned out every week, were visited last week by the Mayor of 
Hammersmith and the members of the local Electric Lighting 
Committee, who after a tour of inspection, expressed delight ab 
all they had seen, both of the company's system of manufacture 
and of their method of treating their employó«, whom they have 
provided with all the most modern appliances in their work, and 
for whom they have, in their extension of the premises recently 
opened, provided an immense dining- hall and clabroom—open to 
them when the ordinary labours of the day are terminated. 


Handsworth.—The Urban District Council's Bill haa passed 
Lord Morley's Committee as an unopposed measure. Under ib 
the Council propose to consbruct certain lines of tramway and 
connections to join up with tbe Wednesbury aad West Bromwich, 
the South Staffordshire, and the Birmingham Suburban and 
Birmingham Central Tramways systems, and in order to work 
these they ask powers either to buy electricity or start worke for 
ite supply, and also to supply electric light. The cost of thie 
scheme is pub at £107,750 and £49,050 for the electric light 
installation. Prof. Kennedy explained the estimates for the 
electric installation and laying down of plant, erectiog generating 
station, etc. 

Galldford.—The Guildford Electricity Supply Company, 
Limited, have informed the Town Council, with regard to the 
paving of footways where permanent paving was to be laid down 
by the borough authorities, that if the company were nob to be 
charged any part of the cost of permanent paving after they had 
laid their main in such road they would make special efforts to get 
their main laid down before the paving was done. but that if the 
were to be charged for the permanent paving it was not wort 
their while to do this, as experience showed it was cheaper to them 
to have the pavement broken up and relaid and pay for the 
breaking-in in the first instance. The letter is being considered 
by the Paving Committee. | 

Malton.— We understand from the Yorkshire Herald thst no 
visible practical steps have yet been taken to supply the electric 
light to Malton, despite the fact that the engineer of the recently- 
formed electric supply company told the Urban District Council 
that they would be there” in July last. As ib has been said to 
take ad least 12 mentha to get the plant into working order,” it 
may now be assumed that Malton will have to wait much longer 
than the time originally promised for the light to be in operation. 
The engineer of the scheme put the initial cost:of the installation 
аб £10,000, and the total cost of the supply for the whole district 
ab £40,000. No doubt the new company wish to see their way ” 
before committing themselves. 

8t. Albans.—The City Council have adopted a report of the 
Urban Committee stating that they were of opinion it was 
desirable that the rights, powers, and liabilities of the Town 
Council under the electric lighting provisional order should be 
transferred to a company willing to accept the same, provided 
proper terms could be arranged, in preference to the Corporation 
undertaking to carry out the work themselves. The committee 
further reported that they had censidered the offers they had 
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granted their sanction to the raising of the loan. 
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received from the North Metropolitan Electric Power Distribution 
Company, the British Schuckert Company, and the Sb. Albans 
Gas Company, but they were not in a position to make any recom- 
mendation with regard thereto at the present time, as they 
desired $o have а personal interview with Mr. Hammond on the 
subject. | 

British Electric Works Co,—The British Electric Works 
Company, Limited, formed in May, 1899, to take over the Stellite 
Works, Cheston-road, Aston, has decided to go into voluntary 
liquidation. The Company was floated with a capital of 
£135,000—£50,000 in cumulative preference shares and £85,000 
in ordinary shares—the vendor being Mr. J. Baenett Atherton, 
who bad acquired the concern from R, F. Hall, Limited, for whom 
the works were erected. Nearly the whole of the capital is held 
in Liverpool and the district. Mr. Abbot (of Chambers, Wade, 
and Co., Liverpool) and Mr. Spencer, both chartered accountente, 
have been appointed liquidators. There is also a petition for com- 

lsory winding up, presented by Messers. S. Walker and Sone, 

imited, of Birmingham, the proceedings on which are still 
pending. 

Walker.—Sanction has been obtained by the Urban District 
Council to the borrowing of £18,559 for electric lighting and 
£14,700 for a refuse destructor, the loans to be repayable in 25 
ү Abd the last meeting a letter was read from several manu- 

burers in Walker, objecting to the erection of the refuse 
destructor now that the Council had made certain arrangements 
with the Newcastle Electric Supply Company respecting the 
, and intimating that under the circum- 
stances the refuse could be more economically dealt with by send- 
ing it to sea. The clerk was directed to state in reply thab the 
whole matter had been fully considered, not only by the Council, 
but by the Local Government Board, and the latter gw ч 

e Coun 


were of opinion that no good purpose could be served by reopening 
the matter. 


Now Malden.—Mr, F. J. Warden-Stevens has submitted to the 
District Council the following arrangements for a scheme of 
electric lighting for the district : the Council to apply for a pro- 
visional order and obtain the necessary loan for carrying out the 
work; a responsible company to construct the works and carry 
on the undertaking, guaranteeing to the Council an interest on 
the loan and the payment of the sinking fund; the Council to 
have the option to take over control of the works at the expiration 
of a period of 14 years. Mr. Warden-Stevens added that the 
Yn pn he had in mind had suggested similar arrangements to a 
1 authority for whom he had acted, and it appeared to him 
that these would meet the views of the Council, as he believed 
bhey were desirous of having some considerable control in the 
underbaking themselves. The Council have asked for further 
particulars, 

Hull —Colonel W. Langton Coke has held an enquiry into the 

plication of the Corporation to borrow £17,000 for parposee of 
electric lighting. In July, 1897, the Corporation applied for 
£40,000 for the purpose of laying down the installation on tbe 
high-tension system in the Sculcoates-lane district. The Corpora- 
tion erected a large station in Sculcoates-iane, and put down 
generating plant—as they had in the first instance in Dagger- 
lane—which was for the Old Town. The application of last week 

vides £9,575 for high-tension feeder mains from the Sculcoates- 
[ш works to the Dagger-lane works. The other items are for new 
distributing mains and for a néw plant from the Sculcoates station, 
including а new steam dynamo and switchboard, and lampe for the 
new sbreete, which the Corporation were constructing, and the pur- 
chase of additional land adjoining the Sculcoates-lane works. Mr. 
Barnard, the electrical engineer to the Corporation, submitbed the 
plans and explained the extensions. 


Luten.—The Council have decided to charge 6d. per unit for 
the first 100 hours, and 3d. per unit afterwards, They have 
invited Lord Kelvin to perform the opening ceremony in connec- 
tion with the electricity works on June 24. The battery-room ie 
nearly completed, the engines are fixed and the boilers in position. 
Mr. W. H. Cooke, of 35, Crawley-road, Lubon, has been appointed 
resident electrical engineer; he will be allowed the ше of 
having one pupil The town clerk’s estimate of tho receipts 
and expenditure of the Electric Lighting Committee for the period 
ending March 31, 1902, shows a total expenditure of £2,174; the 


estimated income from sale of current and rent of meters is put 


, the price. (3) 


ab £853. 155.; leaving a deficiency to be meb by the general 
district rate of £1,321. Зв. 6d. The Free Wiring Company has 
been informed that the committee have reduced their maximum 
charge to 6d. per unit, the minimum 3d. per unit, in order to 
ascertain whether they would submit terms and conditions as bo 
free wiring of premises within the borough. 


Brierfleld. — The Urban District Council have received from the 
town clerk of Burnley a letter on the electricity question to the 
pude. effect : (1) That it is unpracticable to give a satisfactory 
supply of en in bulk for lighting and traction purposes from 
same cable. (2) For lighting purposes they were willing to put 
down the plant and supply Council ab the rate of 5d. a unib for a 
maximum consumption of 30,000 unite per annum, the latter 
quantity to be paid for whether consumed or not. If the con- 
sumption largely exceeds 30,000 unite per year they would revise 

They were not prepared to quote a price for the 
supply of energy in bulk as the cost would be prohibitive, '' Mr. 
Birkett's scheme for supplying electricity was," says the letter. 
‘to transmit energy at 2,400 volts to a sub-station in the 
centre of Brierfield where the voltage would be transformed to 
290 volts. Brierfield would receive this energy at the lower 
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voltage and distribute ib аб their own cost.“ The Council, how- 
ever, have decided not to consider the offer. EE 

Whitehaven. — The Council have made a ts with the 
Earl of Lonsdale for the use of a portion of the shipyard for the 
pur of carrying on the necessary work in connection with 
the electric lighting works. The electrical engineer has been 
authorised to purchase a wheelbarrow and two separate battery 
cells for use ab the station. The question of the committee joining 
the Municipal Electrical Association has been deferred for 12 
months. Notice is to be given to the consumers and tradesmen 
of the intention of the Council to double the pressure on the 
mains, and application is to be made to the Board of Trade for 
their consent. At the lasb meeting of the Harbour Commissioners 
the amount of the bill for electric lighting was commented upon, 
and ib was said the arrangement between the Harbour Commis- 
Bioners апа the Corporation was to give the Harbour Commis- 
sioners certain lampe, and if the Harbour Commiseioners thought 
they could do without а lot of those lamps they hb ask the 
Electric Lighting Commibbee to pub in switches at various points, 
80 Kis oe arbour officials could switch off any lamps nob required 
ab the time. 


Warrington. —Application is to be made for sanction to the 
borrowing of a further sum of £15,000 for extensions of the electric 
lighting station. The total receipts for the quarter ended 
March 31 have amounted to £457. 4s. 5d. and the expenditure 
to £417. ls. 9d., so that on the revenue account there is 
& balance of £40. 2a. 8d. to credit. In addition to this, there 
has been а certain amount of 5 in connection with the 
lighting of the street lampe. Altogether, the account will show 
on working expenses account a balance to credit of £100. 
Considering the circumstances under which the committee have 
carried on the work during the quarter when they only bad two 


or three customers at the commencement and the majority only 


towards the end of the quarter, a consumption of 21,000 unite 
may be considered fairly satisfactory. Mr. Grimsdale, the elec- 
trical engineer, in his last report states that no fewer than 8,607 
8-с.р. lamps have been actually connected, that applicatious have 
been received equal to 857 more, and a further 639 lampe are to 
be pub on as soon аз arrangements can be completed for the pur- 
pose; во that there will be no less than 10, 103 8.c.p. lamps within 
the nexb month or two. In the report originally submitted, Mr. 
Preece based his estimate of the probable income and expenditure 
upon 10,000 8-c.p. lamps. The Council are already supplying a 


quantity in excess of this estimate. 


Jarrow.—Meesrs. Palmer's Shipbuilding and Iron Company, 
for them а very fine electric 
driving plant, the object of which is to work the whole of the 
in the engineering and shipyard depar&mente, and 
which will enable the company to do away with & considerable 
& greab saving, and will 


undoubtedly prove a very powerfal addition to their present great 


resources for execubing their work with dispatch and cheapness. 
Messrs. Clarke, Chapman, and Co 


„ in conjunction with the 
Westinghouse Company, have carried oub the electrical part of 


the work. The three-phase alternating-current system of 440 volts 
has been adopted. A large number of motors has been placed 
throughout the works to drive the various section of the shops 
and separate machines, The current is generated in a large central 
power station, placed near the riverside, in which are two com- 
plete sets of plant, each having a generator of a normal output of 
750 kw. The driving power is obtained from two sets of vertical 
triple expansion engines, with three cranks, of marine type, each 
provided with a heavy flywheel, this part of the work having been 
done by Paimer’s Company themeelves. The generators are driven 
directly, with only the flywheel and shaft intervening between 


them and the engines. The normal revolutions are 164 per 
Steam is pP by four Lencashire boilers, fitted with 

induced draughb. Altogether the plant 
is probably the largest and most complete of ite kind во far that 
bbed to any works in the United Kingdom.— Jarrow 


Shefüeld.—An instance of the enterprise of the electric light 
department of the Corporation (says the Sheffield Daily Telegraph) 
is furnished by the installation of the light in the large hall of the 
corn exchange, where the fruit and flower market is now held. 
The town hall has, of course, been lighted by electricity since ite 
opening, but the corn exchange is the first important public 
building in which this illuminant has been fitted since the works 
in Commercial-street were taken over by the municipal body. Mr. 
Fedden, the general manager, hopes thab the departure now made 
will prove the first of a series, and that before long electricity will 
be installed ab the other markets and aleo at the baths. The 
substitution of electricity for gas ab the corn exchange will be 
advantageous, apart from the question of superior illumination, 
as the atmosphere will be less heated, and more. favourable to 
the flowers and fruit stocked in the hall. The size of this 
room is 150ft. by 75ft., and for lighting it 15 enclosed arc 
lamps are suspended from the roof, and are 13%, ŝin. from the 
floor. Each lamp lights a space of 750 square feeb. d are of 
the Davy type, with single globe and reflector. E takes 
about 64 amperes of current, and gives approximately 1,000 с.р. 
They will burn for 50 hours with once carboning. This is an 
advantage over the ordinary arc lampe, which oniy burn about 
eight hours, and which, if used at the corn exchange, would need 
carboning in the winter time every day. Once а week will suffice 
in the case of the new lamps, so that the cost of carbo is 
reduced to one-sixth. The whole of the lamps are oon 
from one position, but each switch governs two lighte. The work 
of installation has been carried out during the three weeks 
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PROVISIONAL PATENTS, 1901. 


Mar 6. 


П ЭЗЕНЕЯ fuse head for electric blasting. Frederick 


Render, 6, Bank-street, Manchester. 


9896, Improvements in X-ray tubes. George Henry Smith, 37, | 
.| 9718. Lépreveuisnis in electrical heating apparatus. Augus 


Daniel-street, Cathays, Cardiff, 
9830. A device for quickly connecting tho trolley wheel of 


electrically-driven tramoars or other vehicles with 


the overhead wire supplying the power, and which 
is usable in any position of the trolley arm. 
Edward John Simmonds, 3, Wesley-villas, Hyde Park. 
road, Mutley, Plymouth. 

9850. Improvements in and relating to electric furnaces for 
heating or reheating objects to a predetermined 
degree. Adrien Grobet, 11, Southampton-buildings, 
Chancery-lane, London. 

9394. Improvements in electric aro lampe. Walter Claude 
Johnson and William Beedie Esson, Norfolk House, 
Norfolk-sbreet, Strand, London. (Complete specification. ) 

9388. жое. in electric aro lampe.  Helios-Upton 

and Thomas Spencer, 24, Southampton- 
balding, d Chancery-lane, London. (Complete specifica- 
May 7. 

9466. The training of guns by electric motors without the use 
of resistances. Harry Egerton Wimperis, Gonville and 
Caius College, Cambridge. 

9445. Improvements in the rectification of high-tension 
alternating electric currents. Russell Stuart Wright, 
52, Cromwell-avenue, Highgate, London. 

9502. Improvements in telephone transmitters. William Lloyd 
Wise, 46, Linooln’s-inn-fields, London. (Charlton E. 
Yocom, United Stetes.) (Complete specificatiou.) 

9512. Improvements in solenoid and other electric coils. 
John Allen Heany, Norfolk House, Victoria.embankment, 
London. (Complete specification.) 

9527. Improvements in connection with electrical fuses. 
James Yate Johnson, 47, Lincoln s-inn-fields London. 
(The D. and W. Fuse Company, United States.) (Com- 
plete specification.) 

May 8. 

Improvements in motor-starting switches. Frederick 
Joseph Arundel Matthews, Revidge, Bowden-lane, 
Marple, Cheshire. 

0647. Improvements in electric stop motions of drawing 
frames. Thomas Chadwick, Penny Bank-chambers, 
Halifax. 

9574. An instrument for the testing of the magnetic qualities 
of materials in bulk. Charles Vickery Drysdale, 
Clairville, Hadley-road, New Barnet, London. 

9586, An invention for extending the present range of wireless 
telegraphy. Florence Lacon and Arthur Foster, 11, 
Great Cumberland:place, London. 

9693. An improved electric switch for starting motors or 
like purpeses. Siemens Bros. and Co., Limited, and 
Maurice Hird, Birkbeck Bank-chambere, Southampton- 
шашка, Chancery- lane, London. (Complete specifica- 

. tion.) 

. 9605. Instantaneous device for telegraph, telephone, 

85 other wires. Quelez Austen, 64, Grange - road, Hove, 

ussex. 


exercising machines. 

45, Southampton-buildings, 
Ohan -lane, Landon. (Albert Williameou Courtney, 
United Sbatee.) (Complete specification.) 

9611, Improvements in trolley heads for use in connection 
with the overhead s ef electrio traction. 
Anthony Metcalfe, 46, Lincoln's-inn-fields, London. 

9616. Improvements in and relating to electrical time 
switches. . Wilhelm Rausch, 60, Queen Victoria-streeb, 

London. (Complete specification, ) 

May 9. 

9619. A new or improved method of oonveying electric 
current, a new or improvod apparatus in connection 
therewith. John Iron, Harbour House, Dover. 

0651. An improved method for the protection of overhead 
systems of transmission of electrico currents. Cecil 
John inald Le 
Eulham, London. 

9674, Improvements in electric arc lampe. The Jandus Arc 
Lamp and Electric i Pompy, Limited, Adrian Denman 
Jones, and Bernard n Drake, 'Hartham Works, 
Hartham-road, Holloway, ^. London: 

9675. Improvements in the regulating mechanism for electric 
aro lamps. The Jandus Arc Lamp and Electric Com- 

y, Limited, and Adrian Denman Jones, 
orks, Hartham-road, Holloway, London. | 1 


Mesurier, 19, Perrymead-street, 


department, under the supervision of 
ee. Tas chs aa switched on for the first time. 


* 
D э, 


9676. An improved electric smelting .process. and apparatus 

to bo used therein. Tbe British Aluminium Company, 
Limited, 6, Bream’s-buildings, Southampton-buildings, 
Chancery-lane, London. (Alfred Hutchinson Cowles, 
United States.) (Complete specification.) 

9692, Improvements in underground systems for electric 
traction railways and tho like. Carl Haggenmiller, 6, 
Lord-street, Liverpool. 

9697. Improvements in or connected with wireless and other 
telegraphic signalling. Jagadis Chumder Bose and 
Sara Chapman Bull, 53, Chancery-lane, London. 


May 10. 


. Eckstein and Charles Herbert Archer, Peel Works, 
Adelphi, Salford, Manchester. 
9731. Improvements in the methed of lighting oll and other 
lamps by electricity. William Patterson, 5, Lord- 
street, Lower Broughton, Manchester. 


| 9740. An improved ceiling switeh. Augustus Reckenzaun, 165, 


Queen Victoria-street, London. 

9745. An improvement in or relating to electric current 
cironit breakers. Ernest Francis Moy and Percy Henry 
Bastie, 37, Eesex-streob, Strand, London. 

9769. Improvemonts in current collectors or 5 
for electric railways. Henry Harris Lake, 45, South- 
ampton buildings, Chancery - lane, London. (Me Elroy. 
Grunow Electric Railway System, United States.) 
(Complete specification.) 

9776. Improvements in electrical sparking devices for firing 
the charges in internal-combustion engines, and for 
similar purposes, Alfred Charles Brown, 129, Algernon- 
road, Lewisham, London. 

May 11. 

An improved insulator for use with bracket 
of overhead trolley systems, and the like. Robert 
Cornelius Quin and John Berry Smith, 5, Blakiston- 
sbreed East, Fleetwood. 

9785. Improvements in roversing apparatus for electrical 

devices. Robert Joseph Hughes and Alexander Bruce 
Shaw, Fife Houee, Kingston on-Thames. (Date applied 
for under Patente, etc., Aot, 1883, Sec. 103, Oct. 13, 
1900, being date of application in United States.) 

9801. Improvements in electric telegraphy. Sidney George 
Brown, 9, Putney hill, Putney, London. 

9812. An improvement in controllers for electric meters fer 
lifts and other purposes. John Bush and Matthew 
Thomas Medway, 175, Shardeloes-road, New Cross, 
London. 

9829. Improvements in automatic electric circuit breakers. 
The British Thomson-Houston Company, Limited, and 
Edmund Basil Wedmore, Bush lane House, Cannon- 
street, London. 


9781, 


COMPLETE SPECIFICATIONS ACCEPTED. 
To be published on June 1. 


1900. 

Apparatus for the production of soda and chlorine 
by the electrolysis of chloride of sodium, also 
applicable for the production of potassium, sodium, 
aluminium, or other motals of the same class. Cohu 
and Geisenberger. | 

. Electric switches. Jones. 

„Strap сойз for electrical machines. Mallett. (Date 
applied for under International Convention, Oct. 7, 
1900.) 

10689. Electric controllers. Thompson. 
Elevator Company.) 

Construction of rail bonds for vain 
|: mode of applying same. Hardingham. 
Guilleaume Carlswerke Actiengesellschaft. ) 

. Electric muffies or furnaces. Weiss. 

1901. 

. Apparatus for testing electric meters. Del Nero and 
Camino. 

. Eleotric trolleys, 
pany.) 

. Electric measuring instruments. Brooker and Russell. 
. Electric tramways on a sectional conductor clesed- 
conduit system. Hore, Rydl, and Vaétecka, 

2570. Electric signalling apparatus, Mildon, 

. Railway electric signalling apparatus. Hume. 

Oable for supplying tho electric current to electrically. 
driven ploughs, and for like purposes. Meissner. 

. Apparatus for rectifying alternating electric currents. 

British Thomeon Houston Company. Limited. (Green.) 

7114, Electric regulators, British Thomson-Houston Company, 
Limited. (Everest.) 

1294. Apparatus employed for covering telegraph cables and 
wires with lead or other metallic substance for electric 
purposes, or for manufacturing metallic pipes or tubes 

„or Ике uses. Claremont and Stratton. 


6312. 


(Fraser Electric 


railways and 
(Felten und 


Allison. (Pemberthy Injector Com- 
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l 7338. Electric furnaces. Schneider. 


7497. Contact boxes for the distribution of electricity. 
Chruvellier. (Date applied for under International 
Convention, Nov. 21, 1900.) | 


TRAFFIC RETURNS. 


Keturns for Increase Total receipts for 
Line. week or half-year. 
Ending |1901.|1900.| decrease. | 1901. | 1900. 
£ £ £ £ £ 
Aberdeen Corp'rat'n — — | — — — — 
Birmingham Trams. May 11 4 4024 293 109 78.114 — 


d. 
Blackburn Corp'rat'n „ 10 530| 446 + 7 
Blackpool Corporatn. 9 357, 285 + 72 | 2.617 | 2,191 
Blackpool. Fleetwood „ 111 335] 232 + 4 
+ 6 


Bolton Corporation. ,, 12 |!,425|1,034 391 |25 680 |16,843 
Bradford City Trame — — — — — — 
Bristol Tramways Co.] „ 10 4.3062 850 +1,456 | — — 
Carlisle Tr’mw’ys Со) „, 11 | 158| — — 2.504 — 
Central London Ry. | „„ 11 6,5144 — — 117 537 — 
City & South London „ 12 2.0150 1,380 + 635 |37.731 23.626 
р E. T. and L. Co. „ 9| 514| 420| + 94 | 7,034 | 6 196 
ver Tramways ..| ,, 11 | 197| 177 + 20 | 3 268 | 3,020 
Dublin & Lucan Е.Б , 11| 96| 106 —  10| 1,586 | 1,473 
Dublin U. T., elec. cars ,, 10 3.5233.452 + 71| — — 
Dublin S. D. Electric| „ 10 | 779] 822| - 43 — — 
8 p Co. — — ies — a. — 
w Corporation| „ !1 10,6919, 1830 +1,504 | — — 
F 
Huddersfield Corp' — — | — — — — 
Hull rat'n E. S. — — | — — — — 
Liverpool Corporat’n| ,, 4 |8 964|7,465| -- 1,499 |146 242.125, 281 


Liverpool Overhead , 12 1,6161, 416 + 200 |29,107 26,752 
Portsmouth Corpn..| ,, 14 | 493 — — 
St. Helens Tramwys. — | — — 
Sheffield Corporation| „ 12 3,5034 — — 
Southampton Tram , 9 722] 462 + 260 
BouthportOorporat'n  — —] — == 
Swansea Tramways..| — —|— — 


‹ 


^ 


b Since April 1, 1900, 


MISCELLANEOUS, 
The following traffic returns are also reported : 


Amglo-Argentine, £91 increase. 


Barcelona Ensanche y Gracia, £242 decrease. Barcelona, 
£1.779 decrease. 

Brisbane, £249 increase. 

Buenos Ayres and Belgrano Electric, £468 increase. 

Calcutta, £233 increase. 


40007 Town (month of February), receipte, £13,463 : expenditure, 


Mexico Electric (month of April), receipts, £17,500 ; expendi- 
ture, £10,000. 
Perth Electric, £227 increase. 


Port Elizabeth (month of February), receipts, £3,043 ; expendi- 
dure, £1,803. 


* Strike all the week. 


— 
^ 


COMPANIES’ STOCK AND SHARE LIST. 


Name. E Last price. 
Commercial and Industrial.— " 
Alliance Efectrical Co., 5 per cent. Cum. Pref., Nos. 1-70,000 1 .. 144 
Aron Electricity Meter, 6 p.c. Cum. Pref. Shares, 1-126,000 1 11/16-18/16 
D 6 per cont, Cum, Pref., DS enum mie bos ЭЛ6 
Fated Wire, Ord., 170000 mn ее =æ.. ое 108 . 85-00 
— per cent. Cum. Pref., 40.000 — —— — b ee 52-64 
—— 6 per cent. Mortgage Кера ed aa an exi ipd ests = 100 —  100-10E 
aun wen Westinghouse Elec. and Manuf.,6 per cent. Pref... Б -5 
KlectHcal Engineering, Ordinary cere emus A x o Med 
—— Non. Cum., 6 per cent. Pre Tx 2.2 
— ) per cent. Debenture Btock.. .. .. =- — =- зезна 100 .. 103-108 
per cent. 3nd Debenture Stock 100 — 101-108 
' Callender's Cable, Debentures.. . ...— == = == =— = = = — 100 — 109-113 
Ordin — = po m [am —ͤ I 3 2 21 B — I X X LL 5 -— 14 153 
5 per cent. UL ea» ime -—— -— c — ow oe ow ee ee oe 6 Бы -6 
Crompton and Co. — 066660 еа ооо о ав | pte 4 
b cent. Debentures LIII NIME —— — 2 cms = — 101-104 
Bdison and Bwan United, Ordinary ... gn з = dH 
— — per cent. Debentures  .. sss AE á-4 
1 Deb, Stock, Rd. 100 — 87-89 
5 per cent, Second Deb. Stk. Prov. Ori. — — 9498 
Electric Construction, Limited, Nos. 1 to S100. uso nn do 9 2-342398 
—— 7 per cent. Cumulative Pref. — —— . о 3 am 24-8 
—— 6 per cent. Perp. 1st Mort. Deb. ———— PLU 
Giffre Electro-Chemical and Power, Ord., 20, 001-130, NL du 04 
W.T. Henley's Telegraph Works, Ordinary ——Ó—— b _ 154-164 
per cent. Debentures ................._.... 100 . 107.111 
тоба Ei = r, Gutta Percha, and Teen Works ....— 10 . 21-22 
cent. Debentures ........ Gian aussi NUM же ИЛИМ 
8 struction and Maintenance — — —— —.—— 19 — 85-89 
— 5 рег cent. Bod 100 — 102106 


Amount 
Name. paid. 


Telegraph Manufacturing, Ordinary 56 
Willans and Robinson, per 1-80,000 . 5 
f . . 100 


Eleetrie Lighting and Supply.— 


Blackheath & Greenwich District Ordinary 1,201-101,200 . 1 
á} per cent. Deb. Stk. Certs., Red. and Conv.  — 76 
Bournemouth and Poole, Ordinary s. =s m. =. =s = — AO 
4j per cent. Cum, Pre“. 10 
Brompton and Kensington; Ordinary oaas m a m о arem pa 5 
7 per cent. Preferenoe......——..—— met ouaa b 
Calcutta Electric Supply Corp., Ordinary, Nos. 1- -20,000 — .. a 5» 
Charing Cross and Strand.. .... == 2. =s =s =e =e =e =o ss os =: е s0 5 
43 per cent. Cum, Pre — ий 

Chelsea pe n 642002" B 
т cent. Debentures ...... — 100 

City of ^ „ evan es oo аш tam ts dp uj M dS ое — 10 
6 per poe Cumulative Pro.. „ 10 

5 per cent. Debenture Stock — —.......-... 100 

4} per cent. 2nd Deb, Stk. Prov. Certs. (all pd. вей. — 

County of London and Brush Provincial, Ordinary ,...— 10 
6 per cent, Cum. Prei. 1n 

44 per cent, Debentures Prov. Certs, АП pd. Rd. 100 
Edmundsons' Electricity Corporation, Ordinary, 1-17,400. 6 
6 per cent. Cum. EE 5 


44 per cent. First Mort. Deb. 100 
P lectric Lt, & Tractn. Co. of Aust., Ld. ‚6р р. c, Om, РЇ, 1 20, 000 5 
Folkestone Electricity Supply, Ltd., Ord. Nos. 1- 10, 000... 5 
Hove Electric Lighting, Limited, Ord., 1-11,000 - 5 
Kensington & Knightsbridge Elec. Lt., Ltd., Ord., 1-21 ,000 b 
4 per cent, Debenture Stock, Кей. — Т „ „ә д 100 
Kensington and Kolghtabridge and N otting Hill ..—.... 100 
Kidderminster and Dist. Elec, Lighting ana Traction, Pref. 10 
London Electric, Ordinary  .. 2... 2. as an me ne we we ns oe as cò c 8 


брег сейА, РРС. oc cc xx овала 
4 per cent. 1st Mortguge Debenture Stock, Red. — 

Metropolitan, ee ab anes биа fa en te hee - 118 
85, 001- 98, NO. 2. epas2250240209 5 

per cent. First Mort e Debenture Stock . 100 

per cent, Mortgage De — „ 100 

Notting Hill Electric EE ———— Tm se, JE 
Oriental, 1670. <o <0 ео ооо со оо ne en ce Фо же «з о em en @% a 4 
„. P 5 
£4 Shares, Ne оосо ао 2 

Oxford Electric, Ordinary, 1-96 and 407-10, 610 Й 
River Plate Electric Light and Traction, А: е 100 
Royal Electrical — ny of МОЮ a co ok cc oc dn жаз $100 
44 per cent. First Shares Mortgage Debentures $100 
Smithfield Markets Electric Supply, Ltd., Ord., 1-12,000— Б 
4 per cent. Debenture Bell ra aseser ib ek di es e 100 

South London, Ordinary ..—..—..—.—..—....— —€— P 
85. James's and Pall Mall, Ordinary, 101-20,080 ._.... 6 
7 pet cont. Pref. |. uum. 5 

8) per cent. Deb. „ nem ео о as = 100 
Westminster, Ordinary —— «s as «p as =o an an as oo =c ae è ЖАЛКАУ Н b 

Electric Railways.— 

Central тавата Ordinary ...—— S000 10 
— — Б 

сотой ....-- 5 

4 p. 0. Deb. Stock (Prov. Script Certs., fully pald) 100 

City and south London, Consolidated Ordinary ........— 100 
ego $a са bà tn вава Can 60 dit (b A5 09 Ob no ый on Gb OS we 10 

4 per cent. Debenture Stock e.. -e se =e =s =a =a me ~< 100 

— — 6 per cent, Pref. Stock Ed anda esto A quaAmEE Бо 


Liverpool Overhead, Pocos FE ims pd enne гор o M ан 200984 
Ordinary, 1 1-50, 000 .. — — 
4 per cent. Mortgage "Debentures, Red., 1. 1,700 .. Pe — 


Waterloo and City, Ordinary ......-———~—~—-—- 100 

Electric Tramways.— 
Anglo-Argentine, 1-200,00ù een ewer nnn mM Б 
Permanent 6 per cent, Debenture Stock, 1888 .... 100 
Blackpool and Fleetwood Tramroad .. s. -- =s „ 10 
Brisbane Tramway Invest., Lim., Ord., 1-75,000 ......— a B 
5 per cent, Cum Pref., Nos. 1- 75, 000 .... Б 


44 per cent, Deb. Stk., Red., Prov. Certs. a pd. 100 
British Coiumbia Electric Railway Co., Ord., Nos. 1-20,000 10 
Non-Cum. 6 per cent. Pref., Nos. 95, 001-38, 600 2 4 
4} per cent. 1st Mt. Debs., Nos. 1-5,250 of £40 each 40 
British Electric Traction, Ord., 1-300,000 & 60,001-90,000 .. 10 
6 per cent. Cm, Pf. 80,001. 60,000 stele os bé enuaesne, ^A 


6 per cent. Perpetual Debenture Stock ......... 100 
Buenos Ayres and Belgrano Tram., Ord., 1-100,000 ........ 5 
As percent. Cm. Pt., 1-40,000 des 6 
“ B" 6 per cent. Cm. Pi., 1-27, 5000 . 5 
5 per cent. Deb. Stock, Rede.. — 100 
Prov. Cert., all paid ............ de esapesvb QUO 
Cape Electric Tramways, Shares, Nos. 1-400, QUE. S RSS 
Dublin United Tramways (1896), Ord., Nos. 1-60,000 ,,.... 10 
6 per cent. Pref., Nos. within 1. 60,000. „„ 10 
84 per cent. Mort. Debs , 1-3,000, Red. ..... .... 100 
Imperia] iramways, Ordinary. à in bone Der АМ 
s per cent, Cum, Pref, .............-....-.. — all 
44 per cent. Deb. Stock .............. — eee nn 100 
Kidderminster and District Lighting and Traction, Pref... 6 
London United Trys,, 4 per cent. 1 Mt. Db. Stk., Prov. Сгїз, 100 
New General Traction, Ordinsgy LM inue us acne pe um 65 mo a 8 
6 per cont. Cum. EH... р 
Oldham, Aston, and Hyde Tramway, Ordinary ........ as. AU 
5 per cent. Cum. Pref, .... — 10 
Potteries Electric Traction, Ordinary, 28. 667- 40, 000 .—— 10 
6 per cent, Cum. Pref., 1-20,000 ...... TES 10 
44 per cent, Debenture Stock . 100 
South Lancashire Blectric Traction and Power Company— 
ТБО 000 OCd lO NIE aiu. ssa ovde» esd 6023 596 ed 1 
£51,132 6 per cent. Prefereuce .................. 66. 
‚ЮЛ — 4. › A hel so seo ейенен 1 
£500,000 44 per cent. Debenture Stock .......... 383 
Telephones. — 
National Telephone, Ordinary ................ me mens mss Б 
6 per cent. Cum. First Pref..... —..... ns = mene ee 10 
6 per cent. Cum, Second Pref. .......... — .. = e 10 
5 per cent. Non. Cam. Third Prei. 6 
4 рег cent. Deb. Stock, Red, .................... 100 


84 per cent. Deb. Stock, Red, .. s- me.s ss ss == 100 
Orlents] Telephone and Electric Company 1 


f sS MEE oa d tr Ead 
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NOTES. 


Tbe German Visit.— We understand that the pre- 
liminary arrangements for the Institution visit to Germany 
are now almost complete, and that the date of departure— 
namely, Saturday evening, June 22—remains uncbanged. 
The circulars giving the completed programme will, we are 
informed, be issued immediately after Whitsuntide. 


New Book —Mr. J. H. Rider, the recently appointed 
chief electrical engineer to the London County Council, 
has been engaged for some time on a treatise on '' Electric 
Traction,” which be is writing for Messrs. Whittaker 
and Co. It is to be published, we understand, in the 
autumn, and will treat very fully on the different systems 
of electric tramways. 


A Novel Electric Lamp.—A novel and most useful 
contrivance of an electric lamp for use especially in reading 
meters is the invention of Mr. Oster, of Urdingden. As 
usual in this clase of lamp, the accumulator is carried in 
the pocket, but the lamp in question is so made as to allow 
of its being carried in the mouth. A squeeze with the 
teeth sets it in action, with the obvions advantage that 
both hands are left entirely free. 


National Electrical Contractors’ Association.— 
We are asked to state that a meeting will be held at 
46, Queen Victoria-street, E. C, on Tuesday, the 28th inst., 
at 2 p.m, for the purpose of forming the National Elec- 
trical Contractors’ Association, already referred to in these 
colamns. The attendance of members of electrical con- 
tractors’ associations already formed, and of electrical 
contractors disposed to identify themselves with the move- 
ment, is cordially invited. 


Tbe Electro-Harmonic Society. — The annual 
geueral meeting of the above society will be held on 
Wednesday, the 29th inst., at the Institution of Electrical 
Engineers, 28, Victoria-atreet, Westminster. We under- 
stand that during the past season 80 gentlemen have been 
elected and placed on the register of members of the 
society, and 19 old members have resigned. In the 
same period the society has lost three members by death, 
while four have been struck off the register for non-payment 
of subscriptions. The membership roll now includes 332 
names. 


The Pacific Oable.— We regret to note that the 
arrangement made between the Government of New South 
"Wales and the Eastern Extension Telegraph Company, 
which was adversely oriticised in our columns some time 
ago, ів having an injurious effect on the prospects of the 
scheme for an all-British cable across the Pacific. The last 
instance of this is the determination on the part of the 
Canadian Government to hold back the Pacific Cable Bill 
until it has been decided as to what will be the actual effect 
of the arrangement above mentioned with the Eastern 
Extension Telegraph Company. 


Institution of Junior Engineers —On Monday 
evening last the members of this institution paid a visit to 
the works of the Renewable Electric Lamp Company at 
Brunswick-place, City-road, E.C. We are informed that, in 
addition to the renewing of old lamps by the introduction 
of а new filament, the company are manufacturers of 
incandescent lamps, the filament being prepared in a special 
way. Its consumption of current claimed is as low as 
2'7 watts per candle-power, and it is guaranteed to burn 
1,000 hours. In the renewal process the bulb is reopened, 
the old filament is detached, and а new one inserted, thus 
avoiding the wastage of the bulb, the cap, the platinum, 
leading-in wires, etc. The visit concluded with a vote of 


thanks to the managing director of the oompany, Mr. H. E. 


Kershaw. 

National Telephone Dinmer.—Lbo eighth amual 
dinner of the staff of the National Telephone Company 
took place at the Trocadero Restauraat on Friday last. 
Mr. W. E L. Gaine, the general manager of the company, 
presided, and as showing the position of the company he 
gave the following figures in the course of the evening: 
Last year they had 968 exchanges, while this year they 
have 999, and “notwithstanding all the threats of eom- 
petition and suggestions of inefficiency,” they now have 
205,000 subscribere compared with only 176,000 in 
1900; while, although the inerease in inland telegrame 
during the 12 months was 2:88 per head, the increaee fn 
telephonic messages was 15:3, the total of the former being 
90,000,000, while the total of the latter was 712,000,000. 
The company was also addressed by Sir Cuthbert Quilter, 
MP, and Lord Kelvin. | 

Explosives on the Line.—What was at frst regarded 
as a serious attempt to disorganiee the Corporation electric 
tramcar service oceurzed last week at Liverpool, when two 
American cattlemen were arrested оп а charge of placing 
explosives on the tramiines. Reports were heard in the 
centre of the city on two successive evenings, and on 
investigation it was found that revolver cartridges bad 
been placed on the tramlines and exploded by the cars. 
On the second occasion а young man was struck in the 
cheek by a bullet zin in. length. When charged with 
wilfal intent to endanger life and property, one of the cattle- 
men admitted having placed cartridges on the track, but 
pleaded that he “only wanted to hear them go off, and had 
no idea that there was any danger." This explanation was 
evidently accepted by the magistrate, who took a most 
lenient view of the case, imposing a fine of 40s. and costs 
on the first man and discharging the other. 

Municipal Supply in Bulk.—The conference which 
was held on the 16th inst. between the representatives of 
the various local authorities in Greater London and the 
London County Council was kept private. In spite of 
that, the actual resolutions, or, rather, the gist of them, 
have leaked ont. We gather from this that the conference 
reaffirmed a resolution which was passed at a similar 
gathering some three years ago in favour of the London 
County Council supplying electricity in bulk to local 
authorities. The conference further decided by resolut ion 
that the Council should be asked to draft a suitable Bill 
in order to obtain powers to this end. It remains to be 
seen how this Bill can be drafted in such a way as to 
avoid interfering with present interests, and also as to 
what proposals tbe London County Council will incor- 
porate in the same as to joint control of the stations which 
would bo used for supplying local authorities in b ilk. 


Pole Setting in Swampy Ground.—The difficulties 
of pole-setting vary with tbe nature of the ground in which 
it is required to place the poles For instance, elcetrieally- 
driven pumps are now used for draining the low land 
around New Orleans, and these are losated at different 
pumping stations, which are supplied with current from а 
large central generating station established for the purpose. 
The difficulty here was that the New Orleane soil tends to 
rot timber very rapidly, and some method had to be 
devised for preserving the poles underground. The plan 
adopted was to first put ^ box of about lin. larger dimen- 
sions than the pole in a concrete setting. Then, after the 
base of the pole had been placed in the hole in tbe 
concrete lefu on the removal of the box, sand was 
poured in around it, which effectually preserved it from 
the effects of the swampy soil. In the case of very soft 
ground it was found necessary to fasten the poles to piles 
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driven 26ft. below the surface in order to 
upright. 

Niagara Power.—We gather from a note in one of 
our Ámerican contemporaries that the Niagara Falls Power 
‘Company intend to proceed at once with the development 
of the power of the Horseshoe Fall, the present plan 
being to obtain some 55,000 h.p. Of this about one-third 
is required to operate an industrial establishment in the 
vicinity, while another third is to be transmitted to 
Toronto, The remaining third will be held in reserve 
for the use of the company itself on the American side 
of the river. According to the present intention, the 
two power-houses of the company in Niagara Falls, New 
York, and the new power-house on the Canadian side, 
will be connected. The development of the power will 
necessitate the construction of an inlet canal from Cedar 
Island to the power-house site, where the wheel pit will 
be sank, a tunnel carrying the water to the lower river 
below the Horseshoe Fall. This pit and tunnel, it is said, 
will suf&ce for turbines having a capacity of 100,000 h.p. 

Mechanical Engineers’ Oonversazione —Tho 
conversazione given by the Institution of Mechanical 
Engineers as the closing function of the session passed off 
last Friday with complete success. The large company, 
numbering over 800 ladies and gentlemen, were received 
in the great hall of the institution building by the Presi- 
dent and Mrs. Maw. Among those present were the Earl 
of Rosse, Sir J. Aird, M.P., Sir Edward Carbutt, Sir W. 
White, Dr. Alexander Kennedy, the Hon. C. S. Rolls, Sir 
Hiram Maxim, Sir Frederick Bramwell, Sir Benjamin 
Baker, Prof. Henry Robinaon, Mr. J. A. Thornycroft, Mr. 
Charles Hawksley, Mr. J. A. Aspinall, Mr. W. H. M. 
Christie, and many other gentlemen interested in different 
branches of science. The band of the Coldstream Guards 
gave various selections in the library, anda programme of 
vocal music, under the conductorship of Mr. Alfred 
Smythson, was also provided. An interesting feature of 
the programme for the entertainment of the visitors was 
an exhibition of photographic views of the great Nile 
dam by Sir Benjamin Baker. 

Royal Meteorological Society.—The monthly 
meeting of the Royal Meteorological Society was held 
on the 15th inst., when Mr. W. Marriott gave an account 
of the bequest to the society by the late Mr. G. J. Symons, 
F.R.S., who was the founder of the British rainfall organi- 
sation and a most distinguished meteorologist. By his will 
Mr. Symons bequeathed to the society his cross of the 
Legion of Honour, the gold Albert medal awarded to him 
by the Society of Arta, the testimonial album presented to 
him in 1879 by the Fellows of this society and the sum of 
£200, as well as such of his books, pamphlets, maps, and 
photographs of which there was no сору in the soclety's 
library. Mr. Marriott stated that from Mr. Symons's 
valuable collection he had selected for the society over 
5,000 books and pamphlets, and about 900 photographs. 
A large number of the books were old and rare works, 750 
bearing dates previous to 1800, while eight were as early as 
the fifteenth century. By this noble bequest, it is claimed, 
the Royal Meteorological Soclety now possesses the most 
complete and extensive meteorological library in existence. 


Water Power and Irrigation.—lIrrigation com- 
bined with electric utilisation of water power is the latest 
problem to which American engineers have been devoting 
their attention, with the result, we are told, that the 
water in falling from the high levels of the mountains to 
fulfil ita work of irrigation on the plains has been made to 
pass through turbine wheels and thus generate power. The 
Electrical Review of New York, editogially commenting on 
the question, says that California, for example, has 
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districts where such a system of utilising the mountain 
torrents for both purposes seems to promise an actual pro- 
duction of wealth greater than could be measured by all 
the gold ever dug out of the soil of that State. It is 
inevitable that manufacturing industries of great import- 
ance will sooner or later spring up around the water powers 
of that region, while the water itself having done its work 
in turning the dynamo, will furnish food for the great 
influx of population that such manufacturing would 
entail, as well as being applied to irrigation purposes. Up 
to very recently, the potential energy of the water applied 
solely to this latter need in America has been absolutely 
wasted. 

Mercardier Telegraphy.— We gather from a note in 
one of our daily contemporaries that a new system of 
telegraphy is being experimented with at the Post Office. 
From the details given of the new system, it would seem 
that it is the one described by Mr. Gavey in his paper 
before the Institution in November last as devised by 
Mr. E. Mercardier. By this multiple telegraph system it 
is claimed that 24 messages can be sent simultaneously 
over one circuit, 12 in each direction. "The device is based 
on the harmonic system. А number of vibrating reeds are 
used, each differing from the rest by a eertain defined 
period of vibration. These, when used to send signals to 
the line, cause a complicated system of vibrations to be set 
up in the currents transmitted. The line current is then 
analysed at the receiving end of the line by the series of 
receiving reeds or telephones only responding to the notes 
to which they have been tuned. With the Mercardier 
system Morse characters alone can be transmitted up to 
the present. It is stated that the inventor has been so 
successful with the tuning of the various parte, that satis- 
factory results have been obtained on a circuit between 
Paris and Bordeaux. А complete metallic surface is, 
however, required for satisfactory working. 

Light Railways.—A parliamentary paper has just 
been issued embodying the proceedings of the Board of 
Trade under the Light Railways Act and of the Light 
Railway Commissioners up to Dec. 51, 1900. We gather 
from the report submitted by the late Sir Courtenay 
Boyle on behalf of the Board of Trade, that on Dec. 31, 
1899, there were 18 orders before the Board for considera- 
tlon. Out of these 15 were confirmed during the year 
under review, while the remaining five were held over for 
various reasons, one of them having since been confirmed. 
Again, out of 40 fresh orders submitted by the Light 
Railway Commissioners, 16 were confirmed by the Board 
of Trade. The remaining orders, 24 in number, were still 
under consideration on Dec. 31 last, but of these 10 have 
since been confirmed. The report also refers to six orders 
in respect of which the Treasury have conditionally agreed 
to make advances. The report of the Light Railway Oom- 
missioners states that 66 applications for orders to authorise 
light railways were made in the year 1896-07, 66 in the 
year 1897-98, 94 in the year 1898-99, 67 in the year 
1899-1900, and 27 in the month of November, 1900. In 
respect of 133 applications the Commissioners have now sub- 
mitted 126 orders to the Board of Trade for confirmation. 


Electromagnetism as a Therapeutic.— We notice 
in the Electrical Review of New York the description of 
an apparatus devised by a Mr. John Barry, of that city, 
which is said to have given relief in all cases of rheumatism 
and certain kindred diseases. The device in question 
consists of a large hollow solenoid which is enclosed in a 
metallic cover, the length of which can be varied by 
removing segments at will. The length of the apparatus 
is then so varied as to just cover any limb which has to 
be treated. Alternating currenta are then put through 


the winding of the solenoid of such а strength as to cause 
& considerable alternating magnetic field in the space 
occupied by the limb under treatment. We should like 
to have seen some information as to the actual strength of 
field obtained, because obviously this field has to be set 
up іп a material whose permeability is practically unity. 
According to the explanation of the inventor, the action is 
to cause alternating local currents which do not have any 
electrolytic effecte, but which stimulate the blood and 
improve the circulation. We can quite realise that some 


such effects would take place, and it is only a matter of 


experiment as to how far they are successful in overcoming 
disease. Careful measurements by a qualified electrical 
engineer under the supervision of a medical man would be 
of great value in ascertaining exactly what effects do take 
place. 

Sychronising Alternating-Current Machines. 
When synchronising an alternator to bring it into parallel 
with other alternators working on load, it is exceedingly 
important that the connection should be made absolutely 
at the right instant in order to avoid throwing additional 
load on the machines already working on the circuit, which 
may be heavily loaded. In fact, in certain of the London 
stations, when dealing with a sudden fog, there is no time 
frequently for new machines to be synchronised before 
they are switched in. In such cases damage is sometimes 
done by the haphazard way in which the new machine is 
thrown into circuit. As an indicating apparatus as to 
what is the right period to switch in, a voltmeter is more 
reliable than the usually employed incandescent lamp, 
because the eye is not sufficiently sensitive to variations 
in voltage when looking at a lamp the brilliancy of which 
is varied rather rapidly. Even with a voltmeter there is 
a need for an apparatus which would automatically close 
the switch at the right instant. The nearest approach to 
this we know of is a device working in the exactly opposite 
direction, in that it cute the incoming alternator off again 
if the current exceeds a predetermined limit immediately 
after the main switch has been closed. We believe that 
Mr. Andrews, of Hastings, was the first to introduce these 
maximum and non-return current cut-outs for alternators 
in this conntry, but there are now other types being intro- 
duced which have the same object. 

A Frequency Ohanger.— With the use of abnormally 
low frequencies for three-phase transmission work, the need 
arises for a frequency changer in order that the electric 
lighting done from the power mains may be of a satisfactory 
‘nature. Opinions differ as to the lowest frequency which 
can be used both for lighting and power, but there is 
often an advantage in power work in employing a 
frequency below that at which satisfactory results can be 
obtained with arc or incandescent lamps. We have recently 
seen in the columns of the American Electrician the descrip- 
tion of a rotary frequency changer manufactured by the 
Stanley Electric Manufacturing Company, of Pittsfield, 
Mass. This consists practically of an inductor alternator 
having a single exciting coll, which is fixed in between the 
two cores which carry the armature coils. The winding 
on one of these cores acts as a generator circuit, receiving 
а current at а frequency of 25. The winding of the other 
armature core is so arranged as to give a frequency of 
50 complete periods per second. In order that this may be 
done, the laminated projections on the rotor which come 
opposite the first or generator armature core are of twice 
the size and only half the number cf those opposite the 
motor core. It will be seen from the above description 
that the machine has several advantages as а frequency 


changer, in that one exciting coll suffices for what is prac- 
tically a double machine. Naturally, however, the change 
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in frequency is invariable. We understand that the machine 
is run up to speed by a small induction motor. 


Frequency Converters.—We notice in the Electrical 
World & description by Mr. A. S. McAllister of a frequency 
converter, in which the frequency of the secondary current 
can be made practically anything by means of slight altera- 
tions in the original design. The principle on which the 
author proposes to work is that of using an ordinary induc- 
tion motor as a frequency changer. It is known, for instance, 
that if the rotor of an induction motor is fixed, it has the 
current induced in it, the frequency of which is equal to 
that of the current supplied to the stator. Again, if the 
induction motor is allowed to run up the speed, the 
frequency in the rotor becomes less and less. If, now, 
the secondary is driven by independent means at any 
fixed speed, the frequency obtained in it by the combina- 
tlon of its epeed and of the speed of the revolving field can 
be made anything at pleasure. The author suggests for 
the driving а synchronous motor, so that а constant 
frequency would be obtained in this secondary. By 
means of analysis he then shows that the actual dimensions 


of the machines will be considerably less than if the whole 


of the current required was actually converted. In fact, 
the power which has to be supplied by the frequency con- 
verter, bears to the total output the ratio of the primary 


frequency to that of the secondary. The rest of the power 
is then supplied by the synchronous motor. For instance, 
if a lighting load of 60 kw. has to be taken from a power 


circuit the frequency of which is only 25, and assuming 
that the frequency of the lighting circult has to be 60, then 


the capacity of the frequency converter will have to be 
25 kw. and that of the synchronous motor 35 kw. This 
idea of Mr. McAllister seems to have in it the elements of 


success, 
Tramway Comparisons.—In its issue for May the 


Street Railway Journal has an editorial note comparing the 
figures obtained from the tramways in Great Britain and 


Ireland for the year ended June 30, 1900, with those of 
various street railways in operation in America. Taking 
the gross receipts from operation, these in the case of Great 
Britain and Ireland amount to £5,282,240, and it is shown 
that the gross receipts of two companies in one city in 


America, the Metropolitan Street Railway Company of 


New York and the Brooklyn Rapid Transit Company, 
nearly equal our results, the total being 5, 206, 128. 
Again, the gross receipts of the Massachusetts companies 
amounted to £4,277,528, and it is pointed out that these 
companies, with lower gross receipts, paid just about twice 
as much in taxes as the English companies, and that the 
roads in Greater New York paid about 24 times as much 
in taxes. Of course, this is easily explained away by the 
fact that the taxes paid by the street railwaye in the States 
are very much greater than in the United Kingdom, ao that 
a comparison of this sort conveys no reliable information 
of value at sll when making a comparison. We are rather 
amused to find that at the end of this article the total pay- 
mente on account of injuries and damages payable by the 
companies are given in comparison. If this is to be taken 
as а reliable basis of comparison as to the relative import- 
ance of the street railway or tramway systems on either 
side of the Atlantic, we in this country certainly take a 
back place. For instance, while Massachusetts has been 
held liable for £118,501 in respect of these matters, we 
in this country have only paid £38,538 during the same 
period. We agree that gross receipts, and to some extent 
taxes, may be taken as a fair basis of comparison, but it 
is absurd to suggest that the compensatory liabilities in 
respect of accidents, etc., have any bearing whatever on 
the relative positions of the tramway industry in the two 


499 


THE ELECTRICAL ENGINEER, MAY 24, 1901. 


countries. It would appear to us that the low figure laid 
to our account as compared with the States is rather a 
mattar for congratulation than otherwise. 


Electricaliy-Comtrolled Bulkhead Doors.— Mx. 
George W. Walsh has an article in the American Electrician 
on this subject which embodies several interesting pointe. 
The repeated failares of bulkhead doors to close promptly 
enough to save the ship have caused dissatisfaction and 
anxiety in many quarters Both the hydraulic and 
pneumatic methods of controlling these doors have proved 
at least uncertain enough to involve an element of danger. 
Electricity, on the other hand, is peculiarly well adapted to 
the performance of this work on a ateamer. One great 
thing in its favour, the author pointe out, is that a sudden 
and great power can be exerted at a critical moment, 
excceding often by far the normal rated power of the 
apparatus. Owing to the fact that electricity is used so 
generally on shipboard now for a great variety of purposes, 
a new auxiliary source of power does not have to be 
installed to control the bulkhead doors in an emergency. 
For nearly a year now there have been in operation 
electrically-controlled bulkhead doors on the United States 
cruiser “ Atlanta.” The apparatus used was devised by 
Naval Constractor Francis T. Bowles, of the Brooklyn 
Navy Yard, and a model of it was placed on view in the 
war material building at the Paris Exhibition. According 
to Mr. Walsh, this apparatus has proved so successful that 
the Navy Department of the United States has decided to 
equip all future warships with the electrical mechanism, 
while many of the warsbips now in service will gradually 
be changed also in this respect. The “St. Paul” and other 
ocean. merchant steamers have also adopted the. electric 
bulkhead door. Among the many unique features of the 
apparatus, it is so wired that the officer In charge can 
operate it from the bridge, and by pushing a button he can 
tell at any moment the condition of the door. A small 
lamp near the button indicates whether or not the door is 
in good workimg order, the current being automatically 
cut off when the door is closed, and so darkening the lamp. 
One great advantage of the invention is that one or a dozen 
doors may be closed simultaneously or in rapid succession. 
In cases of emergency there is provision made for local 
control of the apparatus between decks in addition to the 
control from the bridge. 

The Newport Tramways.—We have recelved a 
copy of the South Wales Argus for May 15, in which there 
is an amusing résumé by the editor of the debates in the 
Newport Town Council over the acceptances of the con- 
tracts for the tramway power station. According to the 
editor’s account, the fight was a three-cornered one. The 
first party advocated that the power station, which is to 
be equipped under the supervision of Mr. Horace F. 
Parshall, should be used to supply not only the tramways, 
but also а certain amount of power for other purposes— 
perhaps some lighting, from what we can gather. The 
next party advocated the use of electric tramways, but 
were not in favour of municipal control The third party 
strongly supported the present electricity works, and 
advocated that the supply for the tramways should 
be taken from plant erected either in the station or 
in extensions of it. It will be remembered that 
the lighting station, which wae one of the first 
equipped by Mr. Robert Hammond as consulting engineer, 
supplies on the single-phase alternating.current system, 
whereas the tramways require continuous current, and the 
same is advocated for the supply of motors, and also for 
lighting in the contral portions of the town. The end of 
the debate seems to have been exciting, as personal remarks 
were made by various members of the Town Council. We 


think that the Council were not well advised, however, 
when they called in the resident engineer of their electric 
lighting works and asked him to give his opinion as to the 
position of the tramway works. It is not right to expect 
two electrical engineers to argue out differences of opinion 
for the edification of any town council. The more dignified 
course, having called in outside advice, is to adhere to the 
advice given, which has practically been done in this 
instance, except that а needless amount of heat was gene- 
rated by the discussions of detaile in public. It was 
incidentally mentioned at the meeting in question that Mr. 
Robert Hammond had resigned his position as consulting 
engineer to the Council on electric lighting matters. The 
most amusing part of our contemporary's report is the 
editorial comparison of the eloquence of the two experts 
who bave advised the Council on their electrical under- 
takings. 

London County Council Tramways.— The agenda 
of the London County Council for this week contains а 
report of the Highways Committee, which is dated May 16, 
concerning the proposed reconstruction for electric traetion 
of the considerable further portion of the London County 
Council tramways. The details as to which of the lines 
are next to be started will be found in a note elsewhere in 
this issue, and these lengths involve the equivalent of some 
134 miles of single track. With respect to the equipment 
of these lines, the Highways Committee suggest an 
entirely different procedure to that adopted for the first 
three sections of the tramways now under reconstruc- 
tion. Acting on the advice of their chief engineer, the 
committee propose to take full advantage of the 
experience of the various firms of contractors who are used 
to executing such work. The apecifications on which 
tenders are to be invited are therefore to be drawn up in 
such a way as not to bind the parties tendering to any 
detaila of construction, For instance, instead of а 
particular design of yoke and insulator being selected on 
which all parties have to tender, the actual design will be 
left to those who offer to supply and equip the same. If 
iv is the desire of the committee to proceed quickly, we 
think that their procedure is one which will have advan- 
tages. But the question arises as to how far it is advisable 
in the long run to let piecemeal the contracts for the equip- 
ment of small lengths of a large system of tramways. 
For instance, as things now stand with the London County 
Council, the first eight miles or во of tramway will be 
equipped with a conduit desigaed by Prof. A. B. W. Kennedy, 
and with the one kind of insulator. The next lengths, 
according to the agenda now before us, are likely to be 
equipped by A. B. and Со., with another type of conduit 
and insulator. There are certain dimensions, of course, 
which have to be the same in each. Again, when the 
third section of the line is equipped most likely another 
firm will have the contract. We should then get some 
20 miles of track in various parts of South London, all 
contiguous, and each equipped with а different system. 
Of course, the difference would mainly lie in the means 
for supporting the insulated conductors, and the County 
Council would get valuable experience. It is questionable, 
bowever, how far this valuable experience—which would be 
of the nature of a good knowledge of how not to do things— 
would make up for the trouble arising out of the want of 
uniformity. 


Two versus Feur-Moter Cars.—At the meeting of 
the New England Railway Club at the end of February 
last, two papers were read on the advantages of cars 
equipped with two motors as compared with those of cars 
having four motors—i.e., one on each axle. The first of these 
two papers was by Mr. W. Pestell, the electrical engineer 


(qub KLEOPARICAL ENGINEER, MAY 24, 1901. 


133_ 


of the Lynn and Boston Railroad Company. The motors 
with which he experimented were, as a rule, of the G. E.-58 
type. In each case the motors on the four-motor tracks 
were of exactly the same size as the two motors used for 
the same cars, во that there was a considerable excess of 
motor weight to be carried in the case of the four-motor 
equipments. To really make the experiments of value, the 
gross output of the motors should have been the same in each 
case—t.¢, the size of the motors in the four-motor equip- 
ment should have been half that of the two motors used in 
the other case. From actual trials and practice the author 
found that, as а rule, the four-motor cars consumed abont 
85 per cent. more energy than those equipped with only 
two motors. He obtained rather higher speeds, as is shown 
by the curves given in the report of the paper in the Stree 
Railway Journal. We gather, however, that as the cars 
equipped with four motors were worked in the ordinary 
service, the increase of speed could not be great, as other- 
wise the cars would have got out of their schedule time, 
and would have had to wait behind at frequent intervals. 
The author's experimenta on the heating of the motors was 
naturally greatly in favour of the four-motor equipments, 
his conclusion being that as regards the deterioration of 
tbe windings, the four-motor equipment had the advan- 
tage over the two-motor equipment in the ratio of 
6 to 1. On the other hand, he thought that the 
extra wear, or, rather, the more wearing parts of the 
four-motor equipment, would be against them. Mr. C. B. 
Bigelow, the inspecting engineer of the Boston Elevated 
Railway Company, also read a paper on the same subject. 
In this case, again, we gather that the gross power of the 
four motors was considerably more than that of the two 
motors. In fact, the weight of the whole car with the 
equipment of four motors was 18 per cent. greater than in 
the other case. He found, however, as would be expected, 
that he would get much quicker acceleration with a four- 
motor equipment. In fact, a speed of 15 miles per hour 
was reached in only 68 per cent. of the time required by 
the two-motor cars, but 64 per cent. more current was 
used to give the same speed. In view, however, of the 
reduction of time, it only made an increase of about 12 per 
cent. of energy. From what we can gather from reading 
through these papers, and the discuesions which follow the 
experiments made, were not really such as to bring out the 
relative advantages of the two methods. Although both 
the anthors reported against the four-motor equipment, it 
does not follow that on lines such as the Metropolitan 
District Railway, where all the energy is used in accolerat- 
ing the cars, that the gain from the four-motor equipment 
may not be very considerable. If, however, one tries to 
run cars equipped with four motors in the same achedule 
as those with two motors, no advantage would result. 


Electricity іп West Ham.—If not in its locality, 
West Ham at least compares most favourably with any of 
the other metropolitan boroughs in regard to its electrical 
undertaking. Already the Corporation electricity station 
has been found to be inadequate to the demand, and a 
scheme of large extensions and additions, both in con- 
nection with the lighting department and the projected 
electric tramways, is well advanced. Looking back on the past 
three years one is struck by the rapidity which has marked 
the progress of the electric light in the borough. Lasst 
year, for instance, the maximum demand at any hour was 
578 kw., at the present time it is 1,000 kw., which shows 
a growth of close on 100 per cent. Consumers are now 
being connected at the rate of 12 per month, the charge 
per unit being 3:90d., which is the lowest of all the 
metropolitan boroughs having their own electric light 
undertaking, with the exception of Shoreditch. Among 


the various improvements introduced within the last year 
or so are the abolition of meter rents, the introduction of 
the system of allowing discounts, and the inauguration of 
the system of free wiring. The latest problem which is 
having the careful consideration of the Electricity Com- 
mittee is as to supplying electric power for motive purposes 
during the daytime ; and as the best means of demonstrat- 
ing the many and various applications of electricity 
in this connection, the Corporation have organised 
an “electrical exhibition,” which was opened to the 
public in the town hall on Monday last by the Mayor 
of West Ham. Having regard to the local nature 
of the exhibition, we were agreeably surprised to find 
so many well-known electrical firms represented; but 
this only goes to show the deep interest and sympathy 
with the Corporation in their latest effort to convince the 
ordinary householder of the great advantages which elec- 
tricity has over all other motive powers. As showing the 
representative character of the exhibition, we may mention 
afew of the exhibitors. Thus Messrs. S. Z. de Ferranti 
show switchboard gear, rheostats, direct-current meters, 
etc. ; while no less than seven different firms have electric 
motors, direct and alternating, driving various machines 
on view. These are Messrs, Geipel and Lange, the 
Langdon-Davies Electric Motor Company, the British 
Thomson-Houston Company, the General Electric Com- 
pany, Messrs. Verity's, Messrs. Witting Bros., and the 
Vulcan Electric Company. The last-mentioned firm 
particularly demonstrates how suitably electric motors 
may be employed for various domestic purposes. We 
noticed, for example, electrically-driven sewing, mangling, 
washing, and knife -cleaning machines in operation, 
while an electrically-heated flat-iron also appeared to 
perform its work with due effect. Among the numerous 
other exhibitors we may mention Mesers. Jackson Bros., 
showiog cooking apparatus, electric fans, telephones, eto.; 
the British Insulated Wire Company, cables; the Hart 
Accumulator Company, storage batteries ; the Electric 
Lighting Boards Company, electric signboards for adver- 
tisement purposes, etc.; and the Renewable Lamp Com- 
pany, showing glass-blowing for incandescent electric 
lamps. The stall of the General Electric Company is 
particularly attractive. Here may be seen the application 
of electricity for such things as kettles, clgar-lighters, and 
similar articles; while Messrs. Young and Marten have 
given special attention to electric cooking and heating 
apparatus of all kinds, An interesting feature of the 
opening day was the “setting” of an exhibition edition 
of one of the local papers on the spot by means 
of an electrically - driven Linotype machine. The 
town hall, which has been appropriated for the purpose, 
is artistically decorated with festoon cables and ornamental 
signboards, which lend a most brilliant effest to the 
surroundings. Mr. James K. Bock, the borongh electrical 
engineer, whom we heartily congratulate on the organisa- 
tion of the exhibition, is issuing a little pamphlet giving а 
brief résumé of the history of electricity, as well as a few 


of the methods by which electricity is produced and utilised 


for modern commercial purposes. In this we notice а good 
view of the engine-room at the West Ham eleetrieity atation, 
showing the 550-h.p. generators, before the addition of the 
two recent sets of 2,000 h.p. each, Altogether there is 
now some 6,000 h.p. of plant at the central station. Another 
view of a part of the transformer chamber at one of the 
electricity sub stations is equally interesting. It was the 
original intention of the committee to close the exhibition 
to-morrow (Saturday), but owing to the success which has 
во far attended the movement, it has been decided to extend 
the time for another week. 
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ILFORD ELECTRICITY WORKS. 


— e] MÀÀ—— 


Mr. Arthur H. Shaw, A.M.I.E.E., was born at Clapham, S.W., 
in 1867. He entered the employ of the Manchester Edison-Swan 
Company at Manchester as pupil, etc., in 1883, and in 1887 
entered the works of Messers. Fowler and Lancaster, in Birm- 
ingham, leaving them in 1889 to take the position of electrician 
to the Marquis of Salisbury at Hatfield. In order to gain further 
experience, especially in regard to electric traction, Mr. Shaw 
proceeded to the States in 1890, and entered the works of the 
Thomson-Houston Electric Company at Lynn, passing through 


MR, A. SHAW, ELECTRICAL BNGINEER TO THE ILFORD 
URBAN DISTRICT OOURCIL. 


the shops and *' expert course" both in lighting and traction. In 
1893 he went to Jamaica for the Thomson-Houston International 
Company to take charge in their interests of the Jamaica Electric 
Lighting and Power Company, Limited. Ten months later he 
was transfe as manager and engineer to the British Guiana 
Electric Mga and Power Company, Limited. After 18 monthe in 

шагага he reburned to Engiand in 1895, and joined the Otis 
Elevator Company as electrical engineer, but left them in 1896 to 
take the post of chief assistant to Mr. W. C. C. Hawtayne, con- 
Bulting engineer. In 1898 he was appointed reeident engineer to 
the Harrow Electric Light and Power Company, Limited, and was 
promoted to his present position in February, 1901. 


that one-half of the streets now electrically lighted are not 
indicated on the Ordnance map, or at the most are shown 
by a few dotted lines indicating probable street extensions. 
In view of the rapid rate at which Ilford has grown and is 
growing, we hardly like to make any statement as to the 
population within the boundaries controlled by the Urban 
District Council. According, however, to the preliminary 
report of the census authorities, the population on 
March 31 was 41,929. The industries of Ilford are 
summed up in the statement that building residential 
houses finds employment for the bulk of the labour 
actually engaged 1n the district. The very large majority, 
however, of the inhabitants come up to town each day, an 
excellent service of trains being provided by the Great 
Eastern Railway. 

It was in 1897 when the energetie councillors of Ilford 
first bethought themselves of electric lighting their dis- 
trict. Mr. W. C C. Hawtayne was called in to advise 
the Council, and his report was adopted in November of 
that year. A provisional order was applied for and obtained 
in 1898, and in October of that year Mr. Hawtayne received © 
instructions to at once prepare plans and specifications for 
somo 17 miles of electrical tramways. Powers for the 
construction of these have been obtained, and due pro- 
vision was made for the same when drawing up the plans 
for the electric lighting station. There is a striking 
difference between the action of the Шога Council in these 
matters and that of other town councils who have obtained 
provisional orders and held them for years without taking 
action. In Ilford, the decision of the Council to go in for 
lighting and traction has in each case preceded the granting 
of parliamentary powers. An advantage from the busi- 
nesslike decision shown is that Mr. Hawtayne has been 
able to organise the work so that it can be carried out 
economically with the least inconvenience to the people. 
For example, when the lighting feeders and distri- 
buting mains from the power-house to the various 
parts of the district were being laid down, it was 
known exactly where the feeders for the tramway 
system would afterwards be required. Earthenware ducts 
were accordingly laid down, into which the tramway 
feeders will be drawn very shortly. By means of this 
there will be no need to break up the streets a second time, 
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Nd. 2:—Pian of the IHord Electricity Works, 


Anyone who knew Ilford some 10 years ago wonld be 
utterly bewildered if he were to revisit it to-day. He 
would find green fields replaced by countless streets of 
houses, and also that most extensive building operations 
were being carried on in all directions. Asan example of 
the progress made, one has only to compare the map which 
we give herewith of the streets which are now electrically 
lighted with the latest Ordnance map. The date of this 
Ordnance map is only 1897, and yet we should say roughly 


as has had to be done at nearly every town we know of 
when making provision for electric traction. 

In 1897 a site for the works was secured in Ley-street, 
which is, as shown on the map (Fig. 1), in a central position. 
The area of the site obtained is quite sufficient to meet the 
needs of the district as far as power works are concerned, 
and there is also room on it for the construction of car- 
sheds in connection with the electric tramways. The designs 
for the buildings were got out by Mr. H. Shaw, the surveyor 
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to the Ilford District Council, who also superintended the 
erection of these buildings. A general arrangement drawing 
(Fig. 2)showsthe positions of the various parts of these works, 
while Fig. 2 is a cross-section through the same. In the 
plan the chimney shaft is shown, owing to the exigencies 
‘of our space, somewhat nearer to the boiler-house than 
is actually the case. The arrangement of the economisers 
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arranged in two batteries of two and one boller respec- 
tively. Esch boiler is composed of 18 sections, each 
section comprising nine tubes in height, the tubes being 
4in. in diameter and 16ft. long, expanded at the ends into 
staggered headers. The headers are provided with hand. 
holes placed opposite the end of each tube to permit 
cleaning and removal and renewal of a tube, the handholes 


Ето. 3.—Section of the liford Electricity Works. 


із also shown in the plan. It will be seen that when the 
extensions are completed there will be two of tbese useful 
adjunctr, and they will be so arranged that either half can 
be shut down for cleaning. Again, if need be, they can 
both bo closed down, and the whole of the gases passed 
into the chimney by means of the by-pass between the 
two economisors, As will be seen from the photographs, 
the interior of the boiler-house and englne-house is lined 


belng provided with сара fastened with bolt, clamp, and 
cap nut. The several sections are connected at each eud to 


two steam and water drums 36in. in diameter and 24ft. Ain. 


long, and at one end with a mud-drum for collecting the 
deposit. The boilers are constructed for a daily working 
pressure of 200ib. per square inch. Each boiler is fitted 
with steam superheater. There is also a Green 
economiser of 196 pipes іп the main flae, fitted with 


ко, 4.—View of the Ilford Boller-ilouse. 


with glazed b:icks. The walls of the buildings are also of 
bricks, as is the chimney shaft, which is 1851t. bigh. The 
internal diameter of this shaft at tho top is 8ft. Before 
leaving the buildings to pass on to the ongineoring p'ant, 
we must congratulate their designer on their businessliko 
appearance, and on the ample space which ho has allowed 
in each department. 

The boilers аге of tbe Babcock-Wilcox type, three being 
at present installed, each with a heating surface of 2, 197ft. 


scrapers, etc. A gallery and lader aro fitted across tire 
tops of the boilers for facilitating access to the fittings. 
В зуооа the three boilers now fixed, which сап be seen in 
Fig. 4, there is а space for one more boiler of the same 
1z3 before coming to the feed pumps and gear connected 
therewith. There are two of these pumps, the first being. 
of the compound duplex steam type. The other is of the 
treble barrel plunger type, 3}in. by 6in, driven by an 
electric motor made by J. Н. Holmes and Co. Messrs. 
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Babcock and Wilcox have also supplied and erected all the 
miid-steel steam-piping, fitted with wrought flanges, together 
with the necessary valves, which sre so arranged that the 
breakdown of any portion of the steam-main will not 
interfere with the working of more than one engine or 
boiler at any time. The pipes are supported by hangers, 
and provision is made for expansion and contraction, the 
pipes being lagged with non-conducting composition. A 
team - trap is also provided. The complete system of cast- 


‚—— же. 1 ◻⏑ д H 
FIG. 5 —Section on Line A B. 


iron exhaust pipes and valves fitted to each engine la; 
also been erected by the firm, as well as the wrough:-iron 
feed pipes, which are arranged in duplicate, so that oither 
pump can feed into either main. In addition thore is a 
separate injector to each boiler, arranged so that any 
injector can feed any boiler. A storage tank, capable of 
holding 2,000 gallons of water, erected on girdors is pro- 
vided in order that the water flows naturally to the pamps 
and injectors. A complete system of drain pipes has been 
erected. The general arrangements of these pipes are 
shown in Figs. 5, 6, and 7. 

The generating plant in the engine-rcom consists of three 
engines at present, while a fourth eng no is now on order 
and will soon be delivered. Esch of those consiste of a 
General Electric direct-current dynamo, coupled to an 
engine made by Willans and Robinson, of Rugby. The 
engines manufactured by this firm are so well known 


175 amperes. 


they are designed to give 220 kw. without overheating. 
With ordinary conditions for lighting they run as shunt- 
wound dynamos, whereas when supplying the traction load 
they have a series coil assisting in the excitation, so that 
they are somewhat over-compounded. For instance, when 
working on the traction load, the voltage on open circuit 
would be 500 and at full load 550. Through the courtesy 
of Messrs. Willans and Robinson, we are able to reproduce in 
Figs. 11 and 12 the resulta obtained with the 200-kw. machines 
on trial. It will be seen that at 460 volts the steam 
required per kilowatt-hour was slightly below 34lb. The 
smaller set gave even better results, the consnmption being 
as low as 52:59]b. per kilowatt-hour. These engines are at 
the present time working non-condenaing, but if the supply 
of water from the artesian well now being sunk is found to 
be ample, it is likely that condensing gear will be added at 
an early date. 


m 


FIG. 6.—Section on Line C D. 


Before proceeding to describe the switchboard, a few 
words as to the balancing boosting set may be of some 
interest. This consists of four independent dynamos 
coupled together with their axes in line. The two inner 
machines are balancers, and each armature has a capacity 
of 95 amperes, 220 to 250 volts. The two outer machines 
are boosters, and have each an output of 120 volts, 
The «combination runs at а speed of 
850 revolutions per minute. The machinos are of the 
firm's light four-pole typo, and of their usual design, with 
circular pole-pieces and cast-ateel magnet system. The 
windings are embedded in slots on the armature. 

The main switchboard is arranged for three-wire lighting, 
aud has been supplied and equipped by Messrs. Kelvin and 
James White, Limited, of Glasgow and London. The 
diagram of connection used on this board is shown in 
Fig. 18. The switchboard is monnted upon a platform near 
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Кта. 7, —The Ilford Exhaust Pipes. 


that no special description is required of the same. We 
give, however, in Figs. 8 and 9 а plan and elevation 
of one of the 200-kw. sete, of which two have now been 
provided. It will be seen from this drawing that two of 
the engines are of the three-crank type, and that there 
is provision on them so that the governors are able to 
alter the cut-off quickly in case the load {a varled 
between wide limits in a short space of time, as is 
frequently the case in traction working. The smaller 
engine, which is seen to the left of the engine-room 
in the photograph from which Fig. 10 is prepared, 
is a 100-kw. These dynamos of the General Electric 
Company’s make are practically similar to those supplied 
by the same firm for the Wigan electricity works, which 
were described by us in fall in our issue of Feb.1. While 


the normal output of the larger machines is of 200 kw., 


| instraments and switch 


what will be the centre of the engine-room when the works 
are completed —i.e., when the wall, which is shown in 
Fig. 2, is extended out to the line at which the flues curve 
out into the economisers. Tho switchboard (Fig. 14) con- 
sists of polished marble slabs mounted on a steel framo- 
work, with an ornamental metal top, having an electrically- 
driven clock of this firm's make fitted at the centre. The 
total length of the switchboard is 19ft. біп., and it is 
divided into 10 separate panels. The four panels at the 
left contain all the instruments and switch gear for 
the negative side of the dynamos and feeders. The 
four panels at the right contain all the instraments and 
ewitch gear for the positive side of the dynamos and 
feeders, and the two panels at the centre contain all the 
gear for the batteries, boosters, 
balancors, and middle wire. 7 The switchboard as at present 


ter 4 
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wise pattern, S. R.“ (siphon recorder) voltmeters, record- 
ing voltmeters, and earth-current recording ammeter. The 


arranged is capable of dealing with three dynamos and 
11 three-wire feeders, as well as two boosters, two 
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FIG AND 9.—Plan and Elevations of the 200-kw. Willans-General Miecteic Steam Dynamo. 


balancers, two batteries, etc. Space, however, is provided | top panel on the positive and negative side contains all the 
by which instruments and switch gear for three other | switch gsar and instrumenta for the feeders, as well as tho 


Fic, 10.—The Ilford Steam Dynamos. 


dynamos and one feeder can be added at а lat:r date. All | plugging bars for the dynamos, boosters, and feeders. The 
the instruments mounted on the board are of the Kelvin | two lower panels on the positive and negative side contain 
type, and include ampere gauges of the sector and edge- | all the instruments and switch gear for the three dynamos, 
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the two other panels at the bottom being left spare for the 
addition of switch gear and instruments necessary for three 
extra dynamos to be added at a later date. The two large 
dynamos are provided with double-pole throw-over switches 
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in order that np ор be thrown over either to traction or 
lighting. These throw-over switches are neatly arranged with 
a catch, so that when the circuit is being broken from the 
one apt of contacts the catch prevents an accidental throw- 
over into the lower set of traction contacts unless such a 
connection is 2 ees The automatic cut-outs fitted in 
the dynamo and feeder circuits are of Ferguson and White’s 
patent type, and are arranged to work either as a maximum- 
current cut-out or a reverse-current cut-out. During work- 
ing it is set as the former, and when it is desired to shut 
down a machine it is changed to act as a minimum cut-out. 
This change is made simply by turning over a small key 


© Fie. 13 — Disgram of Connections of Main Switchboard. 


from the position marked maximum to that marked 
"minimum." By the adoption of this type of cut-out it is 
impossible to hold the switch closed should an excessive 
current bo passing, and the same handle is arranged so that 
it can be used as an ordinary switch. Carbon breaks and 
asbestos screens are provided for taking and effectively 
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wiping out any spark that may occur. The fuses on the 
dynamo and feeder circuite are of the plug type, and are 
thoroughly protected by means of porcelain covers. . On the 
centre panel and at the top are mounted theamperegaugesfor 
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Fid,‘13,—Efficiency Curves from 200-kw. Steam Dynamo. 


the balancers, batteries, and middle wire, as well as the two 
recording voltmeters. Immediately below the ampere 
gauges are fitted the voltmeters for the batteries and bus 


Fic. 14.—The Ilford Switchboard. 


bars, as well as the two Kelvin electrostatic multicellular 
voltmeters for the feeders. On this panel also are mounted 
the booster ampere gauges, as well as the single-pole 
emergency switch for the batteries. On the lower centre 
panel is mounted the switch gear for the balancers and 
boosters, as well as the bandwheels for the battery-regu- 
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lating switches. The battery-regulating switches them- | left, The space between the two points of these arrows is 
selves, however, are mounted on a separate marble slab | practically equal to the distance through which the wheel 
(Fig. 15) which is let into the battery-room wall, the connec- | has to be used to overcome back-lash when reversing the 
tions to the cells being run directly from the back of this E 

board. The switches themselves are actuated from the | 
main board by means оѓ shafting geared to the hand wheels 
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Fie 16.—View of the Accumulator Regulators and Transmission Gear 
for working the same from the Switchboard, 


Fia. 15.— Details of Transmission Gear to Accumulator Switches One 
revolution of she hand wheel shifts the contacts one oeil, 


direction of the rotation. Arrangements are also provided 
on the lower centre panel by which the boosters, ordinarily 
used for charging the batteries, can be connected to 
vertical bara on the positive and negative side and can 


(Fig. 15), and as arranged at this station has a very neat and 


compact appearance. 
In order that the attendant working the switchboard 
may know when working these handwheeis that he is not 
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Fic. 17.—View of the Accumulator Соп зө 1 u.s, 
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thus be used to raise the voltage of any set of 
feeders Tho Kelvin earth-current recorder and sbort- 
circuiting switcb, for use with tbe earth circuit, 
are also mounted on tbe centre panel. On the wall 


leaving the accumulator switch In the wrong position, a 
system of electric belle has been provided, which will ring 
when the switch isin an intermediate position between the 
two contacts. Avother interesting feature ie the uso of 


arrows on the bandwheel in order to indicate approxi- 


mately the right position in which the wheel shouid be 


below tho platform are fitted the two Aron battery 
meters, as well as the three Thomson dynamo watt-hour 
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meters. The whole of the work on this switchboard bas 
been carried out by Messrs. Kelvin and James White, 
Limited, and the same firm have also been responsible 
for the eonnecting up of the machines and accumulators 
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amperes for three hours, at 460 volts The contain- 
ing boxes are of wood, lead lined, each cell consisting 
of 19 plates supported on glass slabs and separated by 
glass tubes. The cells are erected on sinyle-tler stands, 
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FIG. 18.—General View of the Шога Accumulator-Room, with I. P. S. Accumulators. 


to their respective switches. The connections in the 
accumulator-room are carried out by means of copper 
rods, which are painted to protect them from acid fumes, 
In Fig. 17 we give a view of these connections, which 
bave been equipped in а most workmanlike way. 


FIG, 19. —A Switch Pillar. 


The accumulators (Fg. 18) were supplied by the Electrical 
Power Storage Company, and are of the K.L.P. type. There 
are 270 of these cells provided, each of which is capable 
of discharging at 400 amperes for one hour, or 200 


and the weight of each cell complete with acid is approxi- 
mately 170lb. As will be gathered from the illustration 
(Fig. 18), the accumulator-room is a spacious one; in fact, 
we know of no accumulatorroom in the kingdom the 
arrangement of which we prefer to those we have seen at 
Ilford. The only objection in the same is that the regulat- 
ing cells are not connected on the earth side of the 
batteries, so that there is practically 500 volts between the 
cells on the opposite sides of the centre of the alley. 

The supply of electricity throughout Ilford has to be 
given over an area approximately three miles long and 
two miles broad. This is done on the low-tension three- 
wire system at 460 volts between the outers. Nine feeders 
in all are included in the firat scheme, and these consist of 
either triple-concentric or concentric mains, which are 
armoured and laid direct in the ground. The three-core 

ilot cables laid to the end of each feeder are also armoured. 

he distributing mains, on the other hand, consist of three 
single cables, which are only lead-covered, and are laid in 
wooden troughs on the aolid filling-in system. The sections 
of these are respectively 12, 06, and 12 square inch. In 
the usual way this distributing system would be connected 
throughout, but disconnecting boxes are placed at the 
end of each street, by means of which the mains can 
be divided up when required. Instead of using street 
feeder boxes, the whole of the feeders are led to feeder 
pillare, which are much more accessible than street boxes. 
One of these feeder plllars is shown in Fig. 19, while Figs. 20 
and 21 show the appsratus contained in this pillar. The 
street-lighting—of which a large amount is being done, 
there beiog at the present time 506 incandescent lamps 
and 55 arc lamps in use—is all carried out by means of 
independent cables from the feeder pillars. The arc lamps 
are ran five in series off one side of the three-wire system. 
The whole of the cables, amounting to more than 60 miles 
in length, were manufactured and laid by the W. T. 
Henley's Telegraph Works Company, Limited. The same 
firm have also laid about seven miles of stoneware ducts 
and drawing-in boxes, which are to be used for extensions 
and for the tramway feeders. 

The street-lighting has been let in two contracts. The 
first of these was for the arc lighting in the main road, and 
was awarded to Messrs. Verity’s, Limited, This firm have 
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supplied the 33 double-carbon arc lamps of 10-ampere 
capacity, referred to above. Each lamp is adjusted to burn 
in series with four others across the 230-volt mains, and is 
under a guarantee to keep within 3 per cent. of 45 volts at its 
terminals. They are erected under a specially-designed hood 
and carrier on the tops of the traction poles (Fig. 22), each of 
which is also provided with two ornamental bracket-arms 
carrying Incandescent lamps. The poles themselves are of 
ateel, the bases being of massive design in cast iron. The 
switch gear, automatic cut-out, resistances, etc. (Figs. 25 
and 24), are all carried in the bases of the poles, and are 
of a specially compact and suitable design. In addition to 
the above arc lamps and posts, there are a further 40 trac- 
tion pillars only already erected and used to carry incan- 
descent lamps. Provision is made on these for the addition 
of arc lamps themselves, with heads corresponding to the 
others when required. The whole of this contract was 
placed with Verity’s, Limited, the carrying out of which 
has been supervised by Mr. C. S. Northcote, M. I. E. E., 
thelr newly-appointed manager. 
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The incandescent streot-lighting has been done by the 
Improved Electric Glow Lamp Company, who have supplied 
the new posts required to support the lamps. This was 
necessitated because the gas company refused to sell tho 
gaslight standards. In certain of the newer districts, how- 
ever, these standards are already the property of the Council, 
so that only new lanterns will be required. In fact, the 
opposition of the gas company has gone so far that they 
not only refuse to sell or to remove their lamp- posts, but 
have also continued to light the same free of cost. In 


certain instances they have even gone so far as to instal 
two of tbe latest type of incandescent gas burners in order 
to show what they can do in the matter of street-lighting. 
In view of the fact that there is often barely more than a 
foot between the two lantorns, the absurdity of the present 
condition cf street-lighting in Ilford will be appreciated. 
To revert to the electric lamp-pillars supplied by the 
Improved Glow Lamp Company, they are fitted with 
copper lanterns glazed on four sides, each fitted with two, 
three, or four-light fittings and improved reflector incan- 
doscent lamps. These Jamps consume 60 watts per 
lamp, and are ststed by the company to give 80 c.p. 


per lamp in. the desired direction. The fittings con- 
sist of a special compact double, triple, or quadruple 
lampholder, in which the lamps are placed at an angle 
of 20deg from the horizontal, double lampholders being 
fitted in lanterns placed on either side of the street the 
game distance apart as the old gas lanterns, triple lamp- 
holders (two lamps in line and one at right angles) at the 
corners of branch streets, and quadruple lampholders at 
cross atreets. The light given out by the filaments of each 
lamp is collected by the silvered top surface of these now 
well-known lamps and distributed over a given area below 
the horizontal in such a manner that the light from each 
individual lamp crosses that from the next in line with it 
about 8ft. above the ground, thus producing an even light- 
ing area of high candle-power, covering the whole of the 
space, road, and pavement between neighbouring lamp- 
posts. From recent tests the company claim that two 
60-watt Improved Electric Glow lamps placed 100ft. apart 
will illuminate an area of 1,000 square feet with a mean 
candle-power of 60. Each lamp-post is provided with a 
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D.P. damper pattern cut-out specially mounted and 
covered ip, and fixed in the base of the post. All the 
posts are wired in groups and controlled from section 
pillars in the usual manner, alternate lamps being on 
different circuits. 

The scale of charges for private lighting at Ilford can, 
at the option of the consumers, be either a flat rate of 
5d. per unit or a sliding scale rate on the Wright maxi- 
mum-demand system. If this latter scale is selected, the 
consumer will pay 8d. per unit for the first hour's average 
consumption per day of his maximum demand, and 2d. 
for all above this. In order to encourage the supply of 
electricity to consumers, the Ilford Urban District Council 
have arranged to wire consumers houses on the deferred 
payment system The one advantage of this which it 
appears to us is likely to be most appreciated in Ilford is 
that any consumer can get his house wired by the contractor 
who has all the free wiring work to do, and can then pay 
cash down for the same. Such a large number of the inhabi- 
tants own their own houses that they are quite prepared to 
expend the necessary moneyin the firat instance, but they will 
gain a great advantage from the lowrate at which the Council 
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will do the work, and from the fact that the same is done Ham, also through Ilford to East Ham and to Barkingside, 
under the supervision of the Council's engineers. The | and in the East along the High-road to Romford-road to 


station has been giving a supply for certain hours in the 
day for some weeks, but the formal opening of the station 
is to take place on Saturday next. ө Council then pro- 


to throw the station open for the ratepayers to 
t. There is also under consideration a proposal that 
the station shall be open for an hour on a certain day of 
each week, in order 


t the inhabitants of Ilford may go 
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FIG. 22. 


and admire the good works which (Беу havo secured under 
tho able advice of Mr. W. C. C. Hawtayne and their sur- 
veyor, Mr. H. Shaw. Mr. A. Shaw, the borough electrical 
engineer, has been responsible for the carrying out of the 
work, and is to be congratulated on the prompt way in 
which he is having the various plant completely equipped 
for work. 

Mr. Hawtayne is now urging forward the electric 
tramway work, and several of tbe specifications are ready 
for issue. These electric tramways when compl ted will 
form a through connection to Barking, and thenco to West 


Chadwell Heath. The track alon 
the High-street will be double throughout, with trolley 
wires supported from centre poles. 
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Files. 28 AND 24. — Base of Traction Pole, showing Arc Lamp Switch Gear. 
the Romford-road and 


n the other streets 
INCANDESCENT LAMP MAINS 


BSTITUTIONAL. 
RE.SISTANCE 


O ОЕ оО 
F. E. f : 
“у. LIGHTRIN МУМ, 
FIG 25 —Counecitonsa to Arc and Incandescent Lamps in Main Streets. 


the line will chiefly be single track with side-pole supports, 


with turnoute or short lengths of double track as indicated 
above. The tramway leading to Barkingside passes along 
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Ley-street, past tho generating station. Two overhead 
trolley wires will bə provided throughout to do away 


with the necessity of employing frogs for turnouts, and the 
line will be constructed in sections not exceeding 4 mile 
in length. Guard wires and all usual accessories will be 
rovided. The rails will be of the girder pattern, 100lb. 
n weight, electrically bonded and supported on 6in. of 
concrete, with stone setts between rails and tracks and 
18in. outside of tracks. The overhead trolley wires will 
be supplied at 800 volts from the generating station 
through feeders laid partly solid and partly drawn into 
conduits. The usual feeder pillars will be provided, 
together with telephone equipments and switching gear 
for isolating the half-mile sections. There will be 12 double- 
deck motorcars, to seat about 43 engers, each provided 
with two 25-h.p. motors, and usual controlling gear, 
emergency switches, ete. The cars will be lighted elec- 
trically. The ear-sheds will be erected on land adjoining 
the power station and additional generating plant will be 
provided at the works, also designed, as is the present plant, 
to be suitable for either traction or lighting purposes as 
required. A number of steel poles along the High-street 
and Romford-road have already been ereeted, and these 
poles will serve both the p e for supporting the trolley 
wires and for public streot-lighting by means of arc and 
incandescent lamps. Intermediate poles will very sbortly 
be erected when the permanent way is started. The total 
length of the tramway route now being equipped is 
6m. 3f. 5 Eich., made up of 2m. 3f. 6˙8ch. of single track 
and 3m. 7f. 6:45ch. of double track. 


OBITUARY. 


Sir Courtenay Boyle. 


The sudden death of Sir Courtenay Boyle, permanent 
secretary to the Board of Trade, through heart failure, will 
be sincerely regretted by electricians who recognise his 
remarkable ability for the position he so ably filled. Born 
in Jamaica in 1846, the eldest son of Cavendish Spencer 
Boyle, grandson of the seventh Earl of Cork, Sir Courtenay 
Boyle was educated at Charterhouse, and subsequently at 
Christ Church, Oxford. From 1868-73 he was private 
secretary to the Viceroy of Ireland, and again from 
1882 85; from 1873-85 he also occupied the position of 
Local Government Board inspector; from 1886-93, assistant 
secretary to the Board of Trade; and in 1893 he attained 
the office of permanent secretary to the Board of Trade. 
Created a C.B. in 1885, he was made Knight Commander 
of the Bath in 1892. On railway matters he was, of 
course, a recognised authority, while one of his favourite 
themes on which he was never weary of dilating was the need 
of better commercial training for the youth of England if 
the nation was to keep its place in the struggle for existence. 
Sir Courtenay, in his position as permanent secretary to 
the Board of Trade, has been identified and chiefly 
responsible for much of the important work which has 
been accomplished by the department in recent times. 
Probably his greatest and most arduous task was that 
which he performed as joint commissioner with Lord 
Balfour in revising the rates, tolls, and charges of the 
railway companies in the United Kingdom. A mere 
recapitulation of the Acts the adoption of which Sir 
Conrtenay Boyle recommended to Parliament would 
осепру more space than we have at our disposal We 
may mention, however, that in 1888 he had much to do 
with the Railway and Canal Traffic Act, and a year later 
with the Regulation of the Traffic Act. The latter was a very 
important statute, empowering the Board of Trade to call 
upon railway companies to fit their passenger trains with 
continuous brakes, as well as to interlock their points 
and signale The year 1894 witnessed tbe passing of 
another Railway and Canal Act, designed to check the 
raising of the rates which Lord Balfour and Sir Courtenay 
Boyle had previously fixed. About this period, too, the 
latter turned his attention to the consolidation of the 
statutes relating to merchant shipping. In 1890-1 Sir 
Courtenay served with Lord Rayleigh and Lord Kelvin 
on the Electrical Standards Committee, and in July, 1898, 


he was an active member of the committee which, ander 
the chairmanship of Lord Rayleigh, considered the desir- 
ability of forming a national physical laboratory. Eighteen 
‘onthe ago Sir Courtenay was called upon to preside over 
the inter-departmental committee on the expediency of 
establishing electrical communications between light- 
houses and the shore, and this committee has not yet 
finished its labours. One of his last public acts in 
London was to give evidence before the Parliamentary 
Committee on Metropolitan Underground Railways. 
From the inception of the new National Physical 
Laboratory the late secretary to the Board of Trade 
took the greatest interest in the progress of the institu- 
tion, and entertained high hopes of the position it was 
destined to occupy in English sclence. In the vexed 
question of а suitable site for the laboratory he acted 
with much tact and discernment, and took а prominent 
part in the long and delieate negotiations with the 
tramway companies and the Kew and Royal Society 
authorities, which finally led to the adoption of Busbey 
House, Hampton Court, as a site, and the settlement of 
the terme of compensation for the removal of the magnetic 
apparatus from the Old Deer Park institution, under 
Dr. Chree. As far, however, ав electrical engineers are 
concerned, Sir Courtenay Boyle will be remembered more 
for the good work which he done in connection with 
electric lighting and electric traction regulations. When- 
ever the industry had so advanced as to require new 
regulations or the abolition of old ones, the late Permanent 
Secretary made a practice of holding a conference with 
electrical engineers representing various interests, and 
at these conferences the whole matter of the proposed 
change was thrashed out. Sir Courtenay Boyle's tact 
in presiding over these conferences was evidenced by 
the fact that they wore always conducted in a businesslike 
way, all sides having a hearing, and we do not remember 
any case in which his decision was afterwards cavilled at 
by any of the parties represented. His last work in this 
direction was the amendment of the rule which originally 
gave the consumer power to prevent a complete change 
over to the higher voltage of an electric lighting under- 
taking. The decision in this instance was only given a week 
or two ago. Notwithstanding the great amount of work 
associated with the post of permanent secretary to the 
Board of Trade, Sir Courtenay Boyle maintained his 
eneral love of sport throughout. In his young days Sir 

urtenay made a name for himself both at Charterhouse 
and Oxford as an excellent cricketer. 


Mr. E. W. Parsone. 


We regret to record the death, in his fifty-third year, of 
Mr. E. W. Parsoné, who for the last 30 years has been 
intimately connected with the submarine telegraph industry. 
Mr. Parsoné, on leaving the University College School, 
entered the service of the Great Western Railway Com- 
pany, and in 1870 joined the staff of the late Sir Charles 
Bright, and was employed in the laying of the cables of 
the West India and Panama Telegraph Company. He 
eventually was engaged on the staff of the India Rubber, 
Gutta Percha, and Telegraph Works Company, and after 
being employed in the laying of cables along the French 
coast and between Marseilles and Algeria, and between 
Marseilles and Barcelona, he proceeded to the West 
Coast of South America, and became manager of the 
first series of submarine cables laid in these waters between 
Callao, in Peru, and Valparaiso, in Chili. He served 
with conspicuous ability in this post during the 
trying times of the war between these two countries, and 
made many friends among the native and foreign merchants, 
which friendships have endured until death has carried him 
away. In the cable steamer “Retriever,” Mr. Parsoné 
surveyed the route for the laying of the cables which con- 
nect Salina Cruz in Mexico with Callao in Peru, and are 
the property of the Central and South American Telegraph 
Company. Returning to England in 1884, Mr. Parsoné 
was appointed manager of the Wes; African Telegraph 
Company, and organised the service on the string of cables 
connecting tho Cape de Verd Islanda and the principal 
settlements on the West Coast of Africa. While on the 
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Congo River he visited Shark Point, and reported to 
the Royal Geographical Society the locality of one of 
Diego '" beacons, the existence of which was suspected 
but was unknown to modern geographers. After remaining 
a few years on the West Coast of Africa, Mr. Parsoné 
came home and shortly afterwards proceeded te Brazil in 
connection with the % 

which he was manager and secretary at his death. The 
deceased had qualifications in connection with submarine 
telegraphs which are rare among the younger men now 
that the growth of this great necessity to modern life has 
called for subdivision of work and specialisation. He knew 
the business in its electrical, mechanical, and commercial 
bearings, and was consequently never at a loss in whatever 
circumstances he found himself. From the personal point 
of view, his friends have lost a cheery companion full of 
humour and of goodwill towards his fellow-man. The 
French Government had conferred on him the decoration 
of Officier de l'Instructlon Publique, and the Government 
of Portugal had granted a Knight Commandership of the 
Order of Christ. Mr. Parsoné joined the Institution of 
Electrical Engineers in 1874, and for the last 20 years has 
been а full member. He was also a Fellow of the Royal 
Geographical Societies of London and Lisbon. 


We much regret to have to announce the death of Mr. 
A. H. Roe, whose appointment as borough electrical engi- 
neer of Bury St. Edmunds was chronicled at the beginning 
of last year, The son of the late Mr. G. Roe, of Bourne- 
mouth, the deceased engineer served his apprenticeship 
in works at Acton. He then entered the service of the 
P. and O. Steam Navigation Company as a sea-going elec- 
trical engineer, and in this way e several voyages to 
India, China, and Japan. Mr. Roe had completed the 
electrical equipment of the hospital ship“ Coromandel,” 
the vessel which took out Prince Henry of Battenberg on 
his ill-fated expedition to Ashanti, when he obtained the 
post of assistant engineer to the Bradford Corporation. 

e remained there some three years, during which time the 
electric lighting undertaking made great headway, the 
system of supply being changed over to the three- Wire, a 
new generating station erected and equipped, electric trac- 
tion introduced, and many other improvements effected. 
Mr. Roe may, therefore, be said to have carried exceptional 
experience with him to Bury St. Edmunds, where, as 
borough electrical engineer during the past 17 months, he 
supervised the erection of electrical plant, and most success- 

inaugurated the lighting of part of the town by elec- 
tricity in spite of his failing health. While obtaining a 
good number of electric light consumers, by his excellent 
organisation the cost of running the station was kept at a 
low figure. When the late engineer was appointed there 
was a very strong opposition to electricity in the town, 


but, in the words of one of the Gas Committee, Mr. Roe 


proved so tactful and eourteous that since then there has 


uth American Cable Company, of 
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been no opposition to speak of. In evidence of this, we 
may state that the Corporation have recently applied for a 
loan of £1,200 for extensions. His early demise at the 
age of 29 years will be deeply regretted by all those who 
ever came in contact with him, and is a distinct loss to 
the profession in which he so ably worked. 


FORTHCOMING EVENTS. 


Fripay, May 24. 

Royal Institution.— Ab 9 p.m., Dr. R. T. Glazebrook on The 

Aims of the National Physical Laboratory." 
TuxspAv, May 28, 

National Electrical Contractors’ Association.—Ab 2 p.m., 
meeting at 46, Queen Victoria-sbreet, E.C., for the purpose of 
forming the above association. 

Electro-Harmonic 8 .—Ab 4.30 p.m., annual general meete 
ing at the Institution of Electrical Engineers, 28, Victoria- 
street, S. RN 

Tuurspay, May 30. | | 

Institution of Electrical Engineers.—At 8 p.m., annual general 

` meeting ab the Society of Arts, John.street, Adelphi, W.C, 

Royal Institution. —At 3 p.m., Prof. Dewar on '' The Chemistry 
of Carbons " (Lecture II.) 

FRIDAY, May 31. 

Physical Society. — Ab 5 p.m., ordinary meeting. Papers: 

On а Model which imitates the Behaviour of Dielectrics,” 

by Prof. Fleming, F.R.S., and Mr. A. W. Ashton, B, Sc.; 

‘On the Resistance of Dielectrics and the Eifect of an Alter- 

nating E.M.F. on the Insulating Properties of Indiarubber,” 

by Mr. Ashton; and ''Note on the Electrification of 

Dielectrics by Mechanical Means," by Mr. Ashton. 


The annual dinner of King's College, London, will be held a 
the Trocadero Restaurant on Monday, June 24, Mr. Justice 
Byrne in the chair. 


— M 


ELECTRICAL ENGINEERS (R.E.) VOLUNTEERS. 


Regimental Orders. 

1. Non-Commissioned Officers’ Instruction. — Wednesdays, 
6.30 p.m. 

2. Recruit Drilis.—Tucedays and Thursdays, 6.30 and 7.30 p.m. 

8. Oll-Engine Instruction.—July 4 to 13 and July 11 to 20 
camps, Monday, 6.30 p.m.; June 6 to 15 and June 13 to 22, 
Tuesdays and Thursdaye, 6.30 p.m.; July 18 to 27 and Aug. 8 
to 17, Wedneeday, 6 30 p.m.; Aug. 15 to 24, Fridays, 6.30 p.m. ; 
Royal College of Science and School of Mines y on Tuesday, 
4.30 p. m.; Central Technical College party on Tuesday, 5.30 p.m. 

4. Uniforms.—Issued on Tuesday and Thursday, at 7.30 p.m. 

5. Equipment.—Issued on Tuesday and Thursday, ab 6.30 p.m. 

6. Training, 19¢1.—It is requested that all non-commissioned 
officers and men who can cbange the date of their training to the 
weeks commencing July 13 to 20, or July 20 to 27, or who can 
stay both weeks, should notify the Acting Sergt.-Major ab once. 

7. Formal Opening of Headquarters. — Saturday, June I, 4 p.m. 
Tickets of admission, including tea, members of corpe, 1s. There 
are a limited number for friends at 53. each. Application to be 
made to the Acting Sergb.-Major. ым 

8. Cycling Club.—General meeting at headquarters on Tuesday, 
May 28, 8.30 p.m. 

9. Woolwich Detachment, —Drille, recruit and company, every 
Friday, 8 p.m. 

(Signed) R. 8. EnskiNE, Major, 
O. C. E. E. (R. E.) Vole, 
C. T. Козе, Acting Sergt.-Major. 


. — 


NEW COMPANIES. 


. The following new companies have been registered since our lasb 
issue : 

Eleetrical Productions, Limited.—Capital, £3,000. Object: 
to carry on the business of manufacturers of and dealers in wires, 
cables and lines of all kinds, electricians, mechanical, gas, and 
general engineers, etc. 

Desolle Electroplating Company, Limited.—Capital. £70,000. 
Object: to acquire certain patents of M. E. L. Desolle, of 
Fontenay Bois, France, chemical engineer, relating to electro- 
plating, and to carry on the businesses of mechanical, electrical, 
sanitery, and general engineers, etc. | 

Chadwick, Son, and Clarke, Limited, — Capital, £3,000. 
Object: to acquire the business carried on аё the Princes Bridge 
Ironworks, Salford, Lancashire, as John Chadwick, Son, and 
Clarke, to adopt an agreement with James A. T. Clarke, and to 
carry on the business of engineers, electricians, providers of 
electric light and power, etc. 
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SCRAP. 


A nice short word of five letters, conveying а 
suggestion that may be beneficial or result in the 
loss—to someone else, of course—to the extent ot 
thousands of pounds. The little investigation that 
we have been able to make into the habits апа 
idiosyncrasies of those who call, not ‘‘ Wolf, wolf," 
but ‘Scrap, scrap,” tends to make us believe they 
are about the last people in the world to follow their 
own advice. The wholesale suggestion to scrap 
comes from sellers, who naturally do not care a fig 
for the financial position of the buyers provided 
they get the money due for sales. Then when 
advice is not thought to be weighty enough, it is 
interlarded with tales of what the Americans do. 
It is always America! There, we are informed, the 
financial princes and parvenues alike scrap directly 
someone puts something better on the market. 
They are a happy-go-lucky race, according to the 
views of the wiseacres, and money is no object. 
Neither is it with certain ladies who buy dresses 
and forget to pay for them. But, joking aside, is 
there not a time to scrap, and a time not to 
scrap? Some of us may recollect the introduction 
of three-cylinder locomotives. According to those 
who favoured this type, they were far and away 
better than what had gone before, and if the 
favourers of indiscriminate scrapping are to be 
believed, all the old engines ought straightway 
to have gone to the scrap heap. Yet Mr. Webb, 
the able locomotive engineer to the London and 
North-Western Railway, did not scrap his other 
engines, nor did any other locomotive engineer 
do so. Perhaps it will now be urged that time has 
proved the three-cylinder not to be so immeasurably 
superior to its predecessor as its early advocates 
supposed it to be. Time may say the same with 
regard to some of the electrical apparatus which it 
is said ought to replace that consigned to the scrap 
heap. Sellers have to sell, and their words are not 
always words of wisdom, but rather of the character 
of pushing advertisements. Their blandishments are 
calculated to catch the unwary, and success means 
profit. Is it possible to say when it pays to scrap and 
when it pays to retain apparatus? We imagine the 
whole problem is one of simple arithmetic. Assume 
that a purchaser buys the best piece of apparatus 
known at the time of purchase.. Assume, also, that 
he is a business man, and calculates that his profit 
by the use of this particular piece of apparatus will 
be sufficient to enable him to live in competition 
with his neighbours. Of course, he allows each 
year enough for depreciation, so that when the 
apparatus in the ordinary course of nature ceases 
to exist, its capital charge in the books also ceases 
to exist. Say depreciation is 10 per cent., giving 
the apparatus a ten years’ life. One thing we 
should like to mention as an aside. It is that 
& business man cannot always depreciate up to 
the standard prescribed by abstract argument. 
There is never an absolute certainty of making a 
profit sufficient to do all that the abstract argument 
says ought to be done. If the profit is insufficient, 
what then? Two courses are open: one is to 
worry along over а longer life, the other is to 
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make a dead loss. Either way is bad. In the 
former case possibly the old apparatus has to 
compete against newer development; in the latter 
case another business man, firm, or company goes to 
Carey- street. Just as there are two courses open in 
the case assumed, so there are two conditions to be 
considered when the question of scrapping arises. 
First, has the man, firm, or company, the capital at 
call to replace the scrap? If the capital is not there, 
scrapping is impossible. Secondly, wil the new 
apparatus enable the user to obtain the extra 
profit required by the extra capital expended ; 
for the new machinery stands capitalised in the 
books, not at the amount of its cost, but at that 
amount plus the capital at which the machinery 
scrapped stood in the books. It is very easy to 
say ''scrap, but sovereigns do not grow like 
mushrooms, and scrapping costs money. No doubt 
it is hard for a man to invest his whole capital 
in а business only to find the tools and machinery 
installed getting obsolete before they have earned 
enough to enable him to replace them. There 
is, of course, another way of looking at this 
thing. There always is; and no doubt some people 
will argue that when scrapping is necessary capital 
should be forthcoming. This would mean a reserve 
of capital, which is not economic so far as a busi- 
ness man is concerned ; hence we conclude that 
indiscriminate scrapping is neither possible nor 
economical. 


REVIEWS. 


Conduit Wiring and Erection. Ву L. M. WATERMOUSE 
8. tell and Co., Limited, 2, Exeber-sbreeb. Price 2s, 

The two great faults we have to find with this book are, 
first of all, the incompleteness of its title and, next, its price. 
It should be called the Simplex System of Conduit Wiring,” 
and it should be given away free by the makers of theso 
conduits. In the first page of the book the author adds 
after the title, “Conduit Wiring and Erection,” the follow- 
ing words : With special reference to the Simplex system 
of steel conduits." e have looked through the 80 odd 
pages of this book in a casual way without seeing any 
reference whatever to any other kind of conduits. The 
illustrations also, when not actually taken from the cata- 
logue of the company supplying these conduits, are made 
from photographs of installations carried out on the 
Simplex system. Again, excepting on thuse pages which 
deal with the gauges and capacities of copper conductors, 
.we do not think there is a single page in which the 
Simplex system of conduits is not either directly mentioned 
or referred to. While we agree that the author has given 
а limited amount of independent advice as to the running 
of conduits for electric light wires, we do not think there 
is any excuse for asking an electrical engineer to pay 2s. 
for a book which is really an advertisement of one class of 
conduit only. We do not mean by this that the Simplex 
conduit system is not a valuable one to electrical con- 
tractors, but rather that any praise bestowed on it by Mr. 
L, M. Waterhouse would be much more valuable if at the 
same time he placed before his readers the advautages and 
disadvantages of the rival systems of conduits which arc 
in the market. 


ee 


POWER BILLS. 
The Shannon: Water and Electric Power Bill. 
This Bill has passed the Select Committee of the House 
of Commons presided over by Mr. Arthur Elliott with 
but slight opposition. In the West of Ireland there is no 


coal supply, and the proposition under this Bill is to utilise 
the waters of the River Shannon to generate the electrical 
energy. For this purpose the promoters intend to con- 
atruct a canal, with an intake from the Shannon at a point 
a few miles from Limerick, 2} miles in length, to Cloonlara, 
where the power-house will be situate, the fall at this 
point being 40ft. At first it is proposed to equip 
this station to produce 5,000 h. p., which eventually 
could be extended to 8,000 h.p. After passing 
the power-house, the water, according to the present 
proposale, will be reconveyed to the Shannon by means 
a tail-race two miles in length. Under this scheme only 
four miles of the river will be interfered witb, and on 
such occasions as it will be found impossible to take 
water from the river, an auxiliary steam apparatus, 
which it is proposed to set up, will enable the company 
to fulfil their obligations to their customers. The area 
proposed to be supplied extends 30 miles from the power- 
house, and the price to be charged for electric power 
will vary from a maximum of 5d. to a minimum of 
2d. per unit., It is proposed to supply the Corporation 
of Limerick, however, at the fixed price of 2d. per unit. 
The proposed capital of the company is £360,000, with 
borrowing powers of £180,000. The estimates prepared 
show the cost of tho works to be £265,000, aud the work- 
Ing plant £75,000, making a total of £240,000. The Bill 
also asked for general powers to supply electricity not 
only for motive purposgs, but for general lighting. To 
this the late Sir Coartenay Boyle, on behalf of the 
Board of Trade, took exception before the Select 
Committee. He pointed ont that the proposals were 
contrary to adopted policy, and that lighting powers 
should only be allowed for special districts and not whole- 
sale. The promoters then asked to be put in a position to 
grant powers to other persons. That, agaio, was ulira 
vires. Further, there was no provision in the Bill to supply 
on reasonable demand, as in the Bills of last year, and 
there was no sliding scale proposed. If the water power 
were abandoned, there was nothing in the Bill to show that 
the other powers of the promoters ceased. Та deciding 
that the preamble of the Bill was proved, the chairman 
directed clauses to be brought up to satisfy the wishes of 
the Board of Trade. Daring the course of the enquiry а 
suggestion was made on behalf of the Treasury that pay- 
ment should be made for the water abstracted from the 
Shannon, but with this the committee expressed itself not 
infavour. Mr. Frasor, C.E, is the engineer to the scheme. 


The Cleveland and Durham Power Bill. 


In further reference to the above Bill, we neglected in 
our last issue to mention the name of Mr. A. А. Campbell 
Swinton, of 66, Victoria-street, S.W., as engineer to the 
acheme, in conjunction with those of Messrs. Bramwell and 
Harris, of Great George-street. 


—————————— 


THE COMING VISIT OF THE INSTITUTION OF 
ELECTRICAL ENGINEERS TO BERLIN. 


The Cable Works of the Allgemeine 
Elektricitats-Gesellschaft. 


One of the most attractive visits which will be paid by 
the Institution of Electrical Engineers will be that to the 
cable works of the Allgemeine Elektricitats-Gesellachaft. 
These fine works are pleasantly situated on the banks of 
the Spree at Oberschöneweide, a village about 10 miles to 
the east of Berlin; and by the courtesy of the directors 
of the company a boat will be placed at the disposal 
of the party, so that the journey may be made by 
water, which, should the weather be favourable, will be a 
much more agreeable method of travelling than by rail. 
If farther example were needed to illustrate the rapid 
growth of the electrical indastry on the Continent, it could 
not be better found than in the new cable works of the 
Allgemeine Elektricitáts-Gesellachaft, the equipment and 
organisation of which are model in every respect, and 
cannot fall to leave an' impression upon the visitor. The 
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annual output of copper in the form of cables has increased 
between the years 1890.1900 from 112 tons to 9,000 tons. 

Up to the end of the year 1897 the manufacture of 
cables and insulating material was carried out in the Acker- 
strasse, in the building known at present as the apparatus 
factory. The accommodation being insufficient to meet 
with the demand,'however, the directors acquired a site at 
Oberschóneweide, where the building of the new factory 


the opposite bank of the river, the Allgemeine Elektricitáts- 
Gesellschaft, in conjunction with another firm, built the 
handsome bridge which now spans the Spree. It is con- 
structed of wrought iron throughout in three spans, the 
centre one being 90 yards long, and the two outers 50 
yards. The bridge is open to general traffic, which has, of 
course, greatly increased owing to the new dwellings which 
have sprung up since the cable works were started. 


Ета, 1.—The Cable Works of the Allgemeine Hlektricitats-Gesellschaft, Oberschoneweido. 


vu commenced in 1896. The site chosen had the spocial 
advantage that, being alongside the river, it was possible to 
"ring all raw materia'a by water to tho works, the river 
h ung navigablo right away to Hamburg. A railway siding 
ani branch line were constructed to connect the works 
wih tho neighbouring railway, and speclally-built wagons 
provided for tha carriage of beavy drums of cable. A 


complete system of lines extends throughout the works 
and goods yard, and several electric locomotives and cranes 
are in use for dealing with the outgoing and {ncoming 
materials, The works were completed towards the close 
of the year 1897, and the whole of the cable machinery 
was removed from the Ackerstrasse, and the saree! put 
into operation in the short time of 14 days. The buildings 


are Illustrated in Fig. 1. To facilitate communication with 


the passenger station at Neider Schöneweide, which is on 


The ground occupied by the cable works amounts to 
100,000 square yards. The different manufactures are 
carried on tn five separate buildings, and inclade the copper 
and metal-working, cable, wire, indiarubber, and micanite 
departments, as well as a large cable machinery repairing 
shop, foundry, and woodworking shop for the manufacture 
of cablo drums, etc. 


Fic. 3.—Oopper Rolling Mills, Oberschonewelde, 


The machines and tools in all departments are driven 
by separate three-phase electric motors, of which there are 
nearly 600 in use. The total power consumed amounts to 
3,000 h.p., which is obtained from the neighbouring central 
station of the Berliner Elektricitáts Werke at a tension of 
6,000 volts. The absence of a power station is а. note- 
worthy feature in these works, The underground three- 
phase mains are brought into а gallery at the end of the 

_wire-drawing department, where the whole ol the apparatus 
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for controlling the driving of the factory is placed, including 
the step-down transformers and the motor-generators which 
eonvert the three-phase current into continuous current for 
the working of the cranes. | 

The copper and metal-working department is devoted 
to the rolling, drawing, and annealing of the various wires, 
bars, etc. The heated bars coming from the ovens are 
1m. long and about 9cm. square. Fig. 2 shows the rolling 
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sections are drawn in this department, such as commutator 


segments, "bus bars for switchboards, and overhead trolley 
wires. Electrolytic copper of the highest conductivity is 
generally used. The large increase in the cost of copper, 
however, has caused aluminium to be used as a substitute 
for many purposes. Aluminium has not so high a 
specific conductivity as copper, but weight for weight it 
has about double the conductivity. The Allgemeine 
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Fia. 8.— High- Tenalon Cable Department, Obe:schonewelde. 


machines, the three being driven by a 600-h.p. three-phase 
motor. The bars are passed rapidly backwards and forwards 
through the rolls, and in three minutes their diameter is 
reduced to 6mm. and their length increased to 260m. "This 
wire is then passed through drawing macbines of the 
Allgemeine Electricitáte-Glesellschaft's special design, and 
its section reduced to any desired value. The diameter of 
the smallest wire drawn by these machines is about 2mm. ; 


8 
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Elektrieitäts- Gesellschaft are now manufacturing large 
quantities of aluminium wire. | 

Every variety of cable and tes can be turned out to suit 
both English and foreign spcc:dcations, во complete is the 
equipment with which the compny are in possession. A 
special feature is made of lead-sheathed cables for lighting 
and power-transmisslon purposes which are suitable for work- 
ing tensions up to more than 20,000 volts. These high 
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Fig. 4,—LeadSheathing Department, Oberschoneweide. 


the finer wires are drawn in a special department. They 
are made by passing the wire through diamond dies drilled 
to the necessary diameter. 
the section of even the smallest wire Їз ensured. On one 
of these drawing machines several diamond dies of different 
sizea are put one above the other, so that wires on the 
same machine diminish their diameter by passing through 
the dies in succession. The smallest diameter drawn {s 
0:06 mm. Not only round wires but bars of various 


In this manner uniformity in 


tension cables (Fig. 3) are subjected to a trial test of 40,000 
volts. The insulation used for ordinary lead-covered cables 
consists of, first, a layer of jute, from which, when com- 
pleted, the moisture is extracted by vacuum drying presses. 
The vacuum drying method is specially interesting, being. 
а great advance on the old-fashioned. methods of baking 
The cables are colled up into baskets, each drying oven 
having room for four of these. The ovens are heated 
with steam-coils, and the air carefully exhausted from them 
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after the cables are placed within. The vacuum gauge 
on the outside of the ovens affords a ready . indication 
as to when the jate covering is thoroughly dry. After 
drying the cable is passed through a bath of resinous 
insulating compound, and from thence into the lead 
presses, where it receives a seamless sheathing. This lead 
covering is put on by hydraulic pressure. The cable after 
leaving the insulating compound is drawn through the 
interior of a patrix or conical-shaped ring, which is 
surrounded by a matrix resting against the end of the 
lead chamber. The half-melted lead is forced down through 
the space between tbe matrix and patrix, and forms a 
seamless sheath over the cable as it is drawn through the 
press. By adjusting the distance between these two dies, 
the thickness of the sheathing can be varied. These presses 
(Fig. 4) have been found to give great satisfaction, the 
sheathing process being cuntinuous as long as the press is 
fed with lead, and thus cables of any length can be given a 
jointless cover. Cables manufactured in this way are ready 
for use without any additional treatment, but frequently 
receive a further protection against external abrasion. 
They are first covered with a layer of jute, impregnatad 
and dusted with French chalk, and armoured by а double 
layer of hoop iron or iron wire, and finally asphalted as a 
protection against moisture. Cables for working tensions 
of from 5,000 to 10,000 volts are insulated first with 
a layer of impregnated jute, then with a mantle 
of rubber and a taping of paper, after which comes 
the lead sheathing. Cables for still higher tensions 
receive, instead of the jute, a sheathing of rubber, and 
over this a specially-prepared insulating material of such a 
nature that a piece lmm. thick will withstand a pressure 
of 50,000 volts without injary. Cables insulated with this 
material can be used with security for working pressures of 
25,000 volte. Lead-covered cables can be made with a 
single core or with two or three cores, twisted o 
concentric. | | 
(To be continued. ) 


ELECTRIC TRAMWAYS FOR LEICESTER. 


The following is the full text of the report of Mr. E. 
Manville, M.I.C.E., on the proposed electric tramways for 
Leicester. "This report has been adopted, and Mr. Manville 
appointed consulting electrical engineer for the work. The 
expert’s review of the advantages of the varlons systoms 
will be of great interest to electrical engineers. Tho report 
1s addressed to James Bell, E:q., the town clerk of Leicester, 
and reads as follows : 


In accordance with the instructions contained in your letters 
of Feb. 21 and 25 and March 8, I have very carefully considered 
the several questions which have been laid before me, with the 
object of reporting thereon ; and have conferred with your 
Tramways Committee, with the individual members of your 
Corporation who have given special consideration to the matters, 
with your gas and electric light engineer (Mr. Colson), and with 
your borough engineer (Mr. Mawbey). 

The principal points on which I have now the honour to report 
to you may be summarised as follows : (1) the relative advan- 
tages, in the case of Leicester, of the underground conduit 
systems, the surface-contact systems, and the overhead trolley 
systems ; @) the relative advantages of an independent central 
power station, a power station in connection with the existing 
Corporation gas and eleotric light works at Aylestone, and a 
l of the various dust destructor installations existing 
in the borough with electric generating stations, supplemented 
by coal-fired boilers. 

I have now pleasure in setting forth in detail the conclusions 
at which I have arrived, and the reasons on which these con- 
clusions are based. Dealing first with the question of the 
relative advantages of the surface-contact systems, the under- 
ground oonduit systems, and the overhead trolley systems, I 
have considered the matter under the two heads of safety and 
reliability in working and capital cost. 

Surface-Contact Systems. 

_ Your committee especially brought to my notice four surface- 
contact systems. I have supplemented my own knowledge by 
consultation with those specially interested in each such system. 
The systems were as follows: (1) the Lane electromagnetic ; (2) 
the British Schuckert ; (5) the Union Eleotricitäts-Gesellschaft; 


(4) the Dolter. 
tems of the British Schuckert 


Both the s company and of 
the Union Eleotricitáta-Gesellsohaft consist essentially of contact 
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plates located at somewhat uent intervals in the centre of 
each track, but having no electrical or magnetic apparatus 
attached thereto, the actuating apparatus being in groups 
situated in chambers formed beneath the sidewalk at infrequent 
intervals, The chief advantage claimed for these systems is 
that the apparatus putting the contact plates in circuit with the 
conductors carrying the electric current are not situated beneath 
the road surface, but in positions in which they can be easily 
inspected and properly maintained, and are, therefore, less 
liable to derangement than other systems involving the 
switches or controlling apparatus being placed in the roadway 
beneath the individual contact plates. Both these systems are 
at work to a limited extent on the Continent of Europe, but, in 
common with the other surface-contact systems, have never 
been tried on a practical scale in thie country, and must 
therefore, to some extent, be regarded as still in the experimental 
8 


he Dolter system consists of a surface-contact plate or block— 
as in the above two cases—installed at moderately frequently 
intervals along the track, each surface-contact plate having 
beneath it a magnetic switch, which places the same in circuit 
with the insulated electrical conductor carrying the current. 
The advantage claimed for this system is that the switch beneath 
the road surface is purely magnetic, and magnetism in the 
magnet portion of the switch being induced by the collecting 
bar carried beneath the car, involving therefore no win 
round the subterranean magnetic switch to get out of order; 
and from a model of this system which I have inspected, the 
operation of these switches seems to be reliable, and the systom, 
as compared with other surface-contaot systema, undoubtedly 
has the advantage of extreme simplicity, and less liability to 
derangement, than others in which wire-wound switches form 
an essential part. This system is at present in use to a limited 
extent on a tramway in Paris, and I am informed that the con- 
sent of the Municipality has been obtained to its extension in 
substitution for another system at present in use on à more 
extended acale. 

The Lane electromagnetic surface-contact system presents 
many features of originality. It consists essentially of a gas- 
tight metallio conduit, in which is contained a flexible magnetic 
conductor, resting upon porcelain insulated bridges, placed at 
frequent intervals within this conduit. On the top of the con- 
duit, and brought up to a level with the road surface, are the 
regular surface-contact plates employed in all these systems, во 
arranged in this case that when the magnetic conductor is 
brought towards the top of the conduit, it places itself in 
contact with the surface-contact plates above. The car carries 
a short collector, which is made permanently magnetic—as in 
the case of the Dolter system—by magnetising coils, energised 
by the current derived from the conductor or from & separate 
small battery of accumulators carried upon the car. As the car 
travels over the surface of the contact plates, they are sucoes- 
sively magnetised by the collecting bar, and pull up the magnetic 
conductor into contact with them, the collector being so 
arranged that, as it passes on, the poles of the surface-contact 
plates are reversed as the collector leaves them, thus not only 
releasing the magnetic conductor, but repelling it, thereby 
ensuring disconnection of the circuit when the car has passed. 
To ensure the magnetic conductor and the projection of the 
contact plate with which it makes contact remaining unoxidised 
a“ the breaking of the circuit, when sparking might occur, 
the whole of the conduit is denuded of oxygen, and filled with 
some gas, in the presence of which neither the magnetic con- 
ductor nor the contact plates will oxidisa ; and in the case of a 
street tramway it is proposed that coal gas should be used for 
the purpose. This system involves the contact plates being 
placed at much more frequent intervals than is common to 
the other systems of surface contact—viz., at intervals of about 
8in.—as compared with a distance of about 10ft. in the case of 
most other systems, This, in itself, presents some advantage, 
as the length of the collector is consequently shorter, and less 
mechanical difficulty arises in connection with the irregularity 
of the surfaco of the paving—an element of considerable 
difficulty from a maintenance point of view with most contact 
systems. So far as I am aware, this system has never been 
tried in practice in this country or elsewhere. As a surface- 
contact system, it is distinctly attractive, in view of ita extreme 
simplicity ; but, so far, it has not stood the test of practical 
experience, and is to that extent behind the other systems 
mentioned. | 

In addition to these four systems specifically mentioned by 
members of your Council, there are many other surface-contact 
systems, some of which have been tried in practice. Oae which 
was inspected by the sub-committee of your Tramways Com- 
mittee is the Diatto system, which is now being used on a 
somewhat extensive scale in Paris, and from what I can gather 
as to the practical results of this system, these are not altogether 
encouraging for its adoption in this country. It must be recl- 
lected that there is probably no climate so trying to the use «f 
a surface-contact system as that prevailing in this country owing 
to its extreme humidity, and even if any of these systems 
worked successfully in other climates lt does not by any means 
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follow that such a system would give satisfaction in this oountry 
on that account. 

Beyond the difficulties that might be apprehended owing to 
the prevailing humidity in this country, there are further risks 
connected with the possibilities of a surface-contact plate being 
left in circuit with the live conductor after the car has passed 
from over it. Your Council will readily appreciate that all 
moving switches, however simpie they may in their oon- 
struction, are liable to failure in action on some occasions. If 
this failure prevented the contact plate being put into circuit 
with the live conductor no serlous consequences would follow, 
and but little inconvenience would be experienced in the supply 
of current to the car; but, on the other hand, if the fallure 
involved the contact plate remaining in circuit with the live 
conductor after the car had passed, very serious consequences 
would be likely to follow. It is, for instance, certain that 
horses or cattle of any description treading upon the surface- 
oontact plate would be seriously hurt, and probably killed, and 
so far as human beings are concerned, although the con- 
sequences are likely to be less fatal, the shocks received by 
them might be of a serious description, especially in the case of 
aged persons or those who have a weak constitution ; and it is 
а matter of common knowledge that а good many accidents of 
the character of those referred to above have occurred in Parls 
in connection with one of the systems which have been there 
installed. 

In connection with the working of this: particular system of 
surface contacts an interesting report has been issued upon the 
subject by the Paris Municipal Council, the French Ministry of 
Public Works, and other public bodies in Paris concerned in 
the safety of the streets, and published in L'Indusirie Electrique, 
from which I gather that, as a result of a letter received from 
the Prefect of Police, showing that during the period 
extending from June 15, 1900, to Feb. 20 last no less than 
120 accidents had taken place, of which 58, or practically 
half, occurred in January last—that is to say, during the 
snowy period—the French Minister of Public Works instructed 
the Comite d’Exploitation Technique des Chemins de Fer 
(Committee on the Technical Working of Railways) to enquire 
into the inconveniences and dangers which may appertain to the 
Diatto system. This committee reported that the accidents that 
had taken place were due to: (1) Insufficient drainage of the 
surface contacts and conduits, causing shunt currents. (2) To 
the action of the special contacts fixed fore and aft to the motor 
tramcars at the moment these contacts pass over the surface 
contacts. (3) In order to give stability to the latter, they have 
been supported by two metallic cross-pieces joining the tram- 
rails, an arrangement which is very bad from the point of view 
of the insulation of the surface contacts, and one which has been 
attended, when the tramlines have been sprinkled with salt 
after a fall of snow, with most unfortunate results. (4) The 
sparking which occurs each time the working of the surface 
contact is not perfectly regular gives rise to a formation of a 
conducting deposit of carbon, due to ths combustion of the 
material of which the surface-contact box is made. (5) Finally, 
the committee reported that to the bad insulation of the cables, 
э from the insufficient drainage of the conduits, many of 

e accidents are to be attributed. This insufficlent insulation, 
while dangerous to public traffic, is not less so to pipes, build- 
ings, and anything of metallic construction laying near to the 
tramway lines. Strict precautions are imposed in this regard 
on trolley tramway installations, and the committee consider 
that similar precautions should not be overlooked in the case of 
surface-contact lines, in which perfect insulation is much more 
difficult of attainment. 

In December last the Prefecture of Police issued instructions 
to the tramway companies that all the surface contacts must be 
visited daily, and a report sent to the Prefecture within the 
next 24 hours on the results of the inspection, that the special 
contacts on the cars must be temporarily suppressed, and that 
at various points on the lines means of draining the conduits 
be laid down. An arrangement was also arrived at between the 
tramway companies and the Street Cleaning Committee of Paris, 
that the tramway lines should not be sprinkled with salt after a 
fallof snow. Intheir report, the committee, without expressing 
any opinion on the merits of the Diatto system, for or against, 
approve the action of the Prefecture of Police, and recommend 
(1) that the tramway companies be requested to establish 
sufficient space between the surface contacts and the cross- 
pieces above referred to ; (2) to take steps, on the one hand, to 
suppress the formation of carbon deposits inside the surface 
contacts, and, on the other, to improve the defective insulation 
of the conduits; and (3) that the paving of the road around 
the surface contacts should always be kept in excellent con- 
dition. As a result of the report the Paris Municipal Council 
has passed a resolution calling upon the tramway companies to 
carry out the improvements outlined in the report above 
alluded to befere Oct. 1 next. 

There is no doubt that the surface-contact systems are very 
attractive, owing to their low cost of construction, as compared 
with an open-conduit system, and to the absence of a slot in 
the roadway, and, as compared with the overhead system, 
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surface-oontact systems are again attractive by reason of the 
entire absence of the standards and overhead gear inseparable 
from such a system, although, in regard to oost, the surface- 
contact system is somewhat more costly than the overhead 
system. I have given much consideration to the desirability 
of your adopting one or other of these systems; but I feel 
that, in the absence of practical experience of any of them in 
this country, it would be impossible for me to advise you to 
take upon yourselves the burden of an experimental demon- 
stration which might end in the waste of public money, and 
would, in that case at all events, bring discredit upon your elec- 
trical tramway system at its inception, from which it might take 
a long time to recover, beyond which there is the more serious 
consideration of a possible result, involving, it might be, serious 
injury, or even fatal accidents, arising from fallure of a part 
of any of the numerous circuit-making devices eommon to all 
such systems. At a later stage in this report I shall have some 
further remarks to make in relation to the possibility of instal- 
ling a surface-contact system at some future period, but for the 
moment I would pass on from the consideration of this subject, 
and deal with the other methods of distribution of electrical 
energy to the cars. 
Open-Condwuit Systems. 

Of open-conduit systems it may safely be said that they 
can all — in a well-drained town like Leicester — Бе 
depended upon, if properly designed, for reliable working, 
facility of maintenance, and immunity from danger; and 
the only objections which can be urged against them, as 
compared with the surface contact and overhead trolley systems, 
are the presence of a third rail—or pair of ralls— breaking up 
the pavement, involving increased maintenance thereof, and 
the undoubtedly greater capital expenditure necessitated in the 
installation of such a system. I do not think it is necessary for 
me to enter at length into the consideration of the first objec- 
tion, which is one which your Council themselves will be able 
to fully appreciate and duly recognise at its proper value ; and 


| with regard to the question of capital cost, І can more con- 


venlently deal with this later on, in comparison with the cost of 
the overhead trolley system ; and I am of opinion that if con- 
siderations of capital cost and somewhat higher maintenance in 
regard to the paving, together with the added obstruction of 
additional 19 015 in the road surface, did not enter into your 
consideration, there can be little doubt that in the present 
state of experience, the conduit system would present advan- 
tages which would probably induce you to adoptit in preference 
to any system of surface contact. 
Overhead Trolley Systems. 

As your Council are well aware, the overhead trolley system 
is—as compared with other systems—almost universal. It has, 
as a rule, given almost unqualified satisfaction in use, and it 
is probably not too much to say that, although in a few cases 
accidents have occurred in the use of this system, these can be 
traced either to inefficient or faulty construction, which might 
have been avoided, or to gross carelessness, which cannot be 
wholly guarded against in any system of mechanical traction. 
It has sometimes been urged against the overhead trolley system 
that the use of the rails as the return circuit for the current 
might lead to the destruction of water and gas pipes and other 
metallic substances in the road, due to electrolytic action. It is 
hardly necessary, however, to point out that if the return system 
is properly designed, so that the differences of potential along 
the rails are kept well within the limit stipulated for by the 
Board of e, no results of this description need be 
feared; and in those cases in the United States where 
great destruction of pipes has taken place, this has 
invariably been due to an atter disregard of the above- 
mentioned conditions, which are essential to safe working 
in this respect. At one time the overhead trolley system 
did not find favour in this country for purely sathetio 
considerations, with the result that more care has been taken 
to render the appearance of the overhead construction less 
obtrusive and objectionable than was formerly the case; and 
to-day, in this country, as your Council are aware, most of the 
principal cities having a regard for the appearance of their 
streets are adopting this method, not to mention Continental 
cities, where sesthetic considerations are generally considered 
even to a greater extent than in this country. This question 
of æsthetic consideration is one which is, perhaps, to some 
extent, outside the scope of an engineer's report ; and when I 
have laid before you the financial concluslons at which I have 
arrived, it will be a matter for the consideration of your 
Council whether the sesthetic advantages of the conduit system 
compared with the overhead system are commensurate with the 
greatly-inoreased capital expenditure involved therein. The 
sesthetic question —apart from technical oonsiderations—is one 
rather of individual opinion than of expert judgment ; and your 
Council will doubtless, in dealing with this side of the question, 
give due consideration to the opinions formed and the views 
expressed bytheir sub-committee, who have madesuch an exhaus- 
tive examination of the various typos of overhead construction 
installed in the numerous cities in this country and abroad, which 
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they have specially visited for the purpose of forming & judg- 
Ment ; and I feel that it wonld be . on my : to 
express а merely individual opinion on this subject, which is 
entirely remote from any quostion of technical consideration ; 
and I will therefore merely confine myself to saying that there 
sre, in my judgment, no conditions in Leicester which make 
the introduction of the overhead trolley system less applicable 
than in the other iniportant cities and towns of England which 
have already adopted it. | 

Before dealing with the question of the comparative cost of 
the overhead and conduit systems, I think it necessary to point 
out that there are special conditions in Leicester which make 
the introduction of a conduit system somewhat difficult 
namely, the existence of at least three bridges carrying main 
roads over the railways and sidings of the Midland Railway 
Company, where the available depth from the surface of the 
road to the upper surface of the bridge construction is at present 
insufficient to admit of the construction of a conduit. I believe 
it would be possible in all these cases to so alter the form of the 
bridge decking as to enable a oonduit to be constructed, and 
consequently the difficulty will probably be mainly represented 
by cost, provided either the consent of the railway company or 
compulsory powers can be obtained to enable such alterations to 
be carried out. Apart from this consideration, which is one 
which would require to be gone into in very considerable detail 
before absolutely deciding on a conduit system, should the 
Council otherwise favour this method of traction, I propose 
dealing now with the comparative cost of the overhead and 
conduit systems. In order to arrive at the expenditure your 
Council are likely to incur in the construction of either one of 
these systems, I have thought it desirable to base my estimates 
not only on the reconstruction of the existing tramways and 
the construction of those extensions already authorised by your 
Council, but I have included some further extensions which it 
appears are likely to be required in the immediate future, and 
the following is a schedule of the routes showing the approxi- 
mate lengths thereof : 

Existing lines— 


m. о 
Belgrave road route... .. ERE ЕКЕ 1 63 
London - road route . . . .. 2 2 
Humberetone gate route . . . 1 49 
Aylestone route —————Á—— T 1 76 
Church-gate routo --. е —————— .12 
lll . 831 
Extensions of existing lines — 
Belgrave - road routeeee E . . 0 60 
Loop line along Bedford street .............—.. —€——— а: 040 
Londou- roube LIE ET ооо осе о ое ове eono еб 3 % 6 0 0 46 
Humberstone gate route ............. ————— E avec [0 
Aylestone-road roube . . . 66 C . 0658 
Bowling Green-street and Welford-place roube................ 0 16 
Church gate roudo ... 4 4 а — . 0 38 
| puo Pe . ИИНАИКЕРАИНИЯ — PÀ 8 57 
Additional new lines — 
Narborough road route. RE . . 154 
Hinckley- road route 2 . ẽ.⁊ 1 8 
Fosse-road route ——Á ———— — €—Á— P 0 70 
Great Central street roube .. t . 0 28 
Molton road rontes e 86 8 1 10 
St. Peter’s-road, өбс., route. voeta енун WINNER tes S CAT аз . 152 
Highfleld.street line . t . . O18 
Evlogton -- road routo . é4„t„6k(é%̃ F . 0 50 
Melbourne road, etc. , route . i . 062 
Wolford · road route о. ~- 162 
Clarendon Park- road route 4 . . 057 
Groby.road route Kt . e . 0 70 
Cavendish road, eto., route .............—.-.—.—.—.—.—.— —. 2.2 0 68 
Belvoir street route ......... –........-........-...- 0... . 013 
Park-road (including Queen's. road) route .. ............... 1 0 
Evington-lane route ............................—....—... mt . 07 
Bd. Saviour's road route tt . 0 75 
Upperton-road and Walput-streeb routo -t ... . 081 
Тоба! ооа 000 00000000 000 е ос о CORR EEO KEZEL- AK- AEAEE „ 09099999 16 33 


From the above table it will be seen that the total length of 
the whole of the tramways in contemplation amounts to about 
281, miles, of which 194 miles are double line and nine miles 
single line, the figure for double line being, of course, inclusive 
of an allowance for passing places on the single-line routes, 
which I have had more ог less to approximate, but wich may 
be taken as sufficiently accurate for the purposes of this 
eom n. 

I have gone very carefully into the estimates of cost of the 
construction of these tramways—both on the overhead and the 
conduit system—including the whole of the electrical equipment 
in the roadway. In dealing with the cost of the construction 
adapted for overhead construction, I have based my figures on 
the very best modern type of construction. Ав regards the 
conduit system, there is not so much data available as in regard 
to the overhead system. The experience in this country in 
regard to the conduit system is practically nil, and the figures 
‘vailable from the experience obtained either in America or on 

Continent are scarcely applicable in this country. In this 


anal 
А are based, and to adapt and modify them by my experience 
of English prices and oonditions ; and I think that the figures 


pe "— 
Cost of constructing 194 miles of double line ef tramway 


Add 10 per cent. for engineering and contingencies ...... 


Difference in cost on the complete system between over- 


connection I would point out that there appears to be a very 
great divergence of opinion amongst those engineers who have 
carried out conduit systems abroad as to the proper size of the 
conduit and in respect to the general details of the design. The 
figures available from foreign experience as to the cost of 
conduits are so excessive as almost entirely to preclude the 
consideration of the use of this system in this country, except- 
ing in the largest cities, and there only where the traffic is so 
extensive as to practically make the question of first capital 
cost of but little moment. I am, however, myself dis 
to think that a thoroughly reliable and efficient conduit 
system can be constructed at a much more moderate price 
than has heretofore been estimated on the basis of о 
experience, and I have thought it only right in oomparing the 
two те еше of overhead and oonduit traction to thoroughly 
e the prices and quantities on which these foreign esti- 


which I have arrived at, while being sufficient, may at the same 


time be taken as the very lowest estimate of what a reliable and 
efficient conduit system could be constructed for in this country. 
I append to this report а cross-section showing the general 
type of conduit on which my estimates are based, and I would 
state that I have had occasion, in connection with cable and 
other conduits, to very carefully test and experiment on the 
necessary strength of yokes or castings for such purposes when 


* 


ddr ar to the most extreme conditions of street traffic, such 
as 

and I therefore speak with some confidence as to the suitability 
of the particular type of conduit on which my estimates are 
based. With these introductory remarks, I beg to submit the 
following figures st which I have arrived : 


ose designed by my firm for Birmingham and Edinburgh, 


Conduit System, £ 


Cosb of constructing nine miles of single line of tramway 


complete, including conduit, together with the elec. 
trical equipment therein, and allowing for the pointe 
and сгоевіорв ab junctions, but exclusive of feeders (or, 


say, £10,786 per mile) . . me ,077 
Cost of constructing 194 miles of double line of tramway 
complete, including conduit, ether with the elec- 
trical equipment therein, and allowing for the pointe 
and crossings, and also a sufficient number of cross-over 
roads, but exclusive of feeders (or, say, £22 941 per 

mile)........... eo 090055500090 04500 002 O90 осн 9 осо он OGU ече 049009009009 447,942 

544 419 

Add 10 per cent. for engineering and contingencies ..... 54 442 

| £598 861 
Estimated cost of alterations to water-mains, sewers, 
manholes hydrants, bridges, etc. (but exclusive of 
alterations to the two Midland maiu.line bridges at 
London-road and Welford-road) as estimated by the 

borough and water engineers, saß ..... - : 
Overhead Trolley System. £644 925 


Cost of constructing nine miles of single line of tramway £ 


complete, including points and crossings, bonding, 
and overhead electrical trolley equi t, but excla- 
sive of feeders (or, say, £6,079 per mile) ... "I. 
complete, including points and crossings, cross-over 
roads, bonding. aud overheed electrical trolley equip- 
ш but exclueive of feeders (or, say, £11,148 per 


B) Же vans da icono and sa Dub ioa AR А Ee EP VOR VE KU od 3 - 


217 386 


272,096 
27,210 


£299,306 


bead aud conduit systems, exclusive of feeders.......... ~ £345,619 


These figures, as above stated, are exclusive of the cost of 
feeders, which, as shown hereafter, will cost. oonsiderably more 
in the case of the conduit system than in the case of the over- 
head trolley system, owing to the necessity in the former case 
of having an insulated return as against the uninsulated гай 
return in the overhead system, and involving in consequence 
an extra amount of feeders of larger section. І do not propose, 
however, at this stage to deal with this matter in detail, as the 
coat of feeders in both eases must, to some extent, be dependent 
on the situation of the generating station, and is dealt with 


under that heading. 
(Zo be continued.) 


APPOINTMENTS VACANT. 


Switchboard Attendant for bhree- wire continuous-current 
supply. Details in our advertisement columns. 

Agent, with some knowledge of electrical goods and small 
capital. Details in our advertisement columns. 

Engineering Teacher, Merchant Venturers' Technical College 
Bristol, £170 to £200, Details in our adverbisement columns, 
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QUESTIONS AND ANSWERS. 
If thou hast knowledge, lot others light thelr eapdle at it. 


Under this heading we insert questions and answers 
of a practical character relating to centrai-station work, 


tramway work, or construction work; and for each. suit- 
able question offer one shilling, and for the best solution 


of any question we offer ten shillings. We also give 
fite shillings 


ings for every other answer we print. The answers 


to any question should be sent within 10 days after the 


maron has appeared. We would call the attention of 


ose sending in answers to the fact that the neatness of 
y sketches (which must be in ink) sont in is considered 
when mar 


to symbols, and all loose sketches should be signed by the 
author. The matter must be written on one side only of 
the paper. Questions may be sent at any time. 


(QUESTIONS. 


579. What is considered the best form of gearing on electrically- 
driven pumps for silent running ine durability ? Has 


chain gear met with any suocess 1—J. 


580. Give a sketch and diseuss the merits and demerits of an 
el for the middle wire of a three-wire continuous 


earthing 
system of distribution. —8. D. 8. 


ANSWERS. 


Question No. 574. —I wish to have а motor driven by a dynamo 
at a short distance apart, but the motor to correspond in 
speed exactly to that of dynamo, however varied the speed 
of the dynamo шау be. What peculiarities in design or 

to ensure perfect synchronism, 


other detail are necessary 
and would it be reliable ? 


Best Answer to No. 574 (gwarded 10s.).—In order to 
ensuro porfect synchronism between the machines, an 
extra or synchronising connection mast be made ‘between 
the two armature windings. This is best effected by adding 
& lip ring to the motor and another to the dynamo, each 

Ап electrical 
connection between these two slip-rings after the motor 
ed up will serve to lock the armatures in 
synchronism. For starting the motor it would be necessary 
to first cut out the starting resistance, R, (Fig. 1), and then 


connected to а coll or commutator segment. 


has been 


bd А eee 


— 2 е о — . — 


adjust the shunt regulating resistance, R, until the 
synchronising lamp or lamps, L. ceased to “ beat,” showing 
tbat the armatures were running at practically the same 
speed ; finally, the resistance, R,, would be cut ont, and 
the “electrical coupling rod" established between the two 
armatures. ° | | 

For the satisfactory working of such an arrangement 
the following considerations must be borno in mind when 
designing the machincs and afterwards in running tbem : 
(1) the pole-faces and armature cores must be of similar 
уре, although not necessarily of the same sizs; (2) the 
»rmatures must be wound to run normally at equal speeds; 
(3) both machines should havo similar characteristic 
potential curves; (4) if the dynamo spied is likely to 
vary mucb, these characteristics should be as straight as 
possible—i e., the field magnets should be designed with a 
low induction or fairly large air-gaps used ; (5) the dynamo 
should be compound-wound to neutralise the "drop" in 
the machine, and the motor should bava a reversed com- 
pound winding to prevent the speed tending to fall with 
increase of losd ; (6) when the machines are in operation 
the rheostat, R,, should occasionally be switched off and 
R, readjasted it found necessary (owing to differences of 
temperature in fields, etc. ). 

Unless the above precautions are observed, surgings 
will take place between the armature windinge, with con- 
sequent sparking at the brushes, excessive heating, and 
unnecessary waste of power. An alternator and synchronous 


the relativo values of these answers. All 
formuls should be carefully written to prevent mistakes as. 


motor (with the same number of poles) would be rather 
55 to the method just described, but such а com- 
ination is apparently not within the scope of the question. — 
DISPAR. 2 | | 

Answer to No. 374 (awarded 5s.).—There are two 
methods of obtaining this object—one omplaying con- 
tinuous and the other alternating currents. For the first 
method the dynamo and motor would both have to be 
separately excited from some perfectly constant source, 
such as а storage battery. The connections between 
dynamo and motor would be otherwise exactly as usual 
(see Fig. 1). Апу speed variation on the dynamo will 


iid 
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produce an exactly proportional variation in its internal 
armature voltage, and a very nearly proportional variation 
in its external terminal voltage, with the result that the 


| corresponding motor voltages will also vary very nearly 


proportionately to the dynamo speed. The motor being 
separately excited, these voltage changes will cause its speed 
to very closely, thongh not quite exactly, follow the dynamo 
speed. · If E and E, are the internal (armature) voltages 
of the dynamos at two speéds, R and Ri respectively, and 
в е, are the volts lost in the resistances of dynamo arma- 
ture, motor armature, and line in the two cases (if the 
torque required from the motor is constant at all speeds, 
the current will remain constant, and e will equal en), 


then the ratio of the two dynamo speeds, —, will equal 


È, 


—, whilst the ratio of the corresponding motor speeds 
E-e 


and this ratio may be made to differ as 


little " necessary from by making the armature and 


line resistances low enough (by using machines rather 
large for the work and a large section for the lino 
wire) and so reducing e and e, It may be pointed 
out that, even if the torque and current are not 
constant, the effect of changes in armatures reaction is 
negligible, for whilst an increase in current lowers tho 
voltage given out by the dynamo at a given speed, it also 
weakens the motor field, and so enables the lower dynamo 
voltage to produce practically tha same motor speed as if 
no armature reaction existed, the two effects nullifying 
one another | 


X 
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STARTINE MOTOR 
Fia. 2. й 


The second method, employing alternating currents 
(Fig. 2), involves the use of a synchronous motor. Sach 
a motor will run at absolutely the same speed as the alter- 
nator supplying it, unless a sufficiently sudden change. ín 
load or current occur to actually throw it out of step. In 
the case under consideration it is not of much importance 
whether a single-phase or a polyphase current be employed. 
The machines must be separately excited from some con- 
tinuous current source, which may also conveniently be 
used for starting the motor by means of a small auxiliary 
continuous-current motor, connected to the spindle (as 
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a synchronous motor, if of the polyphase type, at light 
load by means of the alternating current, by leaving the 
motor field unexcited and passing an alternating current 
(which may require to be two or three times the full-load 
current) through its armature. In the present case 
this self-starting would be especially easy, since the 
alternator has apparently no other work to do beyond 
driving the motor, and, therefore, tho two machines could 
be connected together before starting the alternator. In 
this way the motor would start long before the alter- 
nator had attained full speed, and а much smaller starting 
current would be required. The question of the method 
of starting has a certain effect on the design, as a motor 
with large armature reaction and small air-gap would be 
preferable if the machine is to be self. starting. Beyond 
this, the only other point to be considered is the flywheel 
effect of the armatures. The alternator armature should 
have as great a flywheel effect as possible, so as to prevent 
sudden changes in speed, whilst the motor armature should 
have as е flywheel effect as possible, so as to be ready 
to follow the changes in periodicity sharply. In fact, if 
the speed variations are at all sudden, it will not be possible 
to utilise the alternate-current scheme. The permissible 
amount of sudden speed variation is increasod the smaller 
the number of poles on the motor, so that а very low 
periodicity (20 to 25 ~—) should be chosen if not other- 
wise determined. | 

To sum up, the alternating.current scheme gives more 
exact correspondence in speed between dynamo and motor, 
but it is not quite reliable, especially with sudden speed 
changes. The continuous-current scheme, on the other 
hand, is absolutely reliable, but the motor speed is not 
quite proportional to the dynamo speed.—Q. 

Answer to No. 374 (awarded 5s.).—A series-wound dynamo 
will drive a serles-wound motor (Fig. 1) at a speed corre- 
sponding to its own, and whether the load on the motor be 
large or small, the motor must run at the same speed as 
the generator, and will vary in speed as it varies. The 
solution of this problem, to obtain synchronism of the two 
machines, consists in the proper design of dynamo and 
„motor, so that their characteristic curves fit each other. 


Ета. 1.— С, generator; M, motor; С MC, generator magnet coils ; 
M M C, motor magnet coils ; Bi B, B, B., brushes. 


Beyond this no other peculiarity in design or other detail 
is necessary to ensure constant speed of the motor at all 
loads, provided tho generator be driven at a constant speed 
and the system becomes perfectly self-regulating. Карр, 
in his book on ''The Electric Transmission of Energy,” 
shows, by means of a diagram (which I reproduce) how 
this is accomplished. Let, in Fig. 2, О E represent the 
ordinary characteristic of a series-wound dynamo, the curve 
being drawn for a constant speed of, say, 1,000 revolu- 
tions per minute. Let О e represent the characteristic 
of the motor also for, say, 1,000 revolutions per 
minute. The counter E M.F. developed in the armature 
of the motor at that speed is represented by the ordinates 
of the curve O e. Thus to a current О C will be opposed 
an E.M.F., C B; to & current O C, will be opposed an 
E.M.F., C, Bi, and so ор. In the dynamo the E M.F. 
corresponding to the current O C is C D, and that corre. 
sponding to the current О C, is C, D,. Draw О R so 
inclined to the horizontal that the tangent of the angle 
R O X represents to the scale of the diagram the 
numerical value of the sum of the resistances (E + r + s) of 
dynamo, motor, and line, then the E.M.F. lost in over- 
coming these resistances is for the current O C evidently 
C A, for the current О C,, C, A,, and во on. The ordinates 
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shown in Fig. 2). It is, however, quite possible to start 


between the straight line, О R, and the characteristic curve, 
О E, represent, therefore, the counter E. M. F., which must 
be developed in the armature of the motor at various 
currents. If the current is O C, the counter E M. F. is AD; if 
the current is O Ci, the counter E. M. F. is A, Di, and so on. 
Now, the counter E.M.F. of the motor, if running at a 
constant speed of 1,000 revolutions per minute, is given 
by the curve O e, and it will be seen that if the ordinates 
of this curve are for every current equal to the ordinates 
contained between O R and O E, the motor suits perfectly 
the requirements of the generator, and it run аба 
constant speed. The motor will run at that speed whether 
the current be O C, or О C, provided that C, А, = B, D,, 
and CA = BD. Even if the charaeteristios do not fulfil 
the condition C A = BD over the entire range, by testing 
we will generally find two points, C, and C, tolerably far 
apart for which the condition is fulfilled, and between 
which the deviation of one curve from the form 


CORRS F 


demanded by the other is very trifling. The system 
will become self-regulating between these limits. If it 
is necessary to run any two machines which happen 
to be at hand for constant-current transmission, and the 
dynamo and motor have not got their characteristics 
related in a fixed manner, we must make them agree by 
inserting a resistance in cireult (see Fig. 2). Let O e= the 
characteristic of the motor, and O К = that of the generator. 
In this case they do not agree, but by putting а resistance 
in circuit so that О К is brought down to the line O E, 
then the dynamo and motor will suit the requirements of 
the case, provided that the conditions already given are 
fulfilled. As there is some loss of energy by the introduc- 
tion of the resistance, it is better to make the machines 
have as near as possible the required characteristics, and 
ao have as little variation as possible in the way of a 
oo, to introduce. This system is perfectly reliable.— 
‚А. 


Answer to No. 374 (awarded 55.).—The requirements 
stated in this question are rather difficult to satisfy in 
tbe case of continuous-current machines. The simplest 
and most reliable way out of the difficulty would obviously 
be to employ a polyphase generator which would drive 
a synchronous polyphase motor; but the question, which 
specifies a continuous-current set, does not admit of thie. 
A good way to solve a problem of this kind is to deter- 
mine, first of all, what would be the ideal solution, and 
then, by careful designing, to endeavour to approximate 
as nearly as possible to it. Now, the ideal method in 
the present case would be to employ two magneto-electric 
machines—that is, machines having permanent magnets 
instead of the customary electromagnets. In this case 
the speed of the motor would vary directly as the back 
EM.F. of its armature. This would depend upon the 
E.M.F. of the dynamo, and the E.M F. of the dynamo 
would, in turn, vary directly as its speeds. Thus the 
speed of the motor would to all intents and purposes 
correspond to that of the dynamo. The demagnetising 
effect of tho armature current would not, as might be 
supposed, interfere with this result, for, whilst the 
demagnetising action of the generator armature would 
cause the voltage to fall slightly (and consequently tend to 
lower the speed of the motor), the demagnetising action of 
the motor’s armature would tend to raise the speed of the 
motor, thus compensating for the lowering of the voltage. 
This method, however, is impracticable on account of the 


THE ELECTRICAL ENGINEER, MAY 24, 1901. 


755 


massive field magnets that would be required —it being 
impossible to get anything like the flux density in a 
permanent steel magnet that can be attained in an electro- 
magnet, and also because such а permanent magnet could 
not be relied upon to retain its magnetism properly. 

The problem that confronts us is this: To design а 
machine in which, whether running as a dynamo or motor, 
the strength of the field shall remain practically constant 
with varying speeds and voltages, as would be the case 
with a magneto-electric machine. The reason of this will 
be apparent when we come to consider the working of 
series and shunt wound machines under the conditions 
stated in the question. Two series machines would give 
good results within certain limite, but at light loads and 
consequently with lower flux densities in the magnets) 
the speeds of the two machines would probably 
not be in very close agreement unless the permeability 
curves of the iron or steel of the two magnets happened to 
correspond exactly, and this, unfortunately, cannot be 
relied upon for low inductions. Therefore, the induction 
in the magnets must remain fairly high for all voltages 
and speeds that will be required in practice. For this 
reason series-wound machines will not be suitable. In 


shunt-wound machines the induction In the magnets would 


remain more nearly constant for varying speeds than it 
would in the case of serles-wound machines. And by 
slightly modifying the proportions of the shunt machine 
we can obtain practically what is required. Consider for 
а moment the permeability curve for iron or steel of 
average qnality. The general contour of such a curve is 
shown in the accompanying figure. It is usual to work 


B (oo CTION) 
Sketch showing Contour of Permeability in Iron and Steel. 


somewhere on the curve between the points À and B. It 
will be noticed that between the points B and C the 
permeability remains practically constant with varying 
inductio.s. Let the magnet cores be made longer than 
usual, so as to carry a heavy shunt winding, and work at 
an induction between the points B and C on tbe curve. 
In cast steel this will be when Bj, is about 125,000, and 
in cast iron when B,, is about 70,000. For the same 
reason the induction in the armature should also be 
fairly high. In machines designed on these lines the 
magnetic induction will remain very nearly constant 
within wide limits of speed variations ; and what variation 
there is in the magnetic induction will take place simul- 
taneously in both machines, as different samples of iron 
or steel (by the same maker) differ but very slightly in 
their magnetic qualities at the higher flux densities. The 
armatures should be long and of correspondingly small 
diameter, so that the motor may have a small moment of 
inertia in order that it may respond quickly to variations 
in the supply voltage. It goes without saying that the 
armature resistance should be kept as low as possible, as 
the loss of volts in the armatures at full load will cause 
the speed of the motor to fall below that of the generator. 
À shunt machine embodying the above modifications of 
design will approximate very nearly to the simple magneto 
machine; and two such machines will, I believe, satis- 
factorily fuifil the requirements as stated in the question. 


In the above, it is not assumed that, as the two machines 
are required to be only a short distance apart, the drop in 
the leads will be negligible. Of course, if they were placed 
any considerable distance apart, the loss of volts in the 
leads at full load would complicate matters and render 
the motor less susceptible to variations in the speed of 
the dynamo.—F. W. D. 


LEGAL INTELLIGENCE. 


ELECTRICAL ENGINEERING COLLEGE. 


The case of G. W. de Tunzelmann came before Mr. Registrar 
Giffard last Friday. The bankrupt stated that he was proprietor 
of the Electrical and General Engineering College and Experi- 
mental Works at Penywern-road, Earl's Court, from 1893 to 1899, 
when he sold the business to & limited compeny then formed to 
acquire it. The company, which had a nominal capital of £15,000, 
of which about £1,500 was subscribed, recently went into voluntary 
liquidation. The bankrupt further stated that in March, 1897, he 
promoted а company, having а nominal capital of £40,000, of 
which about £3,500 was subscribed, for the purpose of uiring 
from him two patents for electric welding apparatus. He had 
since acted as director and also as consulting engineer for the 
company, and attributed his insolvency malnly to losses and 
expenses incu in connection with the electric welding company, 
and by the transfer of the electrical college and works to a com- 
pany. The examination was concluded, the statement of affairs 
disclosing an unsecured indebtedness of £9,197, and no available 
assets, 


NATIONAL TELEPHONE COMPANY v. HUTTON. 
Test Case. 


Mr. A. T. Hutton, veterinary surgeon, Barnstaple, was on . 
Monday sued at Barnstaple County Court by the National Telephone 
Company for £6. 10a., one year's rent for a telephone. Ib was a 
test case, Mr. R. Hendy appeared for plaintiffs, Mr. A. F, Seldon 
for the defendant. Defendant took the telephone on a yearl 
tenancy from Dec. 22, 1899. Only one year’s rent had been paid, 
the wire being recently disconnected. 

Mr. Drummond. district) manager for the company, in croes- 
examination, said he understood Mr. Hutton considered he ought 
to have communication with Ilfracombe, Combemartin, Lynton, 
and elsewhere. He admitted a letter from Mr. Hunton, saying he 
had not the advantages which ib was represented he would have. 
The establishment of the trunk system rested, he observed, with 
the Postmaster-General. The company only had the right of user, 
апа in consideration of such trunk line nob being established, 
subscribers were allowed an annual rebateof £1. 10s. Mr. Seldon 
farther cross-examined with a view of showing that there had been 
several complaints about the trunk line not being established, 
while some time ago an indignation meeting was held at Barn- 
staple with regard to the matter. 

Mr. Cox, district canvasser, denied the suggestion that he had 
given promises when obtaining orders a couple of years ago that 
the trunk system should be esteblished forthwith. | 

Mr. Seldon declared that he had given euch a promise to himself 
and others, and it was on this misrepresentation that orders had 
been obtained. 

His Honour Judge Beresford said defendant could not get 
over the agreement, and judgment was for the amount claimed, 
but without coste. — Western Morning News. 


CARRALL v. NEW BRITISH INCANDESCENT ELECTRIC 
LAMP COMPANY. 


In the Chancery Division, Mr. Justice Byrne had before him on 
Wednesday in this debenture holder's action а motion for judg- 
ment, which came on in default of appearance by the company. 
The compauy was formed in 1898 with & capital of £30,000, and 
it issued debentures for £7,950, of which the plaintiff was the 
holder of £2,000. The debentures were a charge on all the property 
of the company. and the plaintiff's moneys had become payable, 
Id was stated that a distress for rent had been put in, and that 
an order for the appointment of a receiver had been made by 
Mr. Justice Buckley. 

Pas Justice Byrne made an order in the common form. — Financial 
imes. : 


H. G. MASSINGHAM, EXETER. 


The first meeting of creditors of Henry George Massingham, of 
15, Southernhay West, Exeter, managing directo: of the West of 
England Boot and Shoe Supply Company, Limited, and lately 
carrying on business at 23, Victoria-parade, Torquay, as an elec- 
trical engineer, was held on Thursday week at the Castle of 
Exeter, before the official receiver (Mr. T. Andrew), The debtor's 
statement of affairs showed gross liabilities бо the amount of 
£7,827. 88. 10d., which are expected to rank at £2,089. 13s. 4d. 
His assets amount to £311. lls. 5d., leaving a deficiency of 
£2,378. 1s. 11d. The causes of failure alleged by the debtor were 
losses in connection with electric light undertakings, moneys 
for and liabilities incurred on behalf of the West of England b 
and Shoe Supply Company, Limited. After the production of the 
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official receiver’s statement, the public examination was adjourned 


until June 20. 


CHLORIDE ELECTRICAL STORAGE SYNDICATE, LIMITED, 
v. FITCH. 
A consent order was made this week in the Chancery Court by 


Mr. Justice Cozens-Hardy for an injunction in this action to 
restrain the uee of а secondary battery in an electric launch on the 
Thames iu breach of the Rhodiu patents, of which the plaintiff 


company have the English rights. The kind of battery is known 
as the '' R plate battery." e defendant had bought the storage 
battery in ignorance of its being an infringement, or that it was 
nob made by the British proprietors. Mr. Stewart Smith was for 
the plaintiff company, and Mr. Fitch for the defendant. 


eee 


COMPANIES’ MEETINGS AND REPORTS. 


CALLENDER’S CABLE AND CONSTRUCTION. 


The annual general meeting of the shareholders of this Com- 
pany was held аб Hamilton House, Victoria-embankment, under 
мерес of Mr, Henry Drake. 

e Chairman moved the adoption of the report (already pub- 
lished in this journal) and in doing so expressed the hope that 
the balance-sheet would be ы жое by the shareholders as satia- 
factory. The Company had & very successful year, and the 
figures showed a very healthy state of things, considering the 
much larger business done by the Company. The preference 
share capital. had been doubled, and now stood at £200,000. 
Іо might appear, perhaps. to some of the shareholders that 
the amount carri to reserve (£23 616) was large, but, in 
view of the extensive business which the Company were doing, he 
thought that they would agree that the directors ought to be 
careful. It must also be remembered that as time went on сот. 
petition became very keen, and the tendency was to make prices 
closer. The prospects of the Company for the present year were 
excellent. 

Majer W. M. Mackenzie seconded the motion, which was 
adopted unanimously. 

A resolution for the payment of the usual dividend on the 
ordinary shares of 10 per cent. and bonus of 5 per cent., making 
15 per cent. in all for the year, having been passed, the proceed. 
inge closed. 


NEW GENERAL TRACTION. 


The annual meeting of the proprietors of this Company was held 
ab the Cannon street Hotel on Tueeday. 

Captain Francis Pavy, who preeided, stated that the directors 
had not embarked in any doubtful projec:s, but had confined the 
Company's operations witbio a small compass. They had nob 
sought to geb the public to join them in working out large and 
uacertain schemes, nor had they placed the Company in jeopardy 
by issuing sany large amount of capital bearing a high rate of 
interest—in fact, they had worked more as a limited partnership 
than anything elso. This was the fifth year of the Company's 
existence, bud only last year was any payment made to the 
directors, апа the present was the firso time that апу distribution 
had been proposed on the ordinary shares. He thought that thia 
was evidence of a careful and conservative policy. They had 
very able experts in the business ard they had examined 
numerous schemes which had been submitted to them, but in 
the agri year they only came acroes one or two that appeared 
worth following up. On these they bad spent both time and 
money, and they were considering new business now. but in taking 
new business they must have a chance to live. After paying a 
dividend of 4 per cent. on the ordinary shares, amounting 9 
£4,800, 241.135 remained to be carried forward, and adding to 
that sum the general reserve and the reserve against goodwill, they 
bad over £90,000 to their credit undivided. Thie was on the prin. 
ciple of taking ab their par value the shares and the securities which 
were received in payment for work carried oub by the Company. 
They were only interested in a few undertakinge— the Douglas 
tramways, the Norwich tramways, the Coventry tramways, and 
tramways at Philadelphia—of the spects of all of which he 
spoke hopefully. The directors had not wished to issue further 
6 per cent. preference shares, and they had themeelves found the 
money that was required for completing works in hand. This 
accounted for the large item ot loans secured," £157 000. Their 
undertakings would now be completed within the next few montbs, 
and they bad come to the conclusion that ib would be best to iseue 
5 £200,000 of 5 per cent, debentures. In conclusion 
he moved the adoption of the report and accounts. 

5 A. G. Brand, M. P., seconded the motion, which was 
adopted. 


CHISLEHURST ELECTRIC SUPPLY. 


Directors: A. Travers Hawes; Edmund Charriogton ; James 
Ford; Francis E. Gripper. Secretary and manager: F. 8. 
Hanning, Electricity Works, Chislehurst. 

In their report | 
state that the supply of current during the year has been main- 


tained steadily and uniformly, and bas given satisfaction to the 
he number of new lamps added has not proved ав 
large as was anticipated, the number haviog risen from 4,017 
8 c.p. ab the end of 1899 to 4,987 at the end of 1900. There are 


consumers. 


electricity meters, 


electric tramcars. 


for the year ended Dec. 31, 1900, the directors 


already signs of better progress in the present year, and several 
new inatallations are being completed. Extensions of mains аго 
aleo in progress in several directions. After paying the debenture 
intereat and meeting the loss on wiring work which was caused 
owing to the small amount of business done, there remains 
£102. 2а, 34d., which the directors propose to carry forward. 
Debentures to the extent of £5,000 have been issued to Mesere. 
Ed mundeons Electricity Corporation during the year on account 
of the amount due to them under their contract work. Mr. 
Charrington, one of the directors retires by rotation, and, being 
eligible, offers bimself for re-election. 


Dr. REVENUE ÁeCOUNT. £ s. d. 
Generation of electricity ........ .... P 3 762 17 8 
Distribution of electricity .... e.a saoo ooe =,» 95 5 6 
Rates and takes — указ а 16 16 10 
Insurance COC OH оос +s CGR PM 0 0»0090 0200900900090 0099 0:090 000 06 00 09 D ооо» 4 33 15 0 
Law and expenses .............-.—-.—-.—. Sas Vis wea edi Genie d 32 7 0 
Management expenses —— eam оен он оаа 8112 7 

Total expenditure . E 1.022 14 7 
Balance to net revenue. — — ооч иш 403 4 0 
£1,425 18 7 

Cr. £ е, d. 
Sale of current ab 8d. per B.T.U. $ 69 0 em e 09 9 € воо осм 0409 эш 1,388 6 1 
Rentals of meters, eto ———À— 37 0 0 
Charging accumulators .. 012 6 

£1,425 18 7 
GENERAL BALANCE SHERT, 

Dr. Liabilities £ в. d. 
Capital acoount —amounb received... 6 611 0 0 
Sundry creditors 0 @e © on о 00006 000 осн ә e 990 009 осо 0 0$ GE oan осе о Ot рет 13 114 1 11 
Balance at credio of net revenue account.. 102 2 3 

£19,827 4 2 

7 А вве! s, £ s.d 

Capital account — amount expended for works 18,423 4 10 
Stores on haud.—- t soo + ma oms os $ - 610 0 
Wiring stock on hand S — 251 3 11 
Preliminary өхрепвев................................— 18 81 19 1 
Sundry debtors for current supplied . 598 17 2 
Sundry debtors for wiring account: ................ — 2900 8 9 
Otber debtors ——— — жез (€ 69 8 6 
Unfinished wiring work. ————:4«õ mn s an om ces 33 15 2 
Cash аб bankers . e 71 16 9 

£19,827 4 2 

STATEMENT OF ELECTRICITY RECEIVED, SOLD, ЕТС. 
Quantity "сес В.Т. units 55 e ЕТ 58 539 
y contracb.......... — 2 

Quantity sold By meter ee coos eias 42.421 43.823 
Quantity used on work 2 5475 
Total quantity accounted ѓог .............- sos .. . .. 49 298 
Quantity not accounted for 9.241 


DM «e.» 999 oo 8t 


Maximum supply demanded (kilowatba) 


CONTRACTS FOR ELECTRICAL SUPPLIES. 


СО TRACTS OPEN. 


Glasgow. The Corporation invite tenders for the supply o 
Tenders by June 16, Details in our advertise- 
mend columns. 

Rochdale.—The Corporation invite tenders for six specimen 
Tenders by June 7. Details in our adverbise- 
ment columna, 

Isungton.—The Lighting Committee invite tenders for free 
or assisted wiring. Tenders by June 11. Details in our adver- 
tisement columns. 

Giasgow. - The Cor 
branch rubber cover 
advertisement columns. 


Edinburgh —The Corporation invite tenders for ash-conveying 
planb, Dewar place station. Tenders by June 15, Details in our 
advertisement columna. 

Dundee.—The Town Council invite tenders for the overhead 
equipment of Seagate route. Tenders by Jane 5. Details in our 
advertisement columns. 

Hendon.—The Urban District Council invite tenders for the 
wiring of the new Council offices. Tenders by June 5. Detaile in 
our advertisement columns. 

Worksop.—The Urban District Council invite tenders for the 
supply of 150 electricity metere. Tenders by May 29. Details 
in our advertisement columns. 

Salford.—The Corporation invite tenders for the supply and 
delivery of additional steel poles, cast-iron bases, etc. (Contract 
No. 16), in connection with the electric tramways. Tenders by 
June 3. Details іо our advertisement columns. 

Uxbridgo.—The Uxbridge and Dietrict Electric Supply Com: 
pany invite tendera for erection of a generating station on land 
adjoining the Waterloo-road. Specifications, etc., can be obtained 
from the Secretary's Office, 1, Vine-streot. Tenders by June 4. 


ration invite tenders for the supply of 
cables. Tenders by June 7. Details in 
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Sunderiand. —Tbe Corporation invite tenders for the supply of 
steel plate coal bunkers and overhead gantry. Tenders by May 31. 
in our advertisement columns. 


West Stanley (Durham) .—Tenders for electric lighting are 
invited on inspection for new Catholic church, West Spanley. 
Apply to Rev. J. Thompson. Tenders by June . 

Ipswich.—The Corporation invite tenders for the supply, 
delivery, and erection of dry-back marine-type boilere. Tenders 
by June 8. Details in our advertisement columne. 


Farnworth.— The Urban District Council invite tenders for the 
overhead equipment of about five miles of tramways and tramway 
poles. Tenders by June 7. Details in our advertisement columne. 

Manchester, —The Tramways Committee invite tenders for the 
supply of special (permanent way) track work croes-over tracks. 
etc. Tenders by May 25. Details in our advertisement columna. 

Manchester. — The Tramways Committee invite tenders for the 
supply of electrical fittings for the lighting of their Queen’s-road 
car-shed. Tenders by June 4. Details in our advertisement 
columns. 

London, EC.—The East Indian Railway Company invite 
tenders for electric overhead travelling cranes, ebc. Specification 
may be seen ab the Company's Offices, Nicholas-lane, London, E.C. 
Tenders by June 12. 

Dublin.— The Lighting Committee invite tenders for the supply 
and erection of motors and mobtor-generatore, accamulators, 
meters, and works wiring. Tenders by June 3. Dataile in our 
advertisement columns. 


Ielington.—The Lighting Committee invite tendera for the 
painting of the arc lamp columns and cratches of which 398 аге 
in uee in tbe borough. Tenders by June ll. Details in our 
advertisement columna. 

Dublin.— The Lighting Committee invite tenders for the supply 
and erection of main switchboards, sub-station swirchboarda, 
transformers, arc lampe, and arc lamp pillare. Tenders by June 3. 
Details in our advertisement columns. 

Exeter.—The Town Council invite tenders foc erection of the 
buildings of their new electricity generating station. Specifica- 
tions, etc., may be obtained from Mr. Donald Cameron, city 
engineer and surveyor. Tenders by June 14. | 

Salisbury. —The Urban Sanitary Authority invite tenders for 
erection of a chimney shaft, 120[t. high and 5ft. internal diameter. 
Specifications, etc., may be obtained from Mr. Alfced C. Bothame, 
A. M. I. C. E., Municipal Offices, Salisbury. Tenders by May 25. 

Aldershet.—The Urban Districb Council invite tenders for 
erection of buildings and shaft in connection with their electric 
lighting station. Specifications, etc., may be obtained from Mr. 
Nelson F. Dennis, A. M. I. C. E., surveyor. Tenders by June 4. 

Edinburgh. — The Corporation invite tenders for the electric 
lighting installation, etc., of the firsd portion of the Colinton 
Maine Fever Hospital, the number of lighting pointe being aboud 
1,550. Tenders by June 12. Details in our advertisement columns. 

Exoter.—Tbe Council invite tenders for boiler-house equip- 
ment, pipes, etc., engine-room equipment, switchboards, connect- 
ing cables, coal bunkers and conveyors, and feed and condensing 
water tanks. Tenders by June 14. Details in our advertisement 
columns. 


Dundee. —The Gas Commissioners invite tenders for steel steam 
piping, valves, and acce-rories, at the electric lighting station. 
Dudhope creecent-road. Specification, etc., may be obtained from 
Mr. Walter Н. Tittensor, city electrical engineer, Dudhope. 
-crescent-road. Tenders by May 30. 

Doncaster.—The Corporation invite tendere for steel grooved 
gicder tramway rails for eight milea of tramways in the borough 
of Doncaster and adjoining neighbourhood. Particulare may be 
obtained ab the cffice of the borough surveyor, Mr. W. H. R. 
Crabtree, М I. C. E., 3, Priory-place, Doncaster. Tenders by 
June 8, 

Taunton. —The Corporation invite tenders for the construction, 
supply, and erection of one 250-kw. steam alternator, one 15-kw. 
motor generator, switchboard extensions, one waber-tube boiler, 
superheater, jeb condenser, and air-pump, and sundry pipe exten- 
sions. Tenders by June ll. Details in our advertisement 
columns. 

Burnley.—The Electricity Committee invite tenders for (A) 
five injectors, capable of desling with 700 gallons per hour ; (B) 
one feed pump, capable of dealing with 3,500 gallons bour. 
Specifications, etc., may be obtained on application to Mr. Robt. 
Birkett, the borough electrical engineer, Aqueduct-street, Burnley. 
Tenders by June 10, 

Madrid.—Tenders are invited by the Spanish Postal and Tele- 
graph Department for the supply of 30,000 zinc cylinders for the 
service of the Government telegraph stations. Such particulars as 
have been received may be examined on personal application at 
the Commercial Department of the Foreign Office any day between 
the hours of 11 a.m. and 5 p.m. Tenders by June 1. 

Rio de Janeiro. Tenders are invited by the Brazilian Govern- 
ment for the eupply of electrical machinery for the hoisting and 
transporting of locomotives at the Engenho de Dentro Works, 
Such particulars as have been received may be examined on 
personal application at the Commercial Department of the Foreign 
Office апу day between the hours of 11 a.m. and 5 p.m. Tenders 
by July 8. 

Lenden, S. W. Tenders are invited for the supply of 13,400 
tons of steel rails and 958 tons of fishplates for the Queensland 
Railways. Tenders will be received at the Queensland Govern- 
ment ce, 1, Victoria-street, London, S. W., until 2 p.m. on 


Jone 11, endorsed ''Tender for Steel Rails and Fishplates,” and 
accompanied by a preliminary deposit of 1 per cent. on the tender. 
Specifications, drawings, eto., may be obtained ab the office of the 
Agen General for Queensland. 

Uganda — The Crown Agents for the Colonies, acting on behalf 
of the Uganda Railway Committee, invite tenders for the карр! 
of galvanised iron wire, specification and form of tender for whi 
сап be obtained on application to the Crown Agente, аб whose 
office the drawing will be on view between the hours of 10 a.m. 
апа 4 p.m. (Saturday, 10 to 2). Tenders to be delivered, addressed 
to the Crown Agents for the Colonies, Downing-streeb, 8. W., and 
endorsed *'Tender for Galvanieed Iron Wire, Uganda Railway," 
ро» later than noon on June 11. 


RESULTS OF TENDERS. 


Burnley. —The Electricity Committee have accepted the tender 
of vbe Oldham Boiler Works Company, Limited, for two Lancashire 
boilers, 28ft. by 7ft., with fittinge, av £700. 

Wrexham.—The Town Council have accepted the tender of 
Whitaker Broer., Limited, Dadley and Wrexham, for supplying 
and fixing electric calls for the fire brigade, аб £62. 10s. 

Battorsea.—The Electricity Committee recommend that four 
additional teleecopic ladders for use in connection with electric arc 
lamps be procured of Heathman and Co., ad £29. 2s. each. 

Woolwich.—The Electricity Committee have accepted the 
tender of Smith and Sons, South Norwocd, av £40 574, for the 
erection of buildings in conneetion with electricity works and dust 
destructor. : 

Cardiff. The followiog tenders have been accepted: J. Williams 
and Co., Cardiff, refuge pillars; J. Preece, Bristol, brackets: 
Thornton and Co. and Bergoheil and Young, feeder and section 
pillars; Bock and Marsh and F. Smith, trolley, span, апа guard 
wires; R. W. Blackwell and Co. ineulators and line suspensions. 

Barrow- in- Tur ness. — The Corporation have accepted the 
following tenders: British Iosulated Wire Compeny, Limited, 
Prescot, paper-insulated lead-covered concentric cables, ab 
£2,742 (approximate); Doulton and Co., earthenware conduits 
and pipes, ad £592 (approximate) and Albion Clay Company, 
Limited, London, av £178 (approximate); Mavor and Couleon, 
Limited, Glaegow, balancing transformer and switchboards, at 
£583 (approximate). 

Kingston (Surrey).—The following tenders have been received 
for the erection of a chimney shaft at the electric works: 

F. and F. H. Нїгра.................................еезәве»5»»вее 1 Bes O00 


R. H. B. Меа)].................................. ПРЕ ооо 12,480 
D; Gib DEUS esses 2400 
ILI mo ß ононе Оног огоЕ * 2,400 
Н. Wind»or and Co FFF 2.250 
Myles and Warneennnnn nee éõ 2 . 2,194 
lait Бойлык наа E АЕО „ 2174 
e,, Medus m "rn 2 076 
F. and E. Davey (accepted) .. ........... —— . .. 1,989 
Alphons Custodis Chimney Construction Company 1,700 


BUSINESS NOTES. 


TRACTION. 


Hindley.—The question of the purchase of the tramways is atill 
under the consideration of tbe District Council. 

New York.—The tramway strike аб Albany, referred to in our 
last issue, has resulted ia the company agreeing to the proposals 
of the strikere. í 

Private Bills — In the House of Commons the Tottenham and 
Hampstead Junction Railway and the Bexley Tramways Bills have 
been read a third time. 

Blackpool. -—The new line of electric tramways to Marton is 
now ia working order, and a public service of cars will be put on 
the road for Whitsantide. 

London United Tramways BilL—The Hammersmith Borough 
Council and the Hampton Dietrico Council have both sealed 
petitions against this Bill. 

Surrey —The County Council have approved the form of their 
agreement with the London United Tramways Company, and the 
neceseary steps are being taken to carry ib out. | 
. Helsten.—The Rural District Council have given their consent 
to the application of the Lizard Light Railway Company to work 
their proposed line to the Lizard by electricity. 

Ramsgate,—The electric tramcar service is now reported to be 
running with improved smoothness and punctuality, and with a 
happy immunity from the mishaps which caused some local excite- 
ment during the opening days. 

Mess Side.—The agreement between the Urban District Council 
and the Manchester Corporation in regard to the construction of 
tramways in Moss Side has been completed, and the Corporation 
have promised to begin the work as soon as possible. | 

Birmingham.—Suocese is attending the running of the Bristol - 
road overhead tramway. On Saturday lasb £109 odd was taken in 
fares, and this was repeated on Sunday, when the cars travelled 
for the first time over the Sally Oak extension of tbe route. 

Searborough.—The Tramways Sub · Committee have resolved to 
recommend the Council to apply to Parliament for а Bill empower- 
ing them to consorucb electric tramways within the h, 
and failing that, to apply for a provisional order to the same end. 
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Blackburn. А ревух loses is reported оп the working of the 
u 


Corporation tramways during the past year, this being attributed 
to the universal adoption of 1d. fares. The result is an increase of 
fares by 4d. on most of the sections, and the adoption of 1d. stages 
is recommended, 

Devonport.—Although the whole of the track of the Devonporb 
and District Tramways is practically completed, there are some 
finishing touches to be carried out, and ib is certain that the 


system cannot be opened for public traffic in time for the 


Whiteuntide holidays. 


Bolten.—The monthly report on the Corporation tramways for 
April shows receipts £6 440, as against £5,638 the previous month ; 
total mileage, 189,233, as against 146,771; passengers carried, 
1,279,969, as against 1,350,730 ; and receipts per car mile, 11°10, as 
against 9:20 the previous month. 

Barnsley.—The provisional order granted by the Light Railway 
Commissioners for extensions of the Barnsley and district lighb 
railway came up for confirmation at the Board of Trade on 
Wednesday. There was no objection to the preamble, and the 
adjustment of clausee was proceeded witb. | 


Middlesex.—In addition to the 15 miles of tramways which 
they have received permission to construct, the County Council 
now propose to build lines from Wood Green to Finsbury Park, 
from Waltham Cross to Finchley and Kilburn, from Acton to 
Willesden and Hounslow, and several others, 


West Cumberland Tramways Bill. —All op 


ition to thia Bill, 
with the exception of that of the Cleator 


oor Urban District 


Council, has been disposed of, and the Light Railway Bill bas 
been dropped. The tramways proposed are from Cleator Moor, 
ean 15 hibehaven, Workington, Maryport, Allonby, and ending 
ab th. 


Brighton.—The question of granting facilities to the Brighton 
and Rottingdean Seashore Electric Tramway Company and to 
Volk's Railway to join the two lines by way of Madeira-road was 
farther discussed at the last Town Council meeting, and the 
Council resolved to adhere to their original decision in favour of 
the scheme. 


Plymouth,—The question of applying in the next session of 
Parliament for powers to construct a double line of tramways from 
the existing lines at Mutley through Alexandra-road to Lipson 
Vale is being considered by the Tramways Committee. It is 
estimated that the capital cosb of the proposed extension will be 
about £10,000. 

The Manchester-Liverpool Monerail — Тһе Committee of the 
House of Lords presided over by Viscount Falkland have passed 
the Bill authorising the construction of the electric express railway 
between Liverpool and Manchester, subject to the insertion of а 
clause to the effecb that the centre of gravity sball be below the 
top of the uppermost rail. 

Halifax.—The Tramways Committee have decided to reward 
tram drivers who show themselves especially efficient by paying 
them an extra ls. per week wages. Those who remain five years 

and upwards in the service of the Corporation are to receive 
similar recognition. The maximum wage thus far peid to tram 
drivers in Halifax has been 30s. per week. 

Wercester,—The report of the directors of the Worcester Tram- 
ways, Limited, for 1900 states that the Worcester and district 
light railways order has been confirmed by the Board of Trade. 
The Worcester Tramways Bill has been remodelled, and is now 
unopposed. The Worcester (extension) light railways order is 
awaiting tbe confirmation of the Board of Trade. 


Aberdeen.—The Town Council have decided to proceed with 
the reconstruction as a double line of the tramway in Great 
Western-road between Forbesfield-road and Ashley-road, and also 
between Great Western.place and Holburn-streed; that the line 
shall be electrically equipped, and the work. carried ооб by the 
British Insulated Wire Company at the scbeduled prices for the 
present contract. 

Leioester.—The report of Mr. E. Manville on the scheme of 
tramways for Leicester—the first A of wbich is given else- 
where—was presented to the Council by the committee on Tuesday 
last, A difference of opinion occurred, but after considerable 
discussion— with the exception of the site of the power atabion— 
the report of the committee was adopted. Mr. Manville was 
appointed consulting engineer for the work. 

Tyneside Tramways Bill —In the House of Commons this Bill 
has been brought up from the Lords and referred to the Examiner 
of Standing Order proofs. The object of the Bill is to authorise 
the construction of tramways and a tramroad in the urban dis- 
_tricts of Walker, Wallsend, Willington Quay, and Gosforth iu 

the borough of Tynemouth, and in the parishes of Willington and 
Longbenton in the county of Northamberland. . 


Glasgow.—The Town Council have resolved: '' That ib be an 
. instruction to the Tramways Committee to consider the question 
of possible demands on the police in the event of accidents to 
overhead wires on tramway routes, and the equipment of the 
police for the same, and to report.” Ib was pointed out that 
equipments in the shape of indiarubber gloves and so forth had 
been provided io Liverpool, Huddersfield, and other places. 


Welverhampton.—After several delays the Corporation have 
now commenced tbe work of laying down their new scheme of 
tramways for the borougb. The first section of the line to be 
dealt with will run from Tettenhall to Queen-square, vid New- 
hampton-road, and on Monday the | the Tramways 
Commitbee, in the presence of a number of members of the Cor- 
poration, performed the ceremony of '' breaking the ground." 
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Finchley.— Councillor Todd has been appointed chairman of 
the Tramways and Electric Lighting Committee of the Urban 
District Council. Ad the last meeting of the Council a letter was 
received from the North Finchley Tradesmen’s Association urging 
the Council to secure the insertion of several clauses in the 
Finchley and Hendon Tramways Bill, the last of which is thab 
“ all telephone wires crossing trolley wires be effectively guarded. 


Bradford Corporation Bill.—When this Bill came before the 
Select Committee of the House of Commons presided over by 
Mr. Heywood Johnstone on Monday, it was intimated that the 
opposition of the Shipley District) Council was withdrawn to the 
tramway part of the Bill, ib having been agreed to strike out 
Clause 11, relating to the leasing of tramlines. The Committee 
then proceeded to adjust clauses, and the Bill will be reported for 
third reading. k 


Liverpool.—The tramway receipts from both electric cars and 
horse vehicles for the fortnight) ended May 11 amounted to 
£17,813. 13s.. an increase of £3,204. 15s. 7d. for the same period 
last year. The miles covered number 402,596, an increase of 


| 78859. The number of passengers carried was 3,858,523, which 


showed an increase of 1,041,117 over the same fortnight last year. 
There are now 287 electric сага in uee, and only seven horse vehicles 
remain on the road. 


Gateshead Tramways Bill.—Lord Morley's Committee of the 
House of Lords which deals with unopposed Bills, bad before it on 
Monday the Gateshead and District) Tramways Bill, under which 
authority is given to raise £80,000 of additional capital with which 
to complete the system of tramways in Gateshead and disorict, 
and which received the sanction of Parliamenta year or two since. 
The measure passed the committee, and will be reporbed without 
amendment to the House. 


Саға —A conference between several members of the Tram 
ways Committee and representatives of the tramway company has 
been held on the question of the tramways. The proceedings, 
which were conducted in camera, are said to have been of an 
exceedingly friendly character, and there is every probability of 
an arrangement being arrived at if Mr. John Glenn, tbe engineer 
to the company, and the borough engineer, Mr. W. Harpur, can 
come to terms as to the value of the existing lines. 


Paisley.—It is anticipated thao the чо Corporation will 
accept the running powers over Paisley and districb tramways 
granted by Lord Camperdown’s commission. Ib appears that a 
representative of the Corpuration attended recently ab the office 
for Scotland in Edinburgh when the clause was 


being adjus giving Glasgow these running powers. In the 


event of that arrangement being carried oub, Mr. Murphy has 


undertaken nob to ask for running powers into Glasgow. 


Canada's Electric Ralways.— According to the labest official 
statistics issued, during the year ended Dec. 31, 1899, the 612 miles 
of electric railway track in the Dominion of Canada were so used 
that the total number of miles run by cars was 20,646,847. The 
number of passengers carried was 104,033,659. Compared with the 
previous year, the number of passengers carried increased nearly 
9 500,000, and the number of miles run by over a million. The 
amount of paid-up capital invested in electric railways in Canada 
is over £4,340,000. | 


Tho Proposed Solent Tunnel — We note that it is proposed to 
commence operationa in September next in connection with the 
scheme to connect tbe Isle of Wight with the mainland by means 
of an electric railway under the Solent. The total length of the 
new line will be eight miles, but that of the tunnel proper will be 
no more than 21 miles. Of the estimated cost of £550,000, as 
much as £400,000 will be spent on boring under the Solent. When 
the project is completed, it is expected to make the journey from 
London to the Isle of Wight in the record time of 24 hours. 


Sheffield. —The Tramways Committee met оп Wednesday to 
make enquiries regarding the difficulty that occurred the other 
day owing to the men’s thread to strike ab a moment's notice. A 
full enquiry was made into the proceedings of the men the night 
previous to the strike and on the day when the traffic was dis- 
organised. A number of the men who are supposed to have been 
the ringleaders were brought before the committee to give ап 
explanation of thelr conduct. The committee did not arrive ab any 
decision, but we understand that some recommendations will be 
made to the Council ab the next meeting on the subject. 


Tube Vibration Claim.—Mr Watney sat ab the Surveyors’ 
Institution last week as sole arbitrator to consider a claim of £700 
made by the vicar and churchwardens of Christ Church, New Bridge- 
street, against the Central London Railway for damage to the vicar- 
age alleged to have been caused by the construction of the tube 
railway. The railway company declined to admit any liability for 
the damage done to the vicarage. Even supposing the cracks were 
due to the construction of the tube, the claim, it was submitted, 
was exorbitant, for the whole dam could be repaired for an 
amount nob exoeeding £35. The arbitrator reserved his award. 


Wakefield. —The tramway syndicate are already taking чере 
with a view to extending the existing lines, feeling confident, ib 
said, that their application for a provisional order will be granted. 
Immediate application is to be made to the Light Railway Com- 
missioners for sanction to the consbruction of brauch lines con- 
necting Lofthouse with Rovhwell and so with Leeds, and also 
Horbury and Ossett with Bradford. Colonel von Donop, of the 
Board of Trade, has visited Wakefield for the purpose of officially 
inspecting the Kirkgate Bridge, which the opponente of the 
tramways scheme allege cannot be used for tramway traffic in ite 
existing form. 
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Newoastie, —The iron poste to carry the electric trolley wires in 
connection with the new tramways have now erected on the 
North-road between the police station and the Blue House, and 
work is p ing favourably. The City Council have deter- 
mined, in conjunction with the Walker Council, to oppose the 
Tyneside Tramways Bill in the House of Commons, in view of 
the alleged unsatisfactory nature of the decision of the Lords’ 
Committee which found the preamble proved, subject to the 
undertaking that the promoters would come to Parliament next 
year to proceed, either by Bill or provisional order, to do in Walker 
whatever the Corporation of Newcastle had promised to do. 


North Lanoashire.— According to the local Press, efforts are 
being made by the large Midland syndicate to buy up the 
tramways in North Lancashire. The Lancashire and District 
Tramway Сошрапу have had au offer for their Morecambe line, 
and overtures have also been made for rights to construct electric 
asker dade үн in the borough of Lancaster, where the Corporation have 
received sanction for a £70,000 scheme, The eyndicate's offer to 
take over the Corporation's powers has been considered by the 
Tramways Committee, but it is concluded from what transpired 
&b the meeting that it is very improbable that the Corporation, 
having made several attempts to municipalise their tramways, will 
now sell their rights. | 


Sunderland. —A foot passenger fell in front of an electric car on 
Saturday, and getting underneath the guard was puehed along some 
distance. His injuries were serious, his collar-bone being fractured, 
and eeveral ribs broken, but he is expected to recover. Another 
extension of the Corporation electric tramways running between 
the terminus at Roker and Seaside-lane, was approved on Wednes- 
day by Lieubt,-Colonel von Donop, of the Board of Trade, and was 
thrown open to the public the ваше day. The new line runs along 
the coast in a northern direction for three-quarters of a mile. The 
Tramways Sub-Committee have decided to recommend the Corpora- 
tion nob to grant running powers over the borough lines to the 
British Electric Traction Company, who are about to lay lines 
between Houghton-le-Spring and other places and Sunderland. 
They are, however, 3 we understand, to negotiate with 
the Electric Traction Company as to through rates for both parcels 
and passengers. 

Clacten.—Ab a special meeting of the Urban District Council a 
letter was read from the British Electric Traction Company in 
reference to their proposal to obtain powers to construct tramwa 
in the town and district. The lines the company would suggest 
would commence in Great Clacton and run 
the front. Thence one line would run in a weaterly direction to 


the goods jetty, and another to the north-east along the Parade 


and Clacton Cliff to Frinton and Walton.on-Naze. The system 
proposed is the electric overhead trolley. The letter also 
referred to the electric lighting order the Council have obtained, 
stating that the company would be prepared to discuss terms, 
either for the acquisition of such order and carrying out the same, 
or the taking of the power required for tramways from the Council 
should they desire to carry out the order themselves. The letter, 


ч uud with the question of the electric lighting order, was 


erred to the Council in commibtee for consideration. 
Yarmouth. —At the last Town Council's meeting the Tramways 


Commitbeo recommended the Council to invite tenders for 14 
double-decked cars, the estimated cost of each being £530, Ib 


was pointed out, however, that until the Council had decided 


whether it would work the trams or lease them ib was futile to 


take this course. The matter was then referred back to the com- 
- mittee. The Board of Trade have approved the plans and drawings 
of the proposed method of construction. 


Traction Company, who have become the proprietors of the under- 
taking, stating that they were desirous of carrying into effect the 
Yarmouth and Gorleston tramways provisional order of 1897, 
authorising tbe equipment of the line for electric traction, which 
they were empowered to effect with the consent of the Corpora- 
tion, and which consent they then applied for, and also enqu 


upon what terms the Corporation would be willing to supply the - 


necessary energy. 
.— The Corporation having failed to come to an 
amicable settlement with the tramways company as to the price to 
be paid by the Corporation for- the undertaking, Sir Frederick 
Bramwell, the referee appointed by the Board of Trade, has opened 
an enquiry into the matter. At the last meeting of the Town 
Council, Messrs. J. Bowen and I. E. Winslow, the engineers to 
the Corporation’s scheme, —— as to an interview with Colonel 
von Donop, of the Board of Trade. with regard to the proposed 
doubling of portions of the projected tramways, etc. The question 
of commencing the construction of the extensions authorised by 
the provisional order was enbered upon, the position in which 
the ration stood being explained, together with the absolute 
importance of constructing the permanent way and electrical 
bonding under one contract. Colonel von Donop stated that, all 
things considered, perhape the best way out of the difficulby would 
be to apply to the Board of Trade for a further extension of time. 
The engineers further state in this report that instead of proceed. 
ing with the drawings and specification for the extensions of 1899 
only, they are dealing with the whole of the work, and in the 
course of two or three weeks they will be ready to be laid before 
the committee for the purpose of advertisement, and that they are 
convinced that this procedure will prove the more economical 
lan. The report was “ре and а memorial to the Board of 
Trade for a further extension of time was approved. 
Railways Тһе Parliamen 


. London Underground Com- 
mittee on London Underground Railways met again on 


esday, 


fere with their use of the ground under their line. 


own Pier-avenue to 


In reference to the 
Gorleston tramways, а letter was read from the British Electric 


but before proceeding to take further evidence the chairman (Lord 
Windsor) expressed on behalf of the committee their very deep 
regreb аб the sudden death of Sir Courtenay Boyle. 
the North-East London Railway was then enquired into. Mr. 
Jenkin, C.E., stated thab in the system proposed no part of the 
electric circuit was connected with the other. 
was insulated, and even if the insulation were to break down at 
one parb of the system no danger could possibly occur. 
proposed to have on the North-East London line multiple motors 
along the train, which would obviate the necessity of a loop at the 
end of the system аһа eave shunting. 
for a 24-minute service. Mr. J. Е. Gooday, general manager of the 
Great Eastern Railway; was examined in opposition to the scheme. 
The Great Eastern were providing for early morning service trains 
to carry 850 workmen by increasin 
catriages. They were nob prepar 


The case of 


The whole circuit 


It was 


There would be ample time 


the seating capacity of the 
immediately to carry oat or 
to go to Parliament with a scheme, but submitted ib to the com- 
mihtee in order to show that the question was being considered, 
and to ask the committee not to pass any scheme that would inter- 
In view of the 
probable report of the Vibration Committee and the fact that the 
Central London Railway was not on the right lines, and the proposed 
North East London Company were nob prepared to say what scheme 
they would adopt, the Great Eastern directors were not ready to 
recommend their sharebolders to find the money for any particular 
scheme in this Parliament. It was recognised that increased 
accommodation was required, and the Great Eastern, having 
practically created the district, ought to provide for it. The 
scheme which had been considered by the directors, but not 
formally adopted, was for a line from Chapel End by Low Leyton, 
under the existing line up to Liverpool atreet, and then curved 
round во as to eerve the Ilford district and Forest Gate. They 
would thus duplicate a great deal of their existing suburban lines 
by the proposed electric underground railway, The committee 
adjourned until to-day (Friday). | 


Loeds. —The accounts of the city tramways for the year ended 
March 25 laad show a groes profid ot £61,797, and after payment of 
interest (£16 662) and sinking fund charges (£14 076) there is a 
surplus of £31,058, as compared with a surplus in the previous 
year of £6,167. 88. 6d. The running expenses include £7,038 for 
depreciation of rolling stock, and in addition to thao sum, which 
has been written off, the Tramway Committee have decided to 


У8 | reserve oub of the surplus a further sum of £10,000 to cover the 


loss sustained by the eale of two old engines at the generating 
&tation, which had been replaced by larger unite. The surplus, 
therefore, ie reduced to £21,058. 28. 6d. During the year there 
has been а great extension in the electric car service, with corre- 
eponding advantage to the public and a largely increaeed income. 
he receipts from electric traction amount to £133,449, or more 
than double the income from that source lasb year, which was 
£63,436. Horee aud steam cars are now being rapidly replaced by 
electric cars and a8 was to be expected, the receipts from both those 
classes of cars are far less than they were 12 months ago. The 
difference between the receipts and the running expenses for electric 
traction was £80,834. The total receipts are £183,199, as com 
with £129,137 a year ago, an increase of £54,061. The expenditure 
bas increased from. £99,110 12 months ago to £121,402, and the 


“sinking-fund charges from £11.809 to £14,075. With regard to 


car accommodation, the report states that to meet the increased 
traffic they are at present working the full stock of 130 electric cars, 
Twenty additional cars will be licensed this week, in readiness 
for the Whitsuntide holidays; and of the undelivered cars still 
on order 20 may be expected next month and the remaining 20 
during the month of July. The power station is now sufficiently 
equipped to bandle up to 180 cars, with the necessary stand-by of 
reserve power. The electrical equipment of the Cardigan-road 
and Victoria-road sections will be completed in about six weeks, 
and 10 or 12 cars will be needed for this service. Pending the 
electrical equipment of the Wortley, Armley, and Stanningley 
sections, now commencing, the management will during this 
summer have at disposal an ample supply of cars for an increased 
service to Rouudhay. Ib is therefore decided that the Roundhay 
Park fare shall be reduced from 3d. to 2d. 


London County Council Tramways, — On Tuesday the 
Highways Committee of the London County Council presented 
a report on the proposed reconstruction for electrical traction of 
& further portion of the Council's tramways. The Council has 
already determined to' reconstruct the tramways, rather more 
dban eight miles in length, bebween Westminster and Tooting, 
Kennington and Blackfriars, and Sb. George’s-circus and Waterloo- 


‘road, and the committee recommended that the tramways to be 


next dealt with should be those between (1) the junction of 
Kennington-road with Westminster Bridge-road and St. George’s- 
circus ; (2) the Elephant and Castle, and along the New and Old 
Kent roads, New Cross.road, and Greenwich-roaa to the berminus 
at Trafalgar-road, Greenwich ; and (3) the Elephant and Castl 
vid Newington-causeway, to St. George's Church, Borough, an 
thence vid Dover-street to the junction of the New and Old Kent 
roads. The total length of these tramways is 6 miles 1,317 yards 
of double (or 13 miles 874 yards of single) track, which is rather 
less than the length of the Toobing and other lines, in connection 
therewith, above specified ; but the committee were informed thab 
the amount of the traffic per mile on both sections is about the 
same. The committee have consulted the chief engineer with re 

to the steps to be taken with a view to the reconstruction of these 


other sections of lines being carried out without any se ya? 
delay, and, upon his advice, they suggested that, in order that f 

d vantage 
contractors who exbcute such wor , the specifications on which 


ight be taken of the ex ce of the Various firms of 
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tenders were to be invited should be drawn up in such a manner as 
to allow the parties tendering to include tbeir own details of 
conduit construction. The interests of the Council would be fally 
safeguarded by the general conditions which were usually attached 
to the Councils contracte, and the issue of a detailed specification 
with quantities of the track rails the conductors. and the road. 
work ; but instead of a particular design of yoke and insulator 
being specified and tendere according to that design only bei 

asked for, parties tendering would bo at liberty, if the Coun 

adopted the committee’s suggestion, to submit their own 
designs. The committee were informed that this practice wee usual 
with regard to other kinds of wo:k ; indeed, it was adopted by 
the Council with regard to the tenders recently invited for the 
supply of the boilers and etokers required for the electricity gene- 
rating station to be erected at the Camberwell tramways depót, 
in which inetance working drawiogs were not iesued. but the 
results desired were clearly specified, and the parties who 
tendered submitted their own details, Of course. whatever 
system of electrical traction the Council might eventually decide 
to adopt for the two sections of ite tramways specified ‘above, 
would. under the London County Tramways Electrics) (Powers) 
Aot, 1900, require the approval of the Board of Trade, and the 
road authorifies concerned are entitled to be heard by the Board 
thereon. The followiog recommendation was approved: *' That 
the Highways Committee be authorieed to prepare specifications 
and to invite tenders by public advertieement for the reconstruc. 
tion for electrical traction of those portions of the Council's tram. 
ways between (a) the janction of Kennington.road with West- 
minster Bridge-road and Sv. George's circus; (b) the Elephant and 
Castle, along New and Old Kent roads, New Cross. road, and 
Greenwich-road, to the terminus st Trafalgar - road. Greenwich ; 
and (c) tbe Elephant and Castle, vid Newington-causoway to Sb. 
George's Church, Borough, and thence vid Dover-street to the 
janction of New and Old Kent roads ; and that the parties tender- 
ing be allowed to submit their own designs of the yoke and 
insulator which they propose to supply. The Select Committee of 
the Houre gf Commons presided over by Mr. Seale Hayne has 
decided that the preamble of the London County Council Tram- 
ways Bill is proved, bub rejected tramway No. 6 (the extension 
along the Farringdon-road) and the portion of No. 16 between 
Westminster Bridge road апа Waterloo road—tbat is, the York- 
road portion of the Westminster and Borough High-street tramway. 


LIGHTING AND GENERAL, 


Whitehaven.—The Town Coancil propose to raise the price of 
current. 


Share Market. —Eleotric shares have kept pretty steady during 
the week. 


Southend. —The Corporation have received sanction to raise a 


loan for the electric lightiog of the town. 

Berwick.—Mesers. Edmundeons, Limited. are negotiatiog for 
the parchase of the old ehipyard for an electric lighting station. 

Hernsey.—The Council have received sanction for the inclusion 
of Clerkenwell Detached in the area vo be lighted by electricity. 

Gillingham.—The District Council have decided to purchase 
the undertaking of the electric light works in accordance with the 
recent agreement, 

Haywards Heath.—The Urban Dietrich Council are asking the 
Postmaster General when they might expect telephonic facilities 
at Haywards Heath. 

Qoarry Baokb.— Meesre. Sidaway, Dann, Shaw, Tandy, Goodwin, 
and Turner have been appointed а committee to investigate the 
question of public lighting. 

Swansex —A committee has been appointed by the County 
Council to report on the advieability of procuring a license for the 
municipalisation of telephones. 

Rattray.— We understand that at a recent private meeting the 
Provosd broached the subject of the electric lighting of the burgh, 
but nothing definite was arrived at. 

Electric Lighting Orders — Elec:ric lighting orders have been 
granted by the Board of Trade to Beverley, Honley, Ripon, 
Todmorden, Workington, Birstall, and Skipton. 

Great Harweod and Rishton. —The District Council coneider 
the charge of 7d. per unio ioserted in the Rishton, Great Harwood, 
and Clayton le Moors electric lighting scheme is much too high. 

Western Tolegraph Co. —The directors have declared an interim 
dividend of 3s. per ehare or av the rate of 6 per cent. per annum, 
free of incothe tax, for the quarter ended March 31, payable on 
June 24. 

Bury St. Edmund’s.— Mr. L. Paton Greig has been appointed 
borough electrical engineer in succession to the late Mr. Roe, 
Mr. Greig having acted as chief aesistant since and before the 
works were started. 

Hastings.—Three electric arc lampe are to be erected in 
Norman-road, in substitution for the gas lampe, at £34. 10s. per 
lamp. The estimated annual cost of maintaining the lamps ie 
£14. 8s. 2d, per lamp. 

Haokney.—Ths Borough Council аге prepared to supply elec- 
af Hie " the „ Borough N on the east side 
0 -Btreet, Stoke Newington, provi necessary powers 
and consents can be obtained" ds 5 

Orient. — The annual match, staff v works of Glovers, Limited, 
was played on the 18th inst. аб Trafford Park. and resulted in a 
victory for the works by 52 runs to 17. A. Horton took seven 
wickete for two runs for the winners. 


Beverley. Тһе Town Council have asked Meesrs. Gibbings and 
Baker to report what portion of the works should be proceeded 
with forthwith, and generally as to the best method of carrying 
out the works authorised by the order. 


Kensingten.—Electric arc lamps are to be used for lighting the 
principal thorougbfares in the borough—viz , Kensington High- 
street, Kensin road, Brompton road, Holland Park- avenue, 
Weg aaa Notting Hill, The cosd of the installation will 


Alloa. —Mr. Н h (of Messrs. Bachan and Hogarth, elec- 
trical engineers, Edinburgh) has reported on the various contracte 
апа tenders in conneotion with the electric lighting scheme now 
in course of promotion by the Town Council. He estimates the 
coeb ab £8 500 

London Gazette,—The estate of W. Haines, 261, Bury New- 
road, Whitefield, Lancashire, has been released from trusteeship.— 
A final meeting of the United Telephone Company, Limited (in 
liquidation) is announced to be held at 5, Moorgate-street, E.C., 
on June 26 ab 2 p.m. 


West India and Panama Telegraph Oo. —The accounts for the 
six months ended Dec. 31 last ehow a credit balance of £3,837, to 
which has to be added £2,379, boing interest on investments aod 
£955 brought forward, making a total of £6 670, which it is 
proposed to carry forward. 

Dumfries, —The Electric Light Committee of the Town Council, 
in view of the difficulties disclosed by Mr. Ritchie's report, have 
resolved to recommend the Corneil nob to entertain the idea of a 
water installation, and an engineer is to be appointed to carry 
throagh & steam installation. 


Southwark.—The City of London Electric Lighting Company, 
Limited, have notified bheir intention to apply to the Board of 
Trade for a provisional order to empower them to supply electric 
energy for all purposes throughout the whole area of tbe metro- 
politan borough of Southwark. 


Guildford — We understand that there will be no difficulty 
between the Council and the Guildford Electricity Supply Com- 
pany with regard to their application to lay mains in certain of 
the roads in whiob paving works are proposed to be carried out 
before such works are commenced. | 

Cable Communiostions.—At Wednesday's meeting of the Cable 
Communications Committee at Sb. Stephen’s House there were 
present Lord Balfour (chairman), the Marquis of Londonderry, 
the Earl of Hardwicke, the Earl of Onslow, Major-General Sir 
J. C. Ardagh, Rear-Admiral R. N. Custance, and Mr. J. H. 
иаша (assistant коз Mr. Robert Gray, of the 
India Rubber Gutta Percha, and Telegraph Works Company, 
gave evidence. 


London County Council.—The London County Council on 
Tuesday decided to ask the Board of Trade to promote a Bill 

oviding for the inspection of the lieve of share and debenture 

olders in companies eupplying gas. electricity, water, or hydraulic 
power, or owning docks or wharves, or undertaking tramway, 
telephone, or other public services in London, an aggreesive move 
to which the investors in these companies will find ib easy to reply, 
apart from the fact that the Government will probably поб take 
the slighbest notice of it. The Council have decided to increase 
the rate of wages for wiremen in the Council's list from 84d. to 
94d. per hour, and also to lend the Hampstead Borough Council 
£17,225 for electric lighting purposes. 


Stock Exchange. — The Stock Exchange Committee have 
appoioted May 30 special settling day for the General Electric 
Company (1900), Limited, 18,000 5 cent. cumulative preference 
shares uf £10 each, fully paid, Nos. 7,001 to 25,000, and £150,000 
4 per cenb first mortgage debenture stock, and have also ordered 
the said securities to be quoted in the official list. The committee 
have been asked to appoint а special settling day in the 
British Electric Traction Company's further issue of 30,000 6 per 
cent, cumulative preference shares of £10 each. £6 paid, 
Nos. 160,001 to 190,000; and the West London апа Provincial 
Electric Supply Company's 9 391 ordinary shares of £1 each. fully 
peid, Nos. 7 501 to 11,425, 12 926 to 15,025, and 16,026 to 19 891, 
and 83814 6 per cent. cumulative preference shares of £1 each, 
fully paid. The committee have also been asked to allow 
Ed mundson's Electricity Corporation’s 6 637 6 per cent. cumula- 
tive preference shares of £5 each, fally paid, Noe. 1 to 6,637, to be 
quoted in the official list. 


Grimsby.—The Corporation on Monday adopted a report of 
Mr. Vignoles, the electrical engineer, stating that in March there 
were 2011 lamps connected with the system, which had sioce 
increased to 3,000; others now being wired would bring up the 
number to 3.407. Since then he had heard of a prospective 700 or 
800 more lamps. They had power now for 12,000 lampe. The 
number of houses usiog the lighte was 55 in March and 68 in May. 
Consumers taking the light numbered seven in February, 40 on 
March 31, and 54 on May 2. The total unite sold for the six weeks 
endiog March 31 wae 3 058 ; and in the four and а half weeks end- 
ing May 2 8,432 units, 5,422 of which was for public street lighting. 
The income for the first period wae £92, and for the second £142 ; 
whilst the expenditure in the first period was £120, or a loss of 
£28, and for the second period £116, or a profit of £26. It was 

reed to extend the main in Hainton-avenue at a cost of £66, 
also to grant Mr. Vignoles £50 in consideration of his services to 
the Corporation and for extra work done before his ринин 
as borough electrical engineer. A detailed report of the work 
referred to was presented, stating that the neb ameunt the Oor- 
poration were in pocket through this was £115. 
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Battersea,—The Baths апа Wash-houses Committee propoee to 
urchase electric light fittings, etc., for the new baths and wash. 
ouses, in accordance with the estimate of the electrical engineer 

viz., £250—which includes fizing. 

'  QOhester.—The Lighting Committee have been authorised to 
lay distributing mains for incandescent public and private ligh'ing 
in Queen's-avenue and Lee street, ao £50; and for the public 
lighting of Sv. John's Churchyard, at £25; also to рагсһағе 

1,000 yards of distributing main, ab £250. 

Cheshunt —The Urban District Council have decided to posb- 
pose further coneideration of the provisional order uoder the 

lectric Lighting Act, and they will in the meantime make 
enquiries from other local authorities who have obtained orders. 
г а view to ascertaining what course they contemplate to 

opt. 

Admiralty Contract —The Admiralty are proceeding with the 
fitting of wireless telegraphy to tbe ships of the Britieh navy 
We are informed that they have adopted tbe Apps-Newton ” 
coils as the standard pattern, and have placed a large order with 
Messrs. Newton and Co., of 3, Fleet street, for coils and trans 
mitters. 


Woroester.—Colonel A. G. Durnford has held an enquiry into 


an application of the City Council for permission to borrow £4,950 
for purposes of electric lighting. Mr. C. J. Sutherland, electrical 
engineer, said this extension would сово £4 450, and the other 
£500 were required for the instalment of 60 incandescent electric 
lamps in place of gas lamps. 

Sutton Coldfleld. —A*t a special meeting of the Town Council 
last week, convened for the purpose of receiving a report from 
the Electric Lighting Committee, and for appointing a resident 
electric engineer. Mr. Trevor Duesbury (chief assistant engioeer 
at the city of Gloucester electricity works) was unanimouely 
elected to the post. There were 104 applicants. 


Islington.—The Guardians have appointed a special commit! ee 
to consider the advisability of wiring for lighting by electricity 
the St. John’s-road and Cornwallis-road Workhouses. The com- 
mittee is chad pe of Messrs. Bryen Fricke”, Lamberd, Mille, 
Tomkins, Walkley, and Williams. The Borough Council are 
about to expend £10,530 on the extension of electric mains. 


Dellay.— Ab the last meeting of the Town Council a communi 
cation was read from the Board of Trade enclosing provisional 
order in favour of Messrs. Crompton and Co as to the electric 
lighting of Dollar, and asking for the remarks of the Council 
thereon. "The order has now n adjusted, and it was thought 
that any alterations that had been made were in the way of 
improving the terms of the original order. 


Telegraph Manufacturing Co.—The directors. after providing 
for depreciation and preference dividend for the year ended 
March 31 last, and placing £6 500 to reserve, recommend a 
dividend on the ordinary shares for the half-year ended March 31 
аб the rate of 12 per cent. annum, and a bonus of 2 per cent. 
(which, with the interim dividend paid in December last, is at dhe 
rate of 10 per cent. for the year, and a bonus of 2 per cent.), 
carrying forward £7,500. Іа addition, the premium, amountiog 
to £20 000, received on the issue of new ordinary shares їп 1900, 
has been placed to reserve fund. 

Amalgamation of the Yorkshire Electric Power Companies. 
When the Select Committee of the House of Commons preeided 
over by Sir William Houldsworth resumed the consideration of 
the two rival Bille—the Yorkshire Electric Power Bill and the 
South Yorkshire Electric Power Bill - on Monday, Mr. Pember, 
K.C., announced that a settlement had been absolutely arrived at 
between the rival companiee. Consequently the South Yorkshire 
Bill would be witbdrawa. The main poino of the agreement ів 
that three of the directors of the South Yorkshire Company will 
join the Board of the Yorkshire Company. 

Birmingham — The reporb of the Electric Supply Commibtee, 
with the accounts and balance sheet for the past year, shows а 
steady increase in the business of the department, the number of 
units supplied being three quarters of a million more than last 
year and the cash receipts £10 500 more, Oa the trading account 
there is a profit of £27 233 sufficient to pay interest and sinking 
fund and to allow of £6,600 being carried to the renewal fund. 
The purchase of the old general hospital site has been completed, 
and the committee will ab an early date consider the question of 
utilising it for lighting and tramway purposes, 

Coventry.—Mr. Jeckell proposes, in order to geb through the 
nexb winter's load ай а minimum expenditure, thao certain altera. 
tions be made to the present plane by formiog а ho» well and 
making up the feed supply from an evaporator. Io addition to 
this, а new grease extractor and surface condenser will be pro- 
cured, ао as to save coal as well as wear and tear of boilers. st 
week tbe works were thrown open to the members of the Coventry 
Working.Men's Hospital Saturday Committee at their request. 
The party was shown over the electricity works and the tramways 
depós, the engineers in charge explaining the various items of 
interest. 

Parliament. —In the House of Lords during the b week the 
following Bills were read a third time: Tyneside Tramways and 
Tramroads, Wigan Corporation Tramways, etc., Leeds Corpora. 
tion (General Powers), Birmingham (City) Tramways, and Man- 
chester Corporation. The Alkali, etc., Works Regulation Bill 

throagh committee. In the House of Commons the 
following Bills have been read the third time: Dublin St. 
James's Gate Brewe Tramways, Folkestone Corporation, 
Shannon Water and Electric Power, Bingley U.D.C., Barton- 
upon-Trent Corporation, and Derbyshire and Nottinghamshire 
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Electric Power. The following have been read a second bime.: 
London United Tramways. Cumberland Hlectric Tramways, and 
City and South London Railway. : 

Penge.—A discuseion teok place at the last meeting of the 
District Council with regard to the proposed electric light charges. 
The Clerk reported that in the draft provisional order the 
maximum price was scheduled at 6d., but in the sgreement 
entered into by the Council with the Lewisham end Districo Com- 
pany it waa fixed at 44d. The following resolution was passed: 
'" That this Council strongly objects to the maximum price 
mentioned in the fourth schedule of the drsfo provisional order, 
and instructs ite clerk to make the strongest representebion 
thereon to the Board of Trade with a view to expuogiog the 
eame, and substituting for such prices fixed by the schedule of 
tbe agreement between the company and the Council, and should 
sach representation be ineffectual that counsel be employed to 
appear and oppose the grant of the provisional order." 


Stepney.—'The Staff Committee are considering a recommenda. 
tion from the Electrica] Committee than Mr. Wright be sppointed 
consulting electrical engineer to the borough of Stepney at а 
retaining fee of £800 per annum, subject to the following condi- 
tions : (a) tbab Mr. Wright’s agreement with the late Whitechapel 
Board of Works be cancelled ; b) that Mr. Wright enters into an 
agreement with the Council whereby his services will be secured 
&t the remuneration above mentioned for a period of tive years 
from Feb. 14. 1091. Iv ів also proposed to reappoint Мг. W. C. P. 
Tapper resident engineer As electrical engineer for Whitechapel, 
be has been receiving £250 per annum, aud 1% is now recommended 


that he be appointed borough electrical engineer and manager 


to the electricity department аб a commencing salary of £350 
per annam, rising by equal annual increments of £25 to £400 
per annum. 

Woking.—At the last meeting of the Surrey County Council 
the following report was adopted: The General Purposes Com- 
mittee have had before them a representstion on behalf of certain 
inhabitants of the urban district of Woking with regard to 
increased representation for, and the lighting by electricity of, the 
Station and Maybury Wards. The committee do nob thiok ib 
desirable that any alteration should at the present time be made 
as regards the representation of the various wards, and with regard 
to the question of electric lighting of such ward, they are of 
opinion that, in view of the fact that the limit of the borrowing 
powers of the disrict is being rapidly reached, ib is highly possible 
thao such а scheme as that proposed would involve an expenditure 
which would prevent the execution of other and more important 
matters of the district. An intimation to the above effect has been 
sent to the forwarder ot the represeatation." 

Hampstead —The electric lighting accounts show that the 
amount of the coneumere' accounts during the quarter ended at 
Lady Day was £11 628. 163. 9d., aa compared with £9 346 1s. 2d. 
for the corresponding period last year. For the year ended ай 
Lady Day the total amount was £32,008 Оз. 9d.. ав compared with 
£30 652 10a. 9d. in 1900. The lighting of borough roade is before 
dhe Lighting Committee, who are considering a letter from the St. 
Pancras Borough Council, stating that a echeme had been under 
consideration for the extension of the public arc lighting through- 
oud that borough, and that a number of lampe proposed to be 
erected fringed that borough and Hampstead, forwarding tracings 
showing the proposed positions of the new arc lamps, from Saver- 
раке road to Rochford-streev, and from Crogeland · road to Primrose 
Hill-road. and making alternative suggestions for the erection and 
lighting of such lamps by the two boroughs concerned. 


New Iesue.— An issue of £100,000 6 per cent. firsb mortgage 
debenture stock repayable ab £110 on Jan. 1, 1933 is announced 
by the Kettle River Power Company, Limited, which has a share 
capital of £220,000. The objects, inter alia. of the Cascade 
Water Power and Light Company (to develop the concession, 
etc., of which company the Kettle River Company was formed) 
were to utilise the Cascade Falls of the Kettle River for 
the purpose of generating and supplying electricity for power, 
light, and heat in а 40-mile radius from Grand Forks City, Ross- 
land, Cascade, Grand Forke, Phænix, Anaconda, etc., and also the 
mines and smelters of both the Rossland and Boundary dietricte 
situated in the radius. The prospectus statos that the directors 
intend to commence with the installation of 2,000 h.p., which is 
estimated to cosb about £90,000. Ab present practically the whole 
of the local works, including the dam, are reported to have been 
completed аб a cost of about £23 000. 

Walsall — The total number of consumers supplied on April 30 
last was 185. The total unite generated ab the station during the 
month of April was 32373. The total output from the main 
generators was 31014 units. The total units from the trans. 
formers was 23 696. The total unite registered on the motore was 
29 657. The machinery bas been ran for 451 hours during the 

d month. The price of electric current was discussed at the 
ast meeting of the Town Council, and it was stated that ib might 
vary from 6d. to ljd. per unit. They had two systems of 
charging—one for electric light, and another for power. For 
lighting the charge was 6d. per anit for 14 hours a day, and 
2d. per unit for all other units. The cbarge for power was 
24d. per unit, and after the first four hours ld., so that if it was 
used for eight or twelve hours the price would come down to 
134. per unit for power, The price for lighting purpasee, if used 
for а considerable time, might come down to under 3d. per unit. 

Lowestoft, —Mr. W. O. E. Meade-King has held an enquiry into 
the Town Council's application for sanction to borrow a further 
£20,000 for electric lighti purposes. The Town Clerk ex ed 
that the money was req or exbeasions of mains plant, 
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‘and prospective extensions of public lighting ; some alterations to 
the electric light buildings, in order to strengthen the foundations, 
owing to a settlement; and for some extra work in crossing the 
harbour, made necessary by the requirements of the railway 
company. Since this application had been made the Town Council 


number of accumulators, to rewind two motors, and make altera- 
tions necessary for the higher voltage, etc. The resb would be for 
generating station extensions, building an underground water- 
feeder. purchasing new engine, feeder for the new barracks 
(£1,260), etc. The second item of £3,900 was for the purchase of. 


had decided to adopb a scheme to extend the electric light to the 


whole cf the borough. The matter had been before the public, 
and there had been no opposition to the proposed scheme, which 
would cost about £10,000. Mr. Hawtayne explained that they 


proposed to extend the mains for public street-lighting to all parts 


of the town, and that was estimated ab £10,483. Some of that 
work had been done. The increased plant they desired to secure 
would practically double the capabilities of output. 

Radoliffe.—At the last meeting of the District Council the 
Clerk reported а statement made to him by the manager of the 
Lancashire Electric Power Company to the effect that the prices 
stated in the company’s circular were 20 per cent. lower than the 
maximum price named in the Act; that the company could nob 
make any alteration in the price named therein ; and that the 
directors hoped to be in a position to supply power by Jan. 1, 1903. 
Messrs. W. Allen, Smith, and Yates were appointed a sub.com- 
mittee to confer and generally decide upon any action to be taken. 
and from time to time to give necessary instructions upon and with 
reference to the prosecution of the Council's opposition to the 
South Lancashire Tramways Bill now before Parliament. The 
amerided draft agreement between the Council and Messrs. Lacey, 
Clirehugh, and Sillar was referred to Mr. Clayton. Mesers. 
W. Allen, Hardman, Lund, and Yates were appointed a sub-com- 
mittee to consider matters relative to the position, construction, 
and the general arrangement of the buildings required for the 
electricity undertaking. 

Leeds —Following the gratifying statement concerning the 
Leeds Corporation tramways, says the Yorkshire Post, comes the 
yearly return of income and expenditure with reference to the 
electric lighting undertaking, which was municipalised in 
December of 1898. The figures are not so large as those relating 
to the tramways, but in view of the coal difficulty, they are con- 
sidered satisfactory by the committee, who met on Tuesday, 
under the chairmanship of Mr. J. Green Hirst. The receipts for 
the year amount to £43,669. 2s. 6d. , and the expenditure (iocludiog 
the payment of interest) to £29,154. 168. 4d., leaving a neh profit 
of £14,514. 58. 10d. From this sum, however, £7 632. 15a. 2d. has 
been deducted in respect of sinking fund, so that the surplus of 
income over expenditure and provision for the future is really 
£6,881. 108. 8d. Last year's surplus was £8,500. The difference 
of £1,621 between the two sams has gone to the coalowners. If io 
had not been for the high price of coal during the year, the com- 
mittee would have had a surplus of over £9 000. "There are about 
2,000 consumers of electricity oa the books of the Corporation. 


Glasgow.— The following revised scale of charges has been 
adopted by the Corporation for the year 1901-1902 :—For lighting : 
(1) shops, warehouses, offices, and all other premises, except those 
specified under heads (2), (3). and (4), to be charged on the demand 
indicator system, at the rate of 6d. per Board of Trade unit for 
the first 365 hours’ use per annum of the maximum demand, and 
for all current consumed over this quantity ld. per unit for 250-volb 
supplies, 14d. per unit for 200.у010 supplies, and 2d. per unit for 
100-volt supplies. (2) Domestic consumers: a uniform charge of 
34d. per unit for 250.volb supplies, and 4d. per unit for 200 and 
100.volb supplies. (3) Theatres, halls, and other places of enter 
tainment: a uniform charge of 34d. per unit, (4) Churches: а 
uniform charge of 3d. per unit. For motive power: a uniform 
charge of 144. per unit for 250 and 500 volt supplies, and 2d. per 
unit for 200-volt supplies, subject to euch conditions as it may be 
necessary to enforce for the proper protection of the Corporation. 
It is not proposed to make any alteration on the rates charged for 
the current supplied under existing special agreements and for the 
public street lamps. 

New Agenoies.—We have been asked to state that the agency 
which has been held at different times by Messrs. Polland and Co., 
and also by the Union Cable Company, Limited, for the articles 
manufactured by the Elektrotechnische Institut, Frankfurt, has 
now passed solely into the hands of Mr. G. Braulik, and all 
orders for this firm's manufactures should be addressed to him at 
218, Upper Thames-street, where a stock will be kept of Beez 
pocket volt and ammeters and other specialities of this firm. We 
are informed that Messrs. De Grelle. Houdret, and Co., electrical 
and mechanical engineers, 130, London-wall, E.C., have been 
appointed sole representatives in Great Britain for the Braun- 
schweigische Maschinenbau. Anstalt for the sale of their dynamos 
motors, and other electrical manufactures. We have received a 
list of the standard types of direct сиггепь dynamos and motors 
for belt driving manufactured by Braunechweigische Maschinenbau- 
Anatalt, and we note that a stock of the open and enclosed type 
machines will be kept in London ready for immediate delivery, 
and that most of the sizes may be had in three or four weeks from 
date of order. Messrs. De Grelle, Houdret, and Co. will supply 
the trade only. 

Colchester. — Mr. W. О, E. Meade-King has held an enquiry 
into the application of the Council for sanction to borrow sums 
amounting to £15,900 for purposes of electric lighting. Mr. A. R. 
Sillar, the electrical engineer, explained that £1,970. 58. would be 
required for alterations to machinery necessary upon the proposed 
doubling of the voltage. The extension was necessary, because 
they had already a great many more consumers than were antici- 
para the change of voltage was necessary because last winter, 

uring a heavy load, the loss was found to be 74 per cent. They 
were also to have electric tramways, and for those they would 
require, an increase of power. 


It was intended to increase the 


the Oaborne.street property adjacent to the electric light station, 
although the whole amount would not be immediately required. 
Without a portion of it, however, they could not make the neces- 
sary alterations. Mr. Н. Goodyear, the borough surveyor, said 
the buildings alone were worth £2,000. 

Cardift. —The last report of Mr. A. Ellis shows that there are 
now 401 customers, with a consumption equivalent to 40,022 8. c. p. 
lamps (an increase of 45 per cent. on the number iu the corre- 
aponding month of laso year) During the month 2,068 8.c.p. 
lamps were connected. The number of unite generated during 
the month was 72 579, an increase of 47 per cent. The calculated 
income for the month was £160. 12e. 6d. for street-lighting and 
£557. lls. 6d. for private lighting, a total of £718. 48. (against 
£514 last year, an increase of 39 per cent.). Messre. Thomas 
Owen and Co., Limited, of Ely Paper Worke, have decided to 
accepb current from the Corporation, which will increase the 
income of the department to the extent of between £400 and £600 
a year. Mr. Eilis stated on Tuesday that the estimated revenue 
for the year ending March 31 laso was £9,969, while the actual 
revenue was £11 670. It had been reported vhat last year they 
had sustained a loss of £1,000. The loss for the year ended 
March 31, 1900, was £1,700. For the year ended March 31, 1901, 
the loss was about £300. In each case, however, ib was after paying 
out between £5,000 and £6 000 on the capital and interest repsy- 
ment account. In view of that they really made a profit last year, 
and were working at a profit ab the present time, 

Croydon.— Under the original lighting scheme of the Council 
61 rectified arc lamps were installed. It has now been found, 
however, advisable to extend this system, bub the recent additions 
are enclosed arc lamps, especially of the Lewis type, and these 
have been found to be a great success. There are already 152 of 
this type of lamp in various parts of the town. and as вооп as the 
new tramway track is completed the whole route from Norbury to 
Parley (a distance of aboud six miles) will be lighted by these 
lamps at a distance of 60 yards apart. Considering the conditions 
under which the supply of electricity is being carried on, and the 
heavily-handicapped state in which it is working, due to the very 
large capital outlay required to reach the outlying districts, and, 
therefore, heavy sinking fund and interest, it is generally con- 
sidered that the financial results of the pasb three years’ working 
are very satisfactory. Ib ie, of course, impossible to give ao 
present the final correct profits for the year ending March 25, 
1901, bub the following figures will approximately show the result 
of the past year's working: cost of production, 1 536d. per unit; 
average price charged to consumers 4 44d. per unit; gross profite, 
£8,390. Current for lighting purposes is generated ab 2,000 volte 
and transformed down to 200 volts at sub-stations, ab which 
pressure ib is delivered to customers. 

Sell’s World's Press, 1901. —The publishers, in presenting their 
'" coming-of-age number, atate that practically the whole book 
was burnt in January last in the disastrous fire in Pentonville ; 
hence the delay in publication. Articles on the last century's 
newspapers and British journalism of 100 years ago take up a con- 
siderable portion of the first portion. The article Journalism 
and the South African War," accompanied as it is by portraite of 
upwards of 20 of the leading war correspondents and the effect of 
the war on the newspaper world generally, will be found of more 
than usual interest, though ib might have been more complete, for 
we miss amongst the portraits of Colonial scribes one Donald 
Macdonald, the representative of the Argus, the leading Australian 
daily, and the author of the book on '' The Siege of Ladysmith.” 
There are also many other articles in connection with the papers 
publiehed in British possessions dealing with importe and exporte, 
and their influence upon the trade of the British Empire, together 
with portraits, diagrams, maps, etc. Short summaries are given 
of each foreign country in regard to their various industries, chief 
physical features, productions, etc. The tariff charges of America 
and Canada will be valuable to business men as well as to 
journalists. The liste of papers, magazine liste, and class news- 
papers, which have been revised up to date, are easy of reference. 


Southend Elevator. We have already referred to the negobtia- 
tions by the Highways Committee with the Reno Inclined 
Elevator Construction Syndicate for the consbruction of an 
elevator from the esplanade to the cliffs The Town Council have 
now agreed, on the suggestion of that syndicate, that a license be 
granted to Mr. W. Н. Aston, of Eagle Wharf-road, for the con- 
struction of a Reno inclined elevator for the purpose of conveying 
persons from the lower esplanade to the top of the cliffs, and that 
the Bite be on the strip of land immediately adjoining the west 
side of the steps leading to the Jubilee jetty; the license to be 
for 10 years ; the licensee to pay to the Corporation a royalty of 
20 per cent. of the gross takings, with a minimum reno or royalty 
of £125 per annum ; the elevator to be run daily in each year from 
Good Friday to the end of October, between the hours of 10 а. m. 
and 10 p.m., and ab such additional times as the licensee may 
desire; the charge for each person to be Id.; the licensee to take 
from the Corporation electric energy for working the elevator, and 
pay therefor at the rate of 3d. per unit; the Corporation to have 
the right of purchasing the elevator at the end of the third year 
of the term for the sum of £3,250, ab the end of the seventh 
year for the sum of £2,250, and ab the end of the tenth year 
for the sum of £1,500; the Corporation to be ab liberty to deter- 
mine the license upon breach by the licensee of any of the terms 
or conditions of the license, 
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PROVISIONAL PATENTS, 1901. 


May 13. 


$940. Improvements in motor interrupters for use with 
induction ceils. Herbert Charles Newton, 3, Fleet- 
street, London. 

9844. An electrical transmission dynamometer and tacho- 
meter. Charles Vickery Drysdale, Clairville, Hadley- 
road, New Barnet. 

9865. Improvements in apparatus for opening and closing 
electrical circuits. Joseph Devonport Finney Andrews, 
75, Fulham Park-gardens, London. 

9889, Improvements in and relating to electric arc lamps. 
George Munroe Lane, 36, Chancery-lane, London, (Com- 
plete specification. ) 

9916. Improvements in or connected with electric motors. 
Walter Herbert Flood and Alfred Edward Honey, 4, 
South-street, Finsbury, London. 

9916. Improvements in collecting brushes and holders for 
dynamo-olectric machines. Walter Herbert Flood and 
Alfred Edward Honey, 4, South-street, Finsbury, London. 


9925, Improvements in the working of induction coils and 
other apparatus with alternating and pulsating 
currents. Herbert Charles Newton and Russell Stuaro 
Wright, 3, Fleet-street, London. 

9926, Improvements in and relating to transmission dynamo- 
meters.  Ernesb George Coker, Engineering Building, 
McGill University, Montreal, Quebec, Canada. 


May 14. 


9927, Improvements in er rolating to the deposition of motals 
or compounds. Sherard Cowper-Coles and Co., Limited, 
and Sherard Cowper-Coles, 82, Victoria-street, West- 
minster, London. 

9929. The electric revolving brush. Alfred Eruesb Thomas 
rai Joseph Buckley, 6, Exchange-chambers, Birming- 

am, 

9033. Improvements in or connected with trolley arms and 
in attaching same to the outside covers of clectric 
tramoars. Charles Henry Wilkinson, Market-place, 
Huddersfield. 

9959. Improvement in incandescent electric lamp globes. 
Ernest Bohm, 99, Cannon-street, London. 


9962. Improvemonts in or relating to tho pole-pieces of 
dynamos and other magnoeto-electric machines. 
Albert Stockton and Sidney Harper Heywood, 70, Deans- 
gate, Manchester. 

9887. Improvements in electric cables. John Duncklee 
Gould, 53, Chancery-lane, London. (Complete specifi- 
cation.) 

9993. An improvement in electrical lighting as applied to 
advertisements and the like, William Oscar Jennings, 
19, Surrey- street, Strand, London. 


10010. A new ferm of standard electric resistances for small 


and large current strengths. Hans von Kramer and 
Francis Greenwich Sharp, 115, Stirling-road, Glasgow. 
May 15. 


10053. An improved trolley wheel for overhead wiro systems 
of electric traction. Edward May Munro, Henry 
Brecknell, and Hugh Innes Rogers, Lloyd's Bank.build. 
ings, Bristol. | 

10062. Improvements in moving-coil electrical measuring 
instruments. August Eckstein and Frank Panter, Peel 
Works, Adelphi, Salford, Manchester. 


10002. An applianco preventing trolley wheel from leaving 
overhead wire in electric traction. Matthew Fitz. 
maurice Tilson Deane, 32, Garville-avenue, Rathgar, 
Dublin. 

10080. Improvements in or connected with apparatus for 
wireless telegraphy. Henry Richard Belcher Hickman, 
33, Chancery-lane, London. 

Improved apparatus fer troating affected parts of the 
bedy with heat, light, or electricity, in certain cases 
simultaneously. Ignaz Timar, 55, Chancery-lane, 
London. (Complete specification. ) 


Improvements in electrical switches. Evered and Co., 
Limited, and Charles Holt, 7, Staple.inn, London. 


Improvements in electric telegraphy. Alexander Muir- 
head, 323, High Holborn, London. 


May 16. 


Improvements in life guards for electric tramcars er 
similar vehicles. Thomas John Kendrew, 8, Lombard- 
chambers, Bixteth-street, Liverpool. 


10106. Improvements in printing telegraph receivers. Alfred 
Julius Boult, 111, Hatton-garden, London. (The Joy 
Printing Telegraph Company, United States.) (Complete 
specification. ) 

10188. Improvements in electric indicators for use in sectional 

telephone cirouits. Oharles Mark Jacobs, 70, Chancery- 

lane, London. 


10088. 


10103. 


10120. 


16138. 


163 


—— ee 


10191. Improvements in, and in apparatus for, the manufac. 
ture of the plates of electric. aocumulators, Arsène 
d'Arsonval and Georges Vaugeois, 53, Chancery-lane, 
London, (Date applied for under Patente, etc., Aot, 
1883, Sec. 103, Dec. 27, 1900, being date of application 
in France.) 

Improvements in safety devices for electric tramoars 
and other motor-driven vehicles. Alexander Ruther- 
ford, jun., 6, Lord-street, Liverpool. 

10206. Improvements in electric railway systems. Baptistin 
Cruvellier, 72, Cannon-street, London. (Complete speci- 
fication. ) 

Imprevements in and connected with casings or cover- 
ings for electric conductors in buildings Joseph 
Henry Golding and Charles Alfred James, 47, Lincoln’s- 
inn-fields, London. 

May 17, 

10228, A new or improved combined system of electric light. 
ing and fire alarms, and appliances connected thero- 
with. Charles Cartwright Metcalf, 50, Oldfield-road, 
Sale, Cheshire. (Harry Cecil Blackwell, Russia.) 

Safety device for overhead electric wires (Tho Littler 
and Creary) John William Littler and Robert Wilson 
Creary, 62, Navigation road, Broadheath, Cheshire. 

10249, Improvements in or relating to electrical ignition 

А apparatus for iaternal.combustion motors. Charles 
Alexander Hamilton, 18 Hertford-etreet, Coventry. 


10202. 


10215. 


10238 


10250. An improved safety device for preventing tho breakago 
of telegraph and telephone wires and the like. 
Edward William Martland, 5, John Dalton.street, Man- 
chester. 

10275 Improvements in controlling electric motors, The 
British Thomeon Houston Company, Limited, Bush-lane 
House, Cannon-street; London. Maxwell W. Day, United 
States.) (Complote specification. ) 

10295, Improvements in olectrically.operated desk-fans. Car 


Schwabe, 6, Lord sbreeb, Liverpool. 


May 18, 

10345. Improved method of and means for forming joints on 
or connecting electric wires. James Lightfoot and 
Charles Monkman, 8, Quality-court, Chancery-lane, 
London. 

10357. An improvement in electric conductors, Siemens Bros, 
and Co., Limited, and Frank Jacob, Birkbeck Bank- 
chambers, Southampton - buildings, Chancery - lane, 
London. 

10374. Improvements in or relating to step-by-step telegraphic 
apparatus, William Morris Mordey and Walter Samuel 
Steljes, 46, Lincoln’s-inn-fields, London. 


COMPLETE SPECIFICATIONS ACCEPTED. 
To be published on June 8. 


1900, 

5779. Zlectric switches and fuses. James Whitcher, Arthur 
Henry Lea, and Daniel John Evans, and Edward Paul 
Toller (executors of the labe Cecil Herbert Warren). 

Ceiling roses and other similar electrical connections. 
Douglas. 

Method of starting and regulating multiphase-current 
motors, Boucherob. 

10542. Electric couplings. Oppenheimer, 

Mix and Geneat. ) 

10545, Switohes or keys for electric lamp-holders. Oppen- 
heimer. (Acbiengesellachaftp Mix und Genest. ) 

Electric switches. Dale. 

Method of and apparatus for the local application of 
electrical treatment tothe human body. Behrendt, 

12827. Electrical switches. Bartlett and Robinson. 

19944. Xiectricalswitoh. Clayton, Bell, and Berry. 

13973. Indicator for high electrical tensions. Siemens Bros. 

EU Limited. (Siemens und Halske Actiengesell- 
schaft. 


13014. Fuses or cut-outs for high voltage circuits. Oppen- 
heimer. (Actiengesellschaft Mix und Genes.) 

Insulated bases for switches. Oppenheimer. 
gesellschaft Mix und Genest.) 

Electric meters. Harris. 

Eleotrio incandescent lamps. Hollub and Mignal, 


Process and apparatus for ebtaining electric current. 
Britzke. 


9492. 
9534. 


(Actiengesellschaft 


12716. 
12743. 


13015. (Actien- 


14409. 
15642. 
23675. 


1901. 
Electric are lamps. Helios Upton Company and Spencer. 
Electric furnaces. Jurie, 


Electromagnet motor. 
Gallert. 
Incandesoence electric lamps. Lake. (Smithers.) 
Contrellers for electric motors. British Thomson-Houston 
Company, Limited. (Potber.) 

Insulators for electric conductors. Benned and 
Johansson. 


2659. 
3192. 
7150, Englehardt, MeNelly, and 
7847. 


7783. 


7834. 


'164 


7965. Means or arrangements for regulating the excitation 


of alternating-current machines, 


TRAFFIC RETURNS. 


Bláthy. 


Returns for Increase Total receipts for 
Line. week or half-year. 
Ending |1901. |1900,| decresse. | 1901, | 1900, 
£ £ £ £ £ 
Aberdeen Corp’rat’p — — — 
Birmingham Trams May 18 |4, 669 4, 61 + 58 82,784 — 
Blackburn Corp'rat'n „, 17 | 539| 439 + 100, 8,851 | 7.8895 
Blackpool Corporatn. ,, 16 | 415| 271| + 144 | 3032 | 2,462 
Black pool- Fleetwood ,, 18 | 413] 526) — 113 4,698 | 5 110 
Bolton Corporation. „, 19 [1,428 1. 230 + 198 27.109 18, 183 
Bradford City Trame ,, 19 | 955] 453) + 542 11,598 | 7,564 
Rristol Tramways Co.] „ 17 4, 430 2,764 +1,666 | — — 
Carlisle Tr'mw'ys Co, — — — — — 
Central London Ry. ,, 18 6,3988 — — 193 985 — 
City & South London ,, 19 1.9021, 339 + 563 39.633 24.965 
Cork E. T. and L. Co. ,, 16 | 558] 484 + 74 | 7,593 | 6 680 
Darwen Corporation| ,, 17 | 200| 157 + 49 | 4,528 | 3,823 
Dover Tramwaye .. , 15 | 188] 173 + 15 3 456 | 3,194 
Doblin & Lucan E. R., 18| 121| 111 + 10 | 1,707 | 1,584 
DublinU.T.,elec.cara| ,, 17 |3 776|8,247| + 529 — — 
Dublin S. D. Electric) „ 17 | 912| 759 + 153| — — 
Dundee Tram Co. ...| „ 15 678] 391 + 287| — — 
Glasgow Corporation| ,, !81|1,441/9.714| 1.727 — — 
Halifax Corporation| — — — — — 
Huddersfield Corp'n. ,, 18 | 839| 625 + 214 | 4,815 | 4,750 
Bull Corporat'n E. S.. ,. 18 1.6001 097| + 503 |67 803 33.417 
Liverpool Corporat’n} .. 11 |8 850|7,144| +1 706 |155 092132.425 
Liverpool Overhead ,, 19 1.6440 1.4760 + 168 30,811 [28,228 
Portsmouth Corpn...| ,, 18 | 527 — 
Se. Helens Tramwys,| — — — — — 
Sheffield Corporation ,. 19 |3 620 — — — 
Southampton Trame| ,. 16 | 760 430 + 330 — — 
RouthportCorporat'n| — — — — 
Rwanren Tramways.. — — — — 
Wolverhsmpt'nC'p'n| ,, 19 195 164 + 31| — — 
b Since April 1, 1900. 
MISCELLANEOUS. 
The following traffic returns are also reported: 
Anglo-Argentine, £464 decrease. 
| (Barcelona Eneanche y Gracia, £165 decrease." Barcelona. 


£1 070 decrease. 
Brisbane. £447 increase 


Buenos Ayres and Belgrano Electric, £301 increase. 


Calcutta, £233 increase. 


Cape Town (month of February), receipte, £13,463 ; expenditure, 


£6,004 


Mexico Electric (month of April), receipts, £17,500; expendi- 


ture, £10,000. 
Perth Electric, £305 increase. 


Port Elizabeth (month of February), receipts, £3 043 ; expendi 


ture, £1,803. 
* Traffic reeumed May 11. 


COMPANIES' STOCK AND SHARE L.51. 


Amount 


Mame. paid. Last price. 
Commerelal and !ndustrial.— А 
& 
Alliance klectricsl Co,, 6 per cet. Cum Pref, Nos. 1-700000. 1 .. 1 
Азов Biectricity Meter, epe cun ref Anaren, 1-126.000 1 11/16-18/16 
British Electric Werks nent) 60,001 -06,000 ....._.. 1 . 1/16-8/16 
6 per cent (um. Pref , 1.60.000.. 2. l - 8/05/16 
y cort Pirat Mor*«sge Debentures 5 ME cu 86-90 
British | ed Wire. Ord., 170,000 _ LL. lel 10-11 
——— 6 per cent. Cum. Pral 140000... LLL. .. J 53-61 
— 0 per cent Mortgage Debentures ae. sos. o — -o ~ 100 100-10€ 
British Westinghouse Tier. and Manuf.,6 per cent. Pref... b — it xd 
»rushb Blectrica) жешнен Ordinary. „ aN aa! ы сы, СЙ шш 10. 
5 6 per cont. Prst 2... .... 1 14-28 
43 per oent. Debenture ^tocb ... - JM . 108.108 
por oani 0а 5 ®Мооһ.._. -_...._ 19 — 101.104 
— Gable, Debentures... ..-. „ 100 _ 109.118 
3 . 14-1683 
Н Рр per cent. Preis uu Á : a 114 
rompton and О0о. ..“ = 4 
6 oent. Debentures... .. -—. —_..-. - . 101-104 
Edison and Swan United, Ordinary . . „ 1-1 
5 per cent. Debentures . Cc ш oe 
— $ per cent, Deb, Atock, Bod. uerius узсе шо | 87.89 
——— 6 per cent, Second Deb. Atk.. Prov.Crta. .......... — — 9498 
Electric Construction, Limited, Nos 1 to 122,100.. ..... 8 | 13-23 
——— 7 per cent. Cumulative Frei —̃ — 3 — 123 
———— 4 рет cent Perp. let Mort. Deh. 100 — 101.104 
Giffre Liectro- Chemical and Power, Ord , 90,001. 180, 000 . 1.. 01 
W.T. Bepley'e Telegrspb Works, Gele К b . 1 
per cent. Preference ee b — -6 
per cent. Debentures ... . ICO — 107-111 
India Rubber, Gutta Percha, and Telegraph "Worbe..... 10 . 81-99 
€ per cent. Debentures... 3 100 — 101-104 
Telegraph Construction and Maintensnsoe ——- ——— — 1$. = 
-— per cent. Bonds a @ quà (UO Cu» — ow Gu» «но Фи» Ga av an — 100 — 102-106 
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Amount 

Name. paid: 
нари Man Ordinar 7p 5 
— —— b per cent. Cum. Pref... a . — б = 
Willans апа Robinson, Ordinary, dors V A Баазан аш аз 5 „ 
—— 6 per cent. Cum. Pref., 80,001-60,000 .......— 5 ~ 
— — 4} per cent. First Mortgage Debenture Stock, Red. 100 


Electric Lighting and Supply.— 


Blackheath & Greenwich District Ordinary 1, 201-101, 200 
é} per cent. Deb. Stk. Oerts., Red. and Conv. 
Bournemouth end Foole, Ordinary a. = ss as as = = == =o o o 
ta per omi, t. Cum, Prol. m eis ] eck ee essa ees eo e 
De nture Stock, Red. оо eO ae e (EO по RO ORO C GD эе те ORO 
Brompton and Kensington, Ordinary f/ 
7 per cent. Preference.. А 
Oaloutta Electric 8 Corp., Ordinary, Nos. 1. 20,000 
Onaring Cross and Strand... .. e.. oe -e =o r!õ 
vi нт Pret. 
Chelsea 


City of London, Ordinary "m . 
— 6 per cent. Comulative Pref. —..—..—..—.. — 

6 per cent. Pebenture Rtook . 

4j pet cent. 2nd Deb. Stk. Prov. Certa. (all I pd. )Red. 


County of London and Brush rresinotal, Urdinary ...... 10 
6 per cent, Cum. Pref. . M 
A per cent, Debentures Prov. Certs, All pd. Rd. 100 
Samundeons' Electricity Corporation, Ordinary, 1- 7,400... 6 
6 per cent. Cum. Pref. . .. e =e ne» =o oo >o =o oo ~o ao 6 
44 пег cent. First Mort. Db. 100 
Wl. ou ie Lt. & U'racto. Co. of Aust., Ld. ,6p c. Om. Pt, 1-20,000 5 
Fulxestone Mlectricity Supply, Ltd., оса. Nos. 1- 10,000... .. b 
Hove Kleotrio lighting, Limited, Urd., 11,000 6 
Kensiogion & Kuightsbridge Elec. Ut, peri Ord., 1. 21,000 6 
4 per cent. Debenture Stock, Ride O - 100 
Kevstugtou aud Ко! bigbtebrtdge and Notting Bill. .... .... 
Kidderminster and Dist. Blec. Lighting and Traction, Pref. 10 
Loodon Blectrto, Ordinar mg/g 8 
: per cent. Pref. .... .. 5 
4 per cent. 1st Mortgage Debenture Stock, Bed — 109 
Metropolitan, Ording 


85,001. -98,769 

— per cent. First Mor*« зке Vebeuture Mu k .. . tee 
cent. Mortgage De Dehenture ,Red .......... 100 

Notting Electric Lighting .. «ss 

Ortental, 1879.. 

44 Shares M . 

ылы та. 1-96 and 407- 10,810 ...... ô 

River Plate Electrio Light and d Traction, Deb. pM 100 


MIN NNI - wees w+ ^ 9909 


Royal Electrical Compan? or w of Montreal .... уе 
44 per cent hares M Debentures $100 
—— Marketa Electric Bupply , Ord., 1-12,000 — 5 
les Oran cent. =e J — 100 
South ath Lon — 2 6 
St. James's and Pall Tall Mall, “Ordinary, "101-20,080 · m cate cer. 78 
— cont. l...... 5 
— per oent. Deb. - (9909 OS оз оосо оо то э» оо оо ео оо oe =e 100 
т , Ordinary an == a Qe 9 Ge ow —— ооо ames оо ео ье Б 
Electrie Rallways.— 
O:ntral London, Ording oono.. ~mm 10 
Pref. Half-Shares oo ammos omms ee m m 51 в 


deferred 
4 p. o. Deb. 'Btock (Prov. Script Certa, fully paid).. 100 
Quy and Ordin London, consolidsteu „ Si oesi soiis pt 


ary 
€ per oent. Debenture Stock —..—... 


32x52 4.2 100 
& per 0006. Pref. 8took Ol ................ —.... 100 
'96 оо со „„ co n9 че eo =e e оо m» 100 
Liverpool Overhead, 4 per cent, Frei — 
Ordinary, 1-50,000 .. 
4 per cent. Mortgage "Debentures, Red., 11 mo .. — 
Waterleo aud City, Ordinary .........„-———_—--. 
Electric Tramways.— 
Anglo-Argentine, 1-260, 00 0 5 
—— Permanent 6 per cent. Debenture Stock, 1888.... 100 
Blackpool and Fleetwood Tramroad ......—. .-.-—---. 1U 
Brisbane Tramway Invest., Lim. Ord. 118,000 * 
6 per cent. Oum Pref „ Nos 


6 
44 per cent, Deb. stk., Ked., or + Cann ‘all på. 100 
British Ooiumbia Electric Railway Co.. Ord., Nos. 1-20,000 10 


Non - Cum. 6 per cent. Pref., Nos „001-88, 600 . 10 
— — 4} per cout. Lat Mt. Debe. Nos. 1-5,250 of £40 each 40 
British Electric Ord., 1. кабрат рою — 10 
6 per cent, Cm. m. N. 50 50,00 1-60, 000 sesaran somasi "ДО 

— — per cent. Perpetual Debenture Stock . or: 
Buenos Ayres and jose die iig re Ord., 1-100,000 . „өөө b 


“А” 6 per cent. Cm. Pt. 1-40,000.. ee @eeoaese S SEEE] b 


" B" 6 per cent. Om. Pl.; 1.27, 800. оо оо m» a « Gm Б 

—— 6 per cent. Deb. Stock, Red. FF =. 100 
— Prov. Cert., all € as 9 an $ 9 „„ 100 
Cape Electric Tramways, Shares, Nos. 1.400, 000 . 
Dublin United Tramways (1896), rd., Nos. 1-60, O00. 10 
——— 6 per cent. Pref., Ron MERIN e oe йи 10 
— —- Bj per cent. Mort. e СОЕ ie .. 100 
Imperia] iramways, U:dinary.. TE Rll 
——— per cent, Cum. Prein. — all 
4j per cent. Deb МфооК.............. .........., 100 


Kiddermiuster and District Lighting and Traction, Pref... 5 


London United Trys., 4 per cent. 1 Mt. Db. Stk., Prov. Orta. 100 
New General Traction, Urdipary........ = oe as = ae a oe maw D 
6 per cent. Cum. Pref. .....,.... eme — 10 
Oldham, Aston, and Hyde Tramway, Ordinary .......... 10 
—— § cent. Cum. Prei. 10 
Potteries Electric Traction, Ordinary, 26,667-40,000 ——.. 10 
6 per cent. Cum Pret, 1-20,000 ......—....— 10 
44 per cent. Debenture 0mm. 100 
South Lancashire Blectric Traction and Power Company — 
£260,000 Ordinary ..... "——Á 1 
2 90900 ‚182 6 per cent Preference ...............--- a 
IT 5 69652552524 оо ое 
— 2500, OLO 4j per cout. Debenture Btook ........ — 88) 
Telephones. — 
National Telephone, Ordinary ......—........— am we am ce 
6 per cent. Cum. Firet Pref.. а аа ашсыз эе AU 
6 per cent. Cum, Second Pref Казкен гаш ms. - AU 
— 6 per cent. Non. Cum. Third Pref. Ce me 99 46 з» оо 5 
— per cent. Deb. Btock, Red, 6 2 2 % „ „ „%%% ee 090609 100 
— Re ғ cent. beb. Btock, RG. 100 
отео!, і Т epbone and Electric Oompaby — . a со «о w a 1 


. 
CCC 
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NOTES. 


Book Received.—From Messrs. Longmans, Green, 
and Co., of Paternoster-row, E.C., we have received a 
copy of Mr. Wm. J. Hopkins's latest work оп Telephone 
Lines and their Properties." The book is published at 6s. 


Electrical Engineers Volunteers.—The ceremony 
af opening the headquarters of the corps of Electrical 
Engineers (R.E.) Volunteers, of which the Right Hon. 
Lord Kelvin is hon. colonel, will take place to-morrow 
(Saturday) afternoon at four o'clock. The new head- 
quarters are situate in Regency-street, Westminster. 


Personal.—At a committee meeting of the Crawford 
Municipal Technical Institute, Cork, Mr. Edward A. 
O’Keeffe was unanimously elected to the post of head 
science master and organising secretary from 48 applicants. 
He is best known in connection with Finsbury Technical 
College, where he spent many years as senior demonstrator 
in the department of electrical engineering and applied 
science under Prof. Silvanus P. Thompson. 


New Anglo-German Oable.—The landing of a new 
submarine cable between England and Germany at Bacton, 
on the Norfolk coast, has been successfully accomplished. 
The German cable ship Von Podblelski" was engaged on 
the work, and having safely landed the: English end ef the 
line she left for Germany, paying out as she went. This 
makes three cables between Bacton and Emden, by way ef 
Borkum Island, and brings up the number of wires to 12. 
The two former cables, laid in 1891 and 1896, were 
installed by English telegraphic staffs. This last addition 
was laid by the Norddeutsche Soa Cable Company of 
Emden. 


American Institute's Transactions —We have 
to acknowledge the receipt of the Transactions of the 
American Institute of Electrical Engineers for April last. 
This issue contains papers on The Distribution and Con- 
version of Received Currents,” by Mr. Н. G. Stott; The 
Transformer for Measuring Large Direct Currents,” by Mr. 
H. J. Ryan ; and “ Electricity in Mountain Mines," by Mr. 
F. W. Brady. It also gives the discussions on two other 
papers—vis., ‘‘ Floy on the St. Croix Plant" and Behrend 
on Mechanical Forces in Dynamos.” The proposed con- 
stitution of the institute is set out at the end of the 
volume. 


Underground Moving Platforms. — The great 
success which attended the working of the moving plat- 
form operated by Westinghouse motors at the Paris 
Exhibition, has led the Paris authorities to consider the 
installation of another electrically -controlled moving 
platform, The novel feature of this installation, if it 
be ultimately decided upon, is that it will be built 
underground. The proposed track is to run under the 
Avenue de l'Opera, the Boulevards, Boulevard Sebastopol, 
Rue Turbigo, and Rue de Rivoli, a distance of just upon 
seven miles. The line is to consist of four platforms ; the 
first will be stationary, the second will move at а speed of 
about three miles an hour, and the third and fourth at the 
rate of about six or eight miles an hour respectively. 


Medical Exhibition.—The Medical Exhibition which 
was opened this week at the Queen's Hall, Langham- place, 
under the auspices of the Medical, Surgical, and Hygienic 
Exhibitors’ Association, is the fifth of its kind, and may 
now be regarded as a well-established annual fixture. The 
latest developments of surgical instruments and appliances, 
hospital fittings, etc., are to be seen here, affording an 
excellent opportunity of comparison between the numerous 
specialities of the different firms exhibiting. Among the 


many interesting exhibits we noticed in particular the com- 
plete equipment of Róntgen coils and apparatus as fitted 
on board the Princess of Wales hospital ship and in the 
Yeomanry and Scottish Red Cross hospitals. This secured 
especial attention. The exhibition, which closes its doors 
to the public this (Friday) evening, has proved at least .as 
auccessful as any of its predecessors. 


Austrian. Telephone System.—The city of Vienna 
is particularly fortunate in possessing an immense system 
of local telephones, and, what is more, the tariff, to say 
the least, is modest. In all there are close upon 20,000 
telephones in Vienna, and for an annual payment of 
10 guineas subscribers are not only connected with this 
extensive local system, but also with Berlin (450 miles), 
Lemberg (500 miles) Dresden, Budapest, and over 200 
other towns in Austria-Hungary. Each of these places, 
many of them small towns with a few thousand inhabitants, 
has an excellent local telephone service. "We understand 
that a scheme is now being considered by the Ministry of 
Commerce by which every house in Vienna could be sup- 
plied with a telephone. Vienna is built on the flat system, 
and there are rarely less than 20 families living in one 
building. It is therefore proposed to establish a small 
telephone “central " in each house. 


Trend of Invention.—The remarkable progress in 
electric traction work within the last few years is given full 
prominence to in the report ‘for 1900 of the Comptroller- 
General of Patents, Designs, and Trade Marks, juat issued. 
The trend of invention in this direction has truly been 
most marked, aud, according to the report before us, in the 
year under review there was an exceedingly large increase 
in the number of inventions relating to electric traction. 
The London electric underground railways and the 
numerous electric tramways now working in this country, 
the report stater, have aroused considerable public interest 
in electrical subjects. Over 100 applications were made 
during the year by one firm of electrical engineers alone, 
Outdoor seats for tramears, etc., claimed a large share of 
attention from inventors. Applications relating to motor- 
cars were numerous, but showed little increase, while those 
for cycles decreased, especially at the beginning of the 
year. There were several applications for military inven- 
tions, but no increase in this subject could be traced directly 
to the war. 


Electricity and Secd Life.—The experiments 
described by Dr. A. D. Waller before the Royal Society 
a month ago raise a number of interesting speculations. 
The author experimented with a number of seeds and 
vegetables, and claimed that he was able to tell:from the 
results of these experiments whether the seeds were alive 
or not. He placed the beans or other seeds to be experi- 
mented with between a pair of moist electrodes, and sent 
a discharge through the same by means of a condenser 
which had been previously charged up by a couple of 
Leclanché cells, After the discharge had taken place the 
bean was connected to a sensitive galvanometer. The 
author claims that if the bean was alive, the discharge 
obtained was very much higher than if the seed were dead. 
In the first caso, if the bean were alive about 75 milli-volts 
were found, whereas if the seed were dead the.voltage was 
hardly appreciable, not being more than one milli-volt. 
From the information before us we do not quite know how 
the author was able to determine beforehand if the seeds 
were alive or not, as we gather that the experiment itself 
was apt to destroy life if it existed. 


The Telegraph Service.—In certain quarters the 


financial failare of the Government telegraph service is 


held up as an instance of the incapability of the Post Office 
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authoritles to carry on their affairs in а businesslike 
manner. This, however, is a mistaken idea. It must not 
be forgotten, in the first place, that the sixpenny telegram 
was introduced into this country as a public convenience, 
and not for the purpose of profitmaking. Within the last 
50 years the telegraph system of the United Kingdom has 
been increased by five times as much. In 1870 there were 
60,000 miles of wire, now there are 500,000, and in the 
same period the number of instruments has been raised 
from 4,000 to 32,000, the value of the system having 
increased from about £5,000,000 in 1870 to 240,000,000 
in 1898. When it is considered that the whole cost of 
this development was defrayed out of the revenue, the 
capital account remaining unaltered, it will be seen that 
the case does not warrant the pessimistic view which has 
been taken of it, especially among the opponents of 
municipalisation and State ownership. In spite of all that 
may be said, we are getting a telegraph service in this 
country at less than half the cost of the United States 
service, besides having a national asset which is always 
increasing in value. 


Unofficial Advice.—We regret to see that In certain 
instances where new electrical work is proposed to be 
carried out by local authorities, certain professional 
engineers are giving advice without their names appearing 
as the authors of such advice. In both of the two inatances 
we have in mind the schemes have been tramway under- 
. takings, and in each case a consulting engineer has been 
retained to advise the corporation as to the best means of 
carrying out theelectrification of the tramways and the supply 
of power for the same. When the achemes suggested by these 
engineers have come before the town councils in question, 
there has been strong evidence from the debate that the 
leaders of the opposition have been coached up by outside 
experts, whose names are never mentioned, although refer- 


ence has been made to the fact that the opinions expressed 


by the speakers are not their own. It is, of course, only 
right that when large sums of money have to be spent the 
town should have the most able advice as to the best 
results which can be obtained, and also as to the least cost 
at which these results can be secured. It is not, however, 
right that an engineer who has presumably not been 
selected as the most capable man to advise the corporation 
should afterwards go out of his way to give advice which 
tends to hamper the carrying out of the work. 


The Manchester-Liverpool Express Railway.— 
The promoters of the so-called monorail railway between 
Manchester and Liverpool have succeeded this year in 
getting their preamble proved before the Parliamentary 
Committee. This, we consider, is an evidence of what can 
be done by untiring perseverance. The Bili in question 
has been strongly opposed by a number of vested interests 
for the last few years, and yet has at last succeeded in 
getting through committee stage. When before the com- 
mittee certain experts raised the question, which we have 
had to call attention to at various times, as to the real 
advantage of the so-called monorail in view of the fact 
that a number of guide rails have to be employed 
to keep the train in balance. There are actually, we 
believe, five rails in all, although the one rail bears the 
whole weight of the train. In our opinion it remains to 
be proved that this construction really gives any advantage 
over an ordinary railway if laid out with the same care 
in avoiding curves, otc. The Bill has yet to get through 
its third reading in the House of Commons, while the 
crucial point as to whether the promoters can obtain the 
requisite capital to start the line is a still greater problem 
to solve. We do quite concur with the promoters, how- 
ever, that electrical driving is the essential feature for 


E 


trains which are to be тип at the high speed of 120 miles 
an hour. 

Sir Courtenay Boyle’s Sucoessor.— Mr. Francis 
J. S. Hopwood, C.B., C.M.G., whose appointment as 
permanent secretary to the Board of Trade, in succession 
to the late Sir Courtenay Boyle, was notified on Wednes- 
day, entered the Board of Trade as assistant law clerk in 
1886. Two years later he became assistant solicitor, and 
subsequently private secretary to the then president, Sir 
Michael Hicks-Beach. When in 1893 the late Sir Courtenay 
Boyle succeeded Sir Henry Calcraft as permanent secre- 
tary, Mr. Hopwood was appointed secretary to the railway 
department, which post he filled until his present promo- 
tion. In that department he has been especially connected 
with legislation for the promotion of light railways, the 
development of electric traction, the prevention of accidents 
to railway servants, and the regulation of their hours of 
labour. He was also a member of Mr. Asquith's Commis- 
slon on the Metropolitan Cab Service, and a British 
delegate to the International Railway Congress in 1895. 
Mr. Hopwood has on several occasions been entrusted 
with official business in the United States, Canada, and 
Newfoundland, and it will be remembered he took a 
prominent part in the settlement of the Taff Vale Railway 
dispute last year. 

National Eiectrical Contractors’ Association.— 
A meeting of the promoters and supporters of this move- 
ment was held at the offices of tho secretary on Tuesday, 
when the chairman (Mr. Н. Bland) delivered a most 
interesting address, dealing with the need for such an 
association and’ the good work which had already been 
done by the local associations in existence up and down 
the country. In the discussion which followed, encouraging 
reports were made by representatives from provincial 
associations, and a number of points affecting the well- 
being of the association were gone into. A resolution 
was then unanimously adopted to the effect that: 
" Having regard to the desirability of forming a 
national association for the purposes, inter alia, of 
protecting and consolidating the interests of electrical 
contractors in Great Britain and Ireland, it is 
hereby moved that the representatives of local associa- 
tions and others present at this meeting hereby form them- 
selves into an association to be called the National Electrical 
Contractors Association.” A large and influential general 
committee representative of England, Scotland, and Ireland 
was appointed, and it will be one of the duties of this com- 
mittee to use ita best influence in forming local associations 
in centres where they do not already exist, so that the 
movement may become universa] throughout the United 
Kingdom. | 

Pipe-Line Transportation,—The current number of 
Cassier's Magazine contalns an article under this heading, 
in which the extent to which the pneumatic tube principle 
will be employed to expedite transportation, now entirely 
dependent on steam locomotives, is considered. It does 
not seem altogether unreasonable, the editor says, to think 
that just as the miles of tank cars loaded with oil, which 
were seen in former years, have disappeared, and that 
commodity is now sent hundreds of miles through plpe 
lines, so may coal, grain, and ore be sent speeding through 
tubes to central depóts for local distribution. In the matter 
of coal transportation, in fact, just such pipe-line con- 
veyance was tried experimentally something like 10 or 12 
years ago by the late W. C. Andrews, of New York—the 
coal for that purpose being ground into powder, mixed 
with water in sufficiently large proportion, and carried 
through the pipes in semi-liquid form. At the delivery 
end of the pipe line there were te be settling chambers for 
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the mixture, enabling the water to be drained off and the 
coal paste, if it may be во termed, to be pressed into cakes 
and dried for consumption. The project, however, did not 
extend beyond the experimental stage. In woollen mills, 
on the other hand, it is a common thing to blow wool from 
one building to another through pipes by means of fans, 
and in potteries, too, clay paste is frequently carried from 
one point to another through pipes. There is, thus, the 
article concludes, a fairly good beginning for pipe-line 
engineering with solids. 


Whit Monday Traffic Returns.—Of the many 
returns prepared showing the enormous extent of sub- 
urban traffic on Whit Monday conveyed by tramways, 
omnibuses, and underground railways, perhaps those sup- 
plied by the London United Tramways Company with 
reference to the traffic on the new electric trams in the 
West of London are the most striking, and constitute a 
record. From seven o'clock in the morning until an hour 
after midnight a one-minute service was maintained on the 
lines westward of Shepherd's Bush and Hammersmith, 
during which time no less than 209,636 passengers were 
carried over the nine miles of route now being worked by 
electric traction. The success of the undertaking may be 
judged from the fact that for the corresponding day last 
year, when the horse cars were in operation, the total was 
81,500, and for the Easter bank holiday, when the electrical 
system was in operation for the first time, 164,000 pas- 
sengers were carried. During the evening the pressure 
was so severe that gangs of labourers employed upon the 
Ealing and Southall extension had to be requisitioned in 
order to regulate the traffic, and were placed in cordons 
around the trams at the termini and stations. Turning to 
the Central London Railway, we find that 128,000 pas- 
sengers were conveyed over the line, including 40,000 
bookings at Shepherd’s Bush Station. The only other 
electric railway at present in operation in the Metropolis 
(the City and South London Railway) shows a total of 
between 30,000 and 40,000 passengers carried during the 
day. 

An Electric Typewriter.—In the Electrical World 
of New York Mr. B. C. Washington, jun., has an interest: 
ing description of an electric typewriter, a large number of 
which machines are now in dally use in Washington. The 
amount of current required to operate the machine would 
- appear to be very small. In Washington current is as a 
rule taken from circuits of the city light and power com- 
pany, while in other cases a battery of primary colls is 
the means of securing power. Again, two small storage 
battery cells also furnish ample current for operating the 
machine. The workings of the different parts of the type- 
writer, which is of simple mechanical construction, 
are extremely quick, and greater speed and better 
work are among the results claimed. The most 
satisfactory feature of the invention is that the 
running legato touch is obtained in а type- bar 
machine, a point which had not been accomplished 
before. Other advantages claimed for this machine are 
that there is but one electromagnet for operating all the 
type bars, one motor frame, one contact frame, and but 
one place where the electric circuit is closed and opened. 
Again, the power of the electromagnet is under ready 
control, and a copy of perfectly uniform distinctness is 
thus secured. These machines can be operated by direct 
or alternating current, by a storage or primary battery, as 
stated above, and can be regulated to take current ranging 
in E.M.F. from 4 to 500 volts. A very weak current is 
ordinarily used. A touch of from 2} to 4 or 5 ounces is 
said to be quite sufficient to operate the keys. The operator, 
therefore, is relieved practically from all physical work, 
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his services being required merely in tho capaeity of a 
director. 

Velocity of Ions.— Some short time ago there 
appeared in the Physical Review an article by Mr. C. D. 
Child offering an explanation of the electric arc on the 
assumption that the current in the arc is carried by ions. 
In another article on the subject in the same journal Mr. 
Child refers to à method of investigating the arc further, 
The experiments carrled out by the author may be sum- 
marised as follows: A study of the rate of discharge from an 
arc to a neighbouring body showed that under varying condi» 
tions of difference of potential, distance, and current in the 
arc itself, the positive ions drawn from the аге moved more 
rapidly than the negative ones. This is not to be explained 
as an effect due to ultra-violet light or any phenomena 
previously studied. The positive ions from a carbon placed 
in an oxy-hydrogen flame also moved the more rapidly, 
In cases of an arc between metals the negative ions again 
moved the more rapidly. While this work did not prove 
that the positive ions in the arc itself moved more rapidly 
than the negative ones there, it is in every respect con- 
sistent with such a hypothesis, and it shows that it is 
possible for the positive ions to do so. The question why 
the positive ions here showed this peculiarity is, of course, 
entirely unanswered. In all the cases so far atudied we 
have had carbon, and also a very high temperature. It 
would at present be useless, the author concludes, to 
apeculate as to whether this phenmenon is to be ascribed 
to one or tha other of these facts, or to some one entirely 
different. In time the author hopes to publish further 
experiments bearing on this point. 

Alternato-Ourrent Meters.—A goodly number of 
various types of alternating-current meters were exhibited 
in the Paria Exhibition last year, and these were experi- 
mented on by Mr. Janet, who gives his results in the 
Bulletin de la Société Internationale des Electriciens. In an 
introduction he points out that while for a number of 
years there has not been much change in the construction 
of direct-current meters, a number of new types of eleo- 
tricity meters for working on alternating-current circuits 
have been devised. With these improvements has come a 
reduction in the no-load losses in the meters, and also 
improvements in the construction, which enable them 
to start with exceedingly small currente. For instance, 
the author found out that the electricity meters of 
1,000 watts capacity exhibited at the exhibition had 
on an average a no-load loss of about three watts. 
The average starting current for this size of 
meter came out to about 90 milliamperes. These 
figures show a great improvement on tho earlier types 
of alternate-current meters. The author considers, 
however, that the low starting current is too often got by 
introducing a few shunt-turns to overcome the starting 
resistance. These turns are apt to produce inaccurate 
readings, for instance, in places where there is a consider- 
able amount of vibration. In such cases it sometimes 
occurs that the meters will continue to run on the shunt 
alone, which makes a considerable error in the course of a 
year. On the other hand, a moter without the shunt-turns 
is likely to read against the supply company, as it is apt 
to stand when only one 8-c.p. lamp is switched on. 
The author also deals with the best way of overcoming 
other errors arising in alternating-current meters to be used 
on circuits of low power factors. 

Electromobiles.—So far we have not had the pleasure 
of recording the financial success of any of the various 
electric vehicle enterprises which have been launched in 
different parts of the world within the last few years. We 
have, however, referred to two or three failures, notably 
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the Boston and the Paris electric cab companies ; and we 

are glad, therefore, to note that “the earnings of the New 
York Electric Vehicle Transportation Company have been 

steadily increasing,” and that the company has now 

reached a point where the directors deem it wise, in the 
"protection and furtherance of its interests, to immediately 
. "make provision for the better establishment of its present 
‘business and the proper meeting of future requirements.” 
At least, this is the state of things as set out in a circular: 
to the stockholders of the company announcing an assess- . 
ment of £2. 10s. per share. That success is attending the 

undertaking of the company is undoubted, in face of the. 
fact that the demand for vehicle service has been con- 
stantly in excess of the vehicle equipment.” Again, the 
new main station at Forty-ninth-street and Eighth-avenue, 

and the various sub-stations conveniently located at neces- 
‘sary points throughout the city, have shown most satis- 
factory results. Additional stations, it is stated, must be 
provided before next winter, delivery wagone facilities in 
particular being required. The Baffalo branch of the 
company, too, is proving a desirable investment, and con- 
siderable extensions are there in progress. This, however, 

is more especially to meet the very profitable demand that 
is anticipated during the Pan-American Exhibition. A new 
type of battery giving, it is claimed, more than double the 
mileage on one charge of electricity has been compre- 
hensively experimented with, and after operations covering 
25,000 miles has developed but few defects. 


Localising Faults in Tramway Conduits.—In 
the issue of L'Indusirie Electrique for the 25th inst. wo 
notice an interesting description of a method developed 
by Mesers. G. Claude and L. B. de Villiers for localising 
insulation faults in conduits for electric tramways. Tho 
great advantage of the system used is that the faults can 
be localised while service of cars is still going on. The 
method depends for its success on the fact that tho resist- 
ance of the tramway conductor is exceedingly high when 
the frequency of the testing current is as high, as is the 
caso with currents generated by the discharge from Leyden 
jars. The apparatus consists of the usual Ruhmkorff coil 
for producing these oscillatory discharges, and the dis- 
charge is made to pass through two condensers and 
then through a solenoid. Two points of this solenoid 
are then connected, the one through a hot-wire 
ammeter on to the tramrails, and the other 
through a condenser on to the contact rail The object 
of the condenser is to prevent any continuous current 
from the tramway conductor passing back through the 
solenoid. The whole of the apparatus is mounted on an 
ordinary tramcar, which is then taken along the 
track. It is said in the article that when the two 
contacts rest on the rails at from 20 to 30 yards distant 
from the voltage, the ammeter is not appreciably deflected, 
owing to the high resistance of these conductors to the 
oscillatory current. As the car moves over the fault, 
however, the deflection bf the ammeter increases to a 
maximum value, which maximum is reached when the 
brushes are just over the point of low insulation. The 
method works exceedingly well in practice, and is one 
which will commend itself to tramway engineers who- 
have to do with the conduit system of electric traction. 


Electric Light and Heat Bath.—Dr. F. C. Eve, 
house physician at the Royal Infirmary, Hull, describes in 
the Lancet a simple form of electrical light and heat bath, 
which appears to have met with considerable success in 
practical use. The apparatus consists of three 52.0. p. lamps 
fixed on an aluminium base, and protected by a wire cage 
. from contact with the skin of the patient or with the 
blankets forming the walls of the chamber. A piece of 


flexible wire connects the apparatus with the socket of any 
domestic lampholder, the cost of the current coming out 
at about 2d. per hour. The apparatus may be used to 
heat up either a single limb or the whole body, and 
eight cases of chronic joint disease have been treated 
by it, with the result that mobility has been markedly 
increased and pain almost entirely relieved in each 
instance. The modus operandi is this: The limb, 
the apparatus, and a thermometer are all placed 
together under a chamber formed of several blankets 
thrown over a cradle. The limb is covered with a single 
layer of lint to prevent any risk of scorching a particalarly 
tender skin. This is gradually withdrawn in successive 
baths. The temperature of the chamber rises in from 
15 to 30 minutes to from 200deg. to 250deg. F. Under 
this treatment, Dr. Eve says, the limb sweats copiously, and 
a general perspiration is induced. As a rule the body 
temperature rises two or three degrees, especially when 
the whole body is treated. In the eight cases of rheumatoid 
anthritis referred to, the ages ranged between six years 
and 60 years, and the results obtained as regards pain and 
stiffness are accepted as being very satisfactory; but in 
other cases which have come under Dr. Eve’s treatment it 
was found impossible to obtain improvement beyond a 
certain point. The author’s conclusion, however, is that at 
the end of a bath a stiff joint is much more supple and 
less tender, во that an excellent opportunity for massage is 
afforded. 

The Westinghouse Company.—We gather from 
notices which appear in our American contemporaries that 
the Westinghouse Company has recently opened its works 
to the editors of all the numerous papers of the States. 
In view of the fact that these works are not, as a rule, 
open to English visitors to the States, а perusal of the 
report of those who went through the works on this 
occasion will be of interest. What strikes us most in the 
articles before us is the great size of the individua] machines 
which are now in course of construction. Certain of these 
are for the Manbattan Railway, contracts for which equal 
to one million sterling have been placed with the 
Westinghouse Company. For instance, the firm are 
supplying no less than eight 5,000-kw. three-phase 
generators to work at a voltage of 11,000. They have 
also under this same contract to make 28 1,500-kw. rotary 
converters and the step-down transformers required in con- 
nection with the same. In view of the large size of the 
first-mentioned machines, extensions have had to be made 
in the building, as in the older structures there was not 
sufficient height under the travelling cranes. A good part 
of the machine tools in these new extensions will be of the 
portable type, the tool being taken to the work instead of 
the work to the tool. The portable machine tools are being 
driven by three-phase induction motors supplied from the 
generating station on the works. We gather also that the 
15 large machines for the St. Lawrence Power Company 
are now well under way in the shops, as the first of these 
generators is almost ready for delivery. In fact, a glance 
down the list of the machines of over 1,000 kw. capacity 
now going through the Westinghouse works makes us wish 
that the English manufacturers were having a share of the 
large orders now being placed in America. "This, of course, 
is not likely in view of the present high tariff, but we see 
no reason why our manufacturerers should.not reorganise 
thelr works so as to prevent the converse taking place so 
frequently in the future as it has done in the past. 


Dublin Local Section.—The first report of the com- 
mittee of the Dublin Section of the Institution of Electrical 
Engineers covers the period from the inauguration of the 
section up to the present time. At the duteet reference is 


THE ELECTRICAL ENGINEER, MAY 81, 1901. 


169 


again made to the irreparable loss to the Institution by the 
death of the first chairman of the section, Prof. G. F. 
FitzGerald. He was most keenly interested in the welfare 
of the section, he was enthusiastic as to the advantages to 
be derived from the promotion of it, and he acted on 
the provisional committee charged with the preliminary 
arrangements. Altogether 10 general meetings have been 
held since the inauguration of the section. A con- 
versazione was given on Nov. 29, 1900, and was very 
successful. Seventy-seven exhibits were mentioned in the 
programme, but the actual number was much greater. 
During the evening Prof. FitzGerald gave a most interest- 
ing demonstration of rotating magnetic fields, and the 
committee feel that this has a pathetic interest in that it 
was his last public lecture. The average attendance, 
including visitors, was about 40, and members would 
do well to remember that, by their presence and 
assistance at the meetings, they have it in their 
power to make the work of the section a success or 
otherwise. The committee express their sincere hope 
that members will freely come forward with papers during 
the next session. Since the formation the membership has 
increased from 41 to 58. The number of new members of 
all classes was 28, and the difference is caused by members 
leaving the area of the section. The committee desire to 
record the indebtedness of the section to the council of the 
Royal Dublin Society for their kindness in permitting the 
section to hold meetings at the soclety’s offices. The com- 
mittee also desire to thank the council of the Royal College 
of Science and Monsignor Molloy for a similar hospitality 
on certain occasions. The constitution of the committee 
for the ensuing year is as follows: Prof. W. F. Barrett, 
F.R.S. (chairman), Messrs. J. W. Towle (vice-chairman), 
C. A. Barge, C. P. C. Cummins, F. Gill, Monsignor G. 
Molloy, D.D., D.Sc., Messrs. A. E. Porte, W. Tatlow, P. S. 
Sheardown, Е. T. Trouton, D. Sc., F.R.S., G. Е. Pilditch, 
and M. C. Olsson. 


Metropolitan District Railway.— The last we have 
heard concerning the electrification of the Inner Circle is 
not of a character which does credit to the companies 
owning this line. It is to the effect that contractors are 
now being asked to send in new tenders on revised lines. 
By this we presume is meant that the directors of the two 
companies have now agreed to a certain extent as to the 
system which they will adopt, and are asking the various 
contracting firms to tender all on the same lines. While 
this is most desirable in order that the line may be 
equipped at competition prices, wa have to object most 
strongly to the way in which the directors of the companies 
have arrived at what they consider to be the best system. 
In the first instance, when they asked for tenders, they left 
every detail of the equipment in the hands of the parties 
tendering. While tbis left the contracting firms a free 
hand to make use of standard articles, it also left with 
them the selection of the actual system of genoration and 
distribution to be used. The question also as to whether 
locomotives should be used, or if motors should be placed 
on a number of cars, had also to be decided by the con- 
tractors, who were desired to give every information as to 
the working of the system they proposed to adopt. In 
consequence of the freedom given to the contractors, 
they had in every case to work out full details 
themselves, and to expend three or four times the 
amount of skilled labour on the preparation of their 
tenders which would have been required if they had 
all to tender on a firm specification. In other words, 
if the companies, in the first instance, had gone to eminent 
consulting engineers they would have obtained—of course, 
for a large fee—the information which they only acquired 


at the expense of the contractors. As the position now 
stands, the firm who in the first case offered to supply 
plant of the type approved by the company’s experts, will 
now have to face competition from all its competitors whose 
proposed systems of conversion have not been approved. 
This is not the only case in which the same procedure has 
been followed, as we know of one, for instance, at the 
present time in which, after tenders have been received on 
an exceedingly loose specification, new tenders are being 
asked for on the atrength of the information obtained from 
the contractor who sent in the most complete information 
as to how the work in question should be carried out. In 
this latter instance, a consulting engineers name appeared 
on the loose specification which frst was issued, and we 
should think it would be only fair if he were made to pay 
the costs of all the manufacturing firms who really did his 
work for him. 


Lightning Conductors.—In the matter of protecting 
overhead wires from lightning discharges, we in this 
country are much behind America and the Continent in 
experience. This is because the Board of Trade have 
objected to overhead power wires, and also because up to 
the present we have not the long overhead lines for oon- 
veying power in bulk at high voltages, which are becoming 
eommon in the countries above mentioned. An interesting 
editorial in the Electrical World of New York deals with 
the efficiency of lightning conductors. In this article it is 
pointed out that so long as the voltages were low, there 
was not much difficulty in protecting the machinery 
from lightning discharges. The question is raised as 
to whether the placing of the conductors under- 
ground is a sufficient protection against lightning 
in view of the fact that some submarine mines were 
exploded during the late war with Spain, although all 
the conductors leading to them were either underground 
or under water. The editor of our contemporary divides 
the lightning discharges into two kinds, the first of which 
is the direct stroke from discharge from the sky to earth, 
while the second is the induced discharge which always 
follows after the first discharge has taken place. The first 
of these is much less frequent than the others, but is apt 
to do much more damage. Again, the protection required 
varies with the class of electrical insulation involved. Ina 
continuous-current system, by adding reactance in the 
circuit, one can protect against lightning, but of course 
such reactance can only be partly introduced into alternate- 
current circuits. Damage is very often done in these high- 
voltage lines, because after the discharge has once taken 
place the are is maintained by the large power of 
the machines supplying the circuit. The question 
then comes to so set the spark-gaps that they are 
just sufficiently wide to hold up against the maximum 
working voltage, and that they will readily discharge in 
the event of the overhead wires being struck. On the 
other hand, if they are adjusted too accurately, a certain 
amount of resonance in the alternate-current machines and 
line is apt to cause interruption owing to the current 
leaping the spark-gap. The conclusion of the whole matter 
is that lightning protectors should be placed in extremely 
accessible positions where they can be easily inspected and 
cleaned, and the engineer in charge should experiment 
with the same in order to see exactly what is the best 
condition of the arrester in order that only lightning shall 
cause а discharge, and that this discharge shall take place 
before any damage can be done to the machines. The 
remaining problem of how to prevent the current from 
the machines maintaining the discharge when once started 
by the lightning is, in our contemporary’s opinion, yet to 
be completely solved. | 
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should the much-discussed subject of electric trams for the 
town апа district be favourably settled. 

The three-wire, low-tension system of supply has been 
adopted, with a pressure of 230 volts at the consumers’ 
terminals. Plant has been put down sufficient to serve 
between 4,000 and 5,000 lamps at one time. The mains, 
however, are of sufficlent capacity to serve 10,000 lamps 
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ROTHERHAM ELECTRICITY WORKS. 


The ancient municipality of Rotherham successfully 
inaugurated its electricity supply on the 24th inst., when 
Councillor D. L. Winter, J.P., the chairman of the Electric 
Lighting and Tramways Committee, formally opened the 
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at once. There are already about 8,000 or their equivalent 


nev electricity supply works erected by the Corporation 
connected up to the mains. The price to be charged for 


su 

in Rowmarah road, and also set the generating plant in 
motion. The works have been erected according to the 
lans and specifications of Messrs. Kennedy and Jenkin. 
e total cost of the undertaking up to date bas been 
about £24,500, though borrowing powers for £26,500 have 
been obtained. The site of the generating station buildings, 
being about 10 acres in extent, affords ample room for the 
extensions which may be found necessary at an early date, 


- 


electricity per unit for lighting purposes is the moderate 
one of 5d. It may be mentioned in this connection that 
the gasworks are Corporation property, the price of gas 
being 2s. Ad. to 2s. 11d. per 1,000 cubic feet, according to 
the situation of the consumers’ premises. 

Before entering into a detailed description of the under- 
taking, it may bo mentioned that the whole of the 0-0. 
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trical engineering work has been executed under the 
supervision of Mr. А. F. Davis, representing the consulting 
engineers. The resident engineer, to whose charge the 
works have now devolyed, is Mr. Edward Cross This 
gentleman commenced his electrical engineering experience 
in 1887 with the Nationa) Telephone Company at White- 
haven. His 5 in lighting commenced in the year 
1891 under the Preston Electric Supply Company, one of the 


Fie. 3,.—81te of Station Buildings; Rotherham, 


oldest in the kingdom. With this firm he became acquainted 
with the change from the old overhead to the three-wire 
system now in use. Subsequently, under the Bradford 

rporation as an engineer-in-charge of the lighting station, 
he conducted the conversion of the low-pressure three-wire 
system to the higher pressure, which is now commonly 


We may now proceed to describe the works. The build- 
ings, which were commenced in May, 1900, are of a sub- 
stantial character, and comprise boíler-house, engine-room, 
battery-room, engineer’s offices, storeroom, workmen’s mess- 
room, and water lodge. Their general arrangement will be 
seen on referring to Fig. 1, while Fig, 2 shows the poen of 
the site and the position of the refuse destructor, 
which it is proposed to ultimately combine with the scheme. 
Close to the chimney shaft, which is 160ft. high, is situated 
a large cooling pond for receiving the condensed steam 
from the engines and storage purposes. The boiler-house 
(see Fig. 1) contains at present two boilers of the Lanes 
shire type, supplied by Mesers. Tetlow Bros., Hollinwood. 
They have shells 28ft. long by 8ft. in diameter, butt-jointed 
longitudinally and riveted with six rows of rivets. 
furnaces and flues are 5%. 3in. diameter, each qbnalsting of 
14 solid-welded steel rings united to each other by flanged 
seams with strengthening rings betweon. There are four 
conical cross tubes welded in each flue. Each boiler is 
fitted with a horizontal steam receiver measuring 8ft. long 
by 2ft. diameter. These receivers are attached to the 
boilers by solid-forged wrought-steel necks. The boilers 
are band-fired, and have two lengths of firebars in each 
farnage, each length being 2ft. 9in. The working pressure 
is 160lb. per square inch. Hopkinson’s fittings are used. 
With 1 to the arrangement of the steam and exhaust 


piping, is sufficiently clear in Fig. 1 as to make further 
сис ption unnecessary. A Green’s economiser is fixed, 
as shown, 


In the engine-room (see Fig. 1) there are at present 
installed two large and two small sets of engines and 


dynamos, all of which plant, together with the condensers, 


which will be described later on, was supplied by Mesars. 
'W. Н. Allen, Son, and Co., Limited, Bedford. The engines 


are of the enclosed high-speed compound type, having two 


cranks at 180deg. actuated by two cylinders—one high- 
pressure and one low-pressure. The larger engines are 
each capable of developing 180 ih.p. when running 
‘at a speed of 400 revolutions per minute, the steam 
pressure being 150lb. on the square inch. The high- 
pressure cylinder has a dlameter of 111п. and the low- 
pressure cylinder a diameter of 19in., the stroke in each 
case being 8in. The cylinders are cast separately, and 
‘each cylinder is fitted with one piston valve. All the porta 
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adopted by the large cities. At Bradford, too, he was 
engaged in the new large generating station for combined 
lighting and traction work, and after four years’ service 
in that city he removed to Aberdeen, where, as chief 
assistant, he worked with the combined systems. Before 
Mr. Cross left that city the resources of their plant were 
increased from 1, 100 і h. p. to 8,700 f. h. p. In February of 


this year Mr. Cross received his appointment under the 


Rotherham Corporation, 


in the cylinder are made straight, so as to be as short as 
possible and self-draining. The cylinders are mounted on 
a cast-iron trunk, having a special arrangement of bush in 
the bottom of the distance piece by which the water is 
prevented from finding its way into the trunk. The trunk 
is fitted with two hinged doors at the frent. This point is 
one of some importance, as one of the most usual com- 
plaints against engines having closed working aa is that 
of the trouble of opening the bolted doors. e working 
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parts are then easily accessible. The whole of the working 

are made of Slemens-Martin steel, and the pins for the 
eross-heads of al, aer hard and tough steel. The eccentric 
sheaves are fo solid with the shaft and have straps of cast 
steel. All the bearing surfaces are unusually large in order to 
ensure that the engine will run steadily, and without giving 
trouble at all speeds and loads. The crankshaft is 4in. 
in diameter. additional large bearing is provided at 
the flywheel end of the shaft to carry the weight of the 
armature without any appreciable amount of wear, so that 
the armature can be kept truly central with regard to its 
field. The main bearings and big ends are all lined with 
white motal, the shells of the bottom half main bearings 
being made of cast iron and the caps of steel. The engine 
is fitted with a system of forced lubrication, the oil bein 
forced to all the working parts by means of a specia 
valveless ofl-pump worked from one of the eccentrics under 
an average pressure of about 26lb. per square inch. The 
result is that the mechanical efficiency of the engine is 
very high, being about 92 per cent. The governor is 
capable of being regulated by hand when running so as to 
give a variation of 5 per cent. in speed above or below the 
normal. Some of the indlcator diagrams taken from both the 
large and small engines are shown in Fig. 5, while Fig. 4 
glves the efficlency curves for one of the larger seta. 
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The dynamos for the larger sete are capable of giving an 
output of 90 kw. each at full load, and are direct coupled to 
the engines. They are of the four-pole type, with barrel- 
wound armatures, and have four sets of carbon brushes. 
The loops of the barrel winding are formed in one place 
on special shapers, and are connected up in due order by 
the commutator lugs. The field- magnet winding is com- 
pound, the shunt being arranged to glve an E.M.F. from 
460 to 520 volts when working as a shunt machine, while 
the series winding raises the volta from 500 at no load to 
550 at full load when required for traction load. A special 
regulator, designed in principle by Messrs. Kennedy and 
Jenkin, is placed in the circuit of the series winding, s0 
that when the two larger machines are worked in parallel, 
the compounding effect of the series turna may be altered 
without affecting the equal division of the current between 
the dynamos. This is secured by a switch which, in 
proportion as the current is diverted from the series 
winding, inserts an equivalent resistance, so that the total 
resistance of the main lead to the switchboard is unaltered. 
The efficiency of the dynamo is as follows: full load, 
92:4 per cent.; three-quarter load, 91°7; half. load, 90; 
quarter load, 88 7; one-eighth load, 72:6. The arrange- 
ment of the series regulator is shown in Fig. 5. The 
above plant is capable of developing an overload of 20 per 
cent, with a maximum boiler pressure of 180lb. on the 
square inch, non-condensing. Each of the two smaller sets 
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consist of one engine and two dynamos, the engine being 
similar in евна to the larger веба, and having high- 
pressure cylinder 7in. diameter and the low-pressure 
cylinder 11in. diameter, the stroke in each case being bin. 
The engine runs at & speed of 550 revolutions per minute. 
The two dynamos have а combined output of 29 kw., and are 
coupled one oneither side of the engine. Theyare of a similar 
construction to the larger sets, and are of the two-pole 
inverted horseshoe type, with drum-wound bar armatures, 
and can be run as balancers on the three-wire system. The 
brushes in this case are of copper gauze, and are arranged 
on the horizontal diameter of the commutator. The engine- 
room plant also comprises two motor-driven boosters 
mounted on a common shaft. These were supplied by 
Messrs. Thomas Parker, Limited. 

The condensing plant consists of a condenser, air-pump, 
and circulating pump, and is driven by a compound engine. 
The condenser has a surface of 1,000 square feet. The 
casing is of cast iron, cylindrical in form, fitted with 
suitable branches to take the main exhaust, air-pump 
auction, and circulating water iniet and outlet. The tube 
plates are of the best rolled brass, lin. thick, and all the 
tubes are of solid-drawn brass, lin. external diameter by 
18 B. W. G. thick. The tubes are fixed in the tube plates 
by means of screwed ferrules and tape and the 
ferrules are provided with lips to prevent the tubes from 
slipping out of place. One of the water heads of the ооп- 
denser is divided by a diap во that the water will 
first pass through the lower of the tubes and thence 
through the upper haif to the discharge outlet at the top 
of the condenser. The air-pump is of the Edwards single- 
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acting vertical type, having a diameter of 20in. by 11in. 
stroke. The outer casing of the pump is of cast iron, 
and the working barrel, valve seatings, and of 
gnnmetal The bucket rod is of bronze, and the valves 
are of the best rolled brass. The pump is capable 
of dealing with 12, 000lb. of exhaust steam per hour. The 
circulating pump is of the double-acting type, ha 

a diameter of 15in. by llin. stroke. The outer casing o 
the pump is of cast iron, the working barrel and valve 
seatings of gunmetal, and the suction and delivery valves 
are of best vulcanised rubber with gunmetal guards. Both 
the air and circulating pumps are driven direct by means 
of side rods by one compound engine, having cylinders 
Qin. and 15in. diameter by llin. stroke. A crankshaft, 
flywheel, and governor—of tho “Pickering” type—are 
provided to ensure steady running. All the working parts 
are of Siemens-Martin steel, and have a tensile strength of 
28 to 32 tons per square inch, with an elongation of 28 per 
cent. in Qin. 

The equipment of the battery-room consists of 256 K. W.T. 
type cells manufactured by the Electrical Power Storage 
Company, Limited, the battery being capable of maintain- 
ing a discharge of 50 amperes for five hours, or 75 amperes 
for three hours, or 100 amperes for 50 minutes. The con- 
taining boxes are of glass, and each cell contains 15 plates, 
separated by glass tubes held in position at the top and 
bottom. The cells are erected on two-tier stands, with iron 
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standards and wood bearers. The approximate weight of 
each cell complete, with acid, is 2401b. 

Coming now to the main switchboard, this is of the 
usnal type specified by Messrs. Kennedy and Jenkin for 
three-wire systems. The board is mounted on a platform 
raised about 3ft. from the floor level, and has been 
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voltmeter switches, as well as the earthing and middle-wire 
ammeters. The panel at the extreme left contains all the 
apparatus for the batteries and motor-driven boosters. The 
other two panels contain all the apparatus for the two 
balancing dynamo sets, as well as two feeders. Tho switch- 


supplied and equipped by Messrs. Kelvin and James 
White, Limited, of Glasgow and London. It consists of 


enamelled slate slabs mounted on a steel framework neatly 
faced on the front and edges with a polished teak mould- 
ing, and an electrically-driven clock of this firm's make is 


. Roa O 


board as at present arranged is capable of dealing with two 
500-volt dynamos, four Tabs 250-volt dynamos, two 
three-wire feeders, as well as two boosters and two 
batteries. As mentioned above, however, space is pro- 
vided by which instruments and switch gear for two other 
three-wire feeders, and the traction apparatus for the two 
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fitted at the centre. The total length of this switchboard 
is 16ft. 6in., and it is divided into 11 separate panels, three 
of which are at present filled in with roughened glass, as it 
is intended at a later date to fit the apparatus required for 
traction purposes on these panels. Each panel contains 
both the positive and negative switching apparatus for the 
machines and feeders, as well as the plagging bars for con- 
necting the dynamos or batteries to the ‘bus bars and 
from the ’bus bars to the feeders. The two upper panels 
to the right contain all the instruments and switch gear 
for the two large dynamos, and space is left at the top 
for the addition ‘at a later date of two lighting feeders. 
The next panel in order contains all the voltmeters and 


large dynamos, can be fitted. All the ampere gauges on 
the board are of the Kelvin sector or edgewise pattern, 
the voltmeters are of the Kelvin S.R. (siphon recorder) 
pattern, and in the earth circuit there is fitted a Kelvin 
recording ammeter and short-circuiting switch. The auto- 
matic cut-outs fitted in the dynamo and steam balancing sets 
are double-pole, and are of the Ferguson and White’s patent 
type, being arranged to work either as a maximam-current 
cut-out ог а minimum-current cut-out. During working 
it is 366 as the former, and when it is desired to shut down 
a machine it is changed to act as a reverse-current cut-out. 
This change is made by turning over a small key from 
position marked “maximum” to “minimum.” Ву the 
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adoption of this type of cut-out it is impossible to hold 
the switch closed should an excess current be ng, and 
the same handle is arranged so that it can be used as an 
ordinary switch. Carbon breaks and asbestos screens are 
provided for taking and effectively wiping out any spark 
that may occur. Їп conjunction with the booster, а 
reversing switch is fitted, which is interlocked with the 
battery regulating switch so that it is impossible to move 
the former, except when the latter is in one of two 
equivalent positions in which the whole of the cells 
are in circuit. The booster can then be used either 
to charge the battery or to assist in the discharge. 
Two aets of 'bus bars are provided at the back of the 
board, and consist of bare copper bars supported on 
insulators, which are fitted to a steel frame fixed to the 
framework of the board. The shunt regulating switches 
for the dynamos, batteries, and boosters are mounted on 
the handrail, and are of the rectangular sliding pattern, 
the leads from these being carried down the pillars 
supporting the handrail to the resistances fitted in the 
trench below the switchboard. Ferranti meters are fitted 
in the dynamo and balancer circuits, and Chamberlain 
and Hookham meters are fitted in the battery circuits. 
Two of the latter instruments are provided for each 
battery, one of them registering charge and the other 
discharge, and arrangements are provided in these meters 
80 that, although both of them are always in circuit, only 
one of them will read, depending on the direction of the 
eurrent. 

With regard to the outside work, the contract for the 
supply and laying complete of the mains in connection 
with this station was placed in the hands of Callender's 
Cable and Construction Company, who have also excavated 
the trenches and done all roadway work in the borough. 
The cables are concentric and triple-concentric, and are of 
Callender’s vulcanised-bitamen sheathed type. They are 
laid on the solid system in a wooden trough run in with 
Trinidad bitumen, the main thus made being protected by 
a tile cover. Starting from the generating station, two 
'é concentric cables are laid as feeders. Three-core pilot 
wires are laid along with these cables, and there is also a 
neuter wire, consisting of a single-conductor 1 cable, which 
extends from the generating station to the network, where 
it is connected with the middle wire at a special neuter 
box. The lengths of the feeders are respectively 1,040 and 
780 yards. Rach feeder supplies its own network, but the 
two networks are interconnected by means of dividing-up 
boxes which are placed on the run of the distributors in 
special pits by themselves. If necessary, therefore, either 
feeder can be cut out and the entire network supplied by 
the other. Spare ways have been provided along the line 
of the feeders to be available for further extensions. These 
consist of stoneware conduits made by the Albion Clay 
Company, and terminate in the centre of the town. The 
distribution network consists throughout of triple-con- 
centric cable, having a sectional area of 10, 10, 05 square 
inch. These distributors are laid in a trough separate from 
the feeders, and are also on the solid system. Are light 
cables have been provided, and are generally laid along 
with the distributors. These cables are provided in view 
of future contingencies, although for the present it is not 
intended to deal with any arc lighting in the borough. 
Fig. 6 shows the positiona of the feeders and distributors, 
and also of the proposed arcs. The whole of the main 
work was carried out by Mr. W. C. Knight, who acta as 
the Callender Company's resident engineer in the district. 

It will be gathered from the above that Rotherham has 
come into possession of a thoroughly well designed апа 
equipped electrieity works, and one, therefore, which may 
be reasonably expected to render a good account of itself. 
For our part we wish the undertaking every success. 


E ———— 
ILFORD INAUGURAL CEREMONY. 


At the invitation of the Urban District Council, a large 
number of ladies and gentlemen assembled in the parochial 
hall on Saturday afternoon to witness the ceremony of the 
inauguration of Ilford's electricity supply undertaking. 


The chairman (Councillor B. Bailey) presided, and was 
supported on the platform by Mr. L. Sinclair, M.P., Mr. 
W. C. C. Hawtayne (consulting engineer to the Council), 
Mr. A. H. Shaw (the resident electrical engineer), the 
Mayor of West Ham, the members of the Council, and 
others. 

After the Chairman had described the undertaking and 
Mr. Hawtayne the works (a full description appeared in 
our last issue), Mr. L. Sinclair proposed a vote of thanks 
to the Electric Lighting Committee, and in doing so he 
expressed the opinion that the works had been constructed 
on the most economical basis. He complimented the com- 
mittee on the excellent work they had carried out so 
successfully. 

Other speeches followed, and then the chairman called 
upon Mrs. Henry Weeden, the wife of Councillor Weeden, 
a past chairman of the Electric Lighting Committee, to 
declare the works open and switch on the light. This 
pleasing formality over, Mrs. Weedon was presented with 
a handsome silver lamp fitted for the electric light, 
a gift which she gracefully acknowledged in a few 
well-chosen words. More speeches followed, and then an 
adjournment was made to an adjoining room, where several 
electrical firms are exhibiting this week. These firms 
include the Robertson Lamp Company, the General 
Electric Company, Messrs. Veritys, Limited, and the 
Magnet Electrical Engineering Company, with the usual 
show of heating and cooking apparatus, electrie fans, tele- 
phones, motors, fittings, etc. A noticeable feature of the 
exhibition, which remains open tili to-morrow evening, is an 
interesting demonstration of the manufacture of Robertson 
lamps by a glass-blower specially lent by the General 
Electric Company, Limited. The various processes of 
manufacture are shown in a popular manner, and should 
do much towards famillarising the Ilford public with the 
nature of the lamp. 

In the evening a banquet in honour of the occasion was 
given by the Council at the Angel Hotel, at which some 
70 gentlemen were present. An excellent dinner was 
served. After the loyal toasts, 

Councillor HENRY WERDEN proposed "'Ilford's Elee- 
tricity Undertaking.” He emphasised the fact that it was 
the people’s undertaking, and that the Council in deciding 
upon the work had pledged the credit of the town. The 
success of the undertaking depended upon the people them- 
selves, and if they took up the electric light in the way the 
Council hoped they would, it would be possible ‘n a very 
short time to give a supply at an infinitely cheaper rate 
than it was at present necessary to enforce. With 
to traction, it must be admitted that the Council had done 
wisely in securing the right to run tramways in the district. 
Trams would not only benefit the town enormously, but 
would develop the trade of the whole district. The 
Council intended to work them solely with the view of 
benefiting the community, and he hoped to see a tram 
service running within a very short time. In conclusion, 
Councillor Weeden acknowledged the work done by 
uc Hawtayne in his capacity as consulting engineer to the 

оппой. 

The CHAIRMAN (Mr. В. Bailey), in reply, said they had 
embarked upon an undertaking which must prove of great 
value, not only to the town of Ilford, but to the district 
at large. In keeping the electrical undertaking to them- 
selves on behalf of the ratepayers, the Council had stopped 
the financler from stepping in and taking money out 
of the town. A imbar of syndicates of ers 
approached the Council with а view to obtaining the 
powers conferred upon the Council, but the Council were 
not going to allow such vast and valuable undertakings as 
the electric light and the electric tramways to pass out of 
their hands. Не had not the slightest fear whatever with 
regard to the future of Ilford's electrical undertaking. 

Mr. SiNOLAIg, M.P., in giving the Engineers and 
Contractors,” said municipal trading was always questionable 
when you could get companies to do the But for 
all that, it was the duty of a council to see that efficient 
light and tramway communication in the district was pro- 
vided for the inhabitants. The concord which had existed 
throughout between the Council, the: and the 


contractors was exceedingly gratifying, and when they sew 
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that they had pnlled together with one object, giving the | works, as compared with the quantity of work which can be 
town as good a light and plant as seience could produce, turned out, is most remarkable. © propose, however, to 
they were to be heartily congratulated. deal first with the description of the two large dynamos we 
Mr. G. Sutton, of W. T. Henley's Telegraph Company, | saw under test. . 
testified to the cordial relations between the Council, engi- | Ав some of our readers may not be conversant with tlie 
neers, and contractors which had existed on all occasions. | details which distinguish the Lundell type dirpct-current . 
Referring to the question of а day load, he expressed the'| dynamo from other multipolar machines, we propose to givo 
hope that the Council would offer cheaper rates for the | a brief résumé of the essential features of the same. These 


supply of current for heating and cooking purposes. 

Mr. HAWTAYNE also responded to the toast. He thought 
the ratepayers ought to be very thankful to the Council 
for having refused to lease their tramway undertaking to 
the syndicates which had come forward. There were as 
many as 150 tenders for the work which had just been 
completed, and he never wished to see a more responsible 
set of contractors than those who had carried out the work. 

Mr. Max BvNa and Mr. A. SHAw also acknowledged 
the toast 1n appropriate terms. 

Daring the evening the CHAIRMAN called attention to 
the fact that the electric light had just been switched on 
in the streets for the first time with complete success—an 
announcement which was received with cheers. Of the 
success which is certain to attend the Council's venture we 
ourselves entertain not the slightest doubt, and it only 
remains for us to congratulate the town of Ilford on the 
expedition with which the terms of the provisional order 
have been fulfilled. 


MESSRS. J. Н. HOLMES AND COS WORKS. 


We recently had the op 


Fids. 1 AND 2.—Sections of the Lundell Electric Generator with Split Poles. 


are shown in Figs. 1 and 2. The great feature in this 
electric generator, apart from the well-balanced design, is 
the split pole-piece, the object of which has been previously 
explained by us, but which will bear repetition. Thus, 
when the armature of a dynamo is ran in the direction 
indicated in Fig, 1, the armature currents tend to weaken 


rtunity of paying а visit to the | the field strength under the edge of the pole-face which the 


works of Messrs. J. Н. Halmos and Co., at Newcastle-on- | conductors zi pan This weakening results in a shifting 


Tyne, in order to witness а trial of two 150-kw. direct- | of the neut 


axis and also of the axis of commutation. 


current dynamos of the Lundell type, which that firm are | Mr. Lundell prevents this weakening of the induction by 
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Fie, 8.—Diagram of Cennections. 


now manufacturing in large numbers in this country. At 
the same time, through the kindness of Mr. J. H. Holmes, 
we had an op ty of inspecting again the whole of the 
works and of seeing the. improvements which have been 
made in the equipraent of the same by the use of electric 
motors for driving isolated tools in pesitions in which they 
could nos he they were so driven. The 


| unless 
economy obtained ip this way in the figor space of the 


imposing a reluctance in the path of the cross field. He 
also ansures by the design that the action of the compound 
winding shall tend to slightly increase the induction at the 
point where it is useful for commutation. Thus the half of 
the pole marked (b) in the figures has a large pole-shoe, 
which reduces the air-gap reluctance, and resultsin the iron 
of (b) being strongly saturated when the half of the pole 
marked (а) is still magnetised considerably below the 
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saturation pone Any increase in the magnetisin 
consequently increases the induction through (6) but 
aligh y, but greatly strengthens the induction through (a), 
and hence keeps up the commutating field. 

From ac curves obtained on these machines, it is 
preved that by careful design the induction at this 


force 


with their normal current and practically full err de 
The field strength was во far wailed that the one mac 

acted as a motor while the other acted as a generator. 
It was found that the series connection gave more 
stability in running than if the two machines were 
connected in parallel, and current added from an 


Vid. 4.— View of Lundell Generator, manufactured by Messrs. J. H. Holmes and Co., and coupled to a Willans Engine. 


point can be kept either absolutely constant for all loads, 
or can be actually increased if it is found necessary to do 
во. The split pole also halves at least the cross-magnetis- 
ing effect of the armature current on the induction issuing 
from any one pole. The two machines of which we 
witnessed the tests are designed for coupling to high-speed 


ару 


Fig, 5.—Electrically-Driven Radial Drill, with axis at right-angles to 
usual run of shafting. 


— — 


engines running at 300 revolutions per minute. As the 
engines were not at the works, the tests were carried out 
on the Hopkinson 3 the diagrams of connections 
being as shown in Fig. 3. From this it will be seen that 
the two machines are connected in series, and in series 
with them was connected a smaller generator which 
added sufüclent energy to keep the two machines going 


external source. As will be seen from the connections in 
the diagrams, the smaller dynamo supplying the excess 
energy had to be able to take the field current of the 
machines while giving comparatively low voltage. Each 
of the dynamos under test was designed to work at any 
voltage from 240 to 275, the current varying from 625 to 


FIG. 6.—Blectrically-Driven Vertical Lathe, 


687 amperes. The normal speed of the machines was 
300 revolutions per minute. while the normal 
output of the dynamo was 150 kw., it was specified to 
stand 165 kw. for at least two hours. The normal load 
trial was made for 10 hours. The machines in question 
are somewhat of the style shown in Fig. 4, which is a 
photograph of a somewhat smaller set. e winding of 
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the field magneta is done by а combination of shunt and 
series coils, there being nine series turns on each pair of 
poles. This raises the vexed question as to whether 
there are 4j turns on each pole or five turns on 
the one and four on the other. These series turns have a 
considerable advantage with the Lundell construction, in 
that the extra excitation as the load increases tends to 
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Jia. 7.—Another Radial Drill with Geared Motor. 


keep the commutating field absolutely constant. The 
results obtained on the 10 hours’ trial are given in the 
accompanying table. After this 10 hours’ run the following 
temperatures were taken on the various parts of the 
machine : Thus, on the machine acting as the motor, tho 
temperature of the armature was such that the increase 
over the temperature of the air was only d6deg. The 
temperature rises on the other parts were as follows: 
armature conductors, 46deg.; pole.tips, 36deg.; armaturo 
core (teeth), 44deg.; and the armature spider, 31deg. As 
the motor was really working at more than normal load, 
these ríses are appreciably more than were found for tho 


FIG.8 —Motor with Chsia Drive to Craue. 


other machine acting as the generator. In this the 
following were the temperature rises: commutator, 52deg.; 
armature conductors, 38deg.; pole-tips, 514ер.; the pro- 
jecting core teeth of the armature, 40deg.; and the 
armature spider, 22deg. Оп the day the tests were made 
the temperature of the atmosphere was about 65deg. F. 
These abnormally low temperature rises show that the 
machines are well within their rated output. Another test 
applied was to see how far the brushes could be moved 
round the armature at fall load without causing sparking. 
This we found to be no less than 2tin. on a commutator 
Sft. ain. in diameter. From this |же are sure that the 


brushes of the machine could be kept fixed for all loads 
without any sparking occurring. As, however, the 
machines were not connected directly to any prime 
mover, a direct observation on this point could not be 
made. But the tests we applied showed how well the 
Lundell split pole is capable of overcoming the distorting 
effects of armaturing action on the field magnet. As regards 
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FIG [9. —Motor acting is а Face-Plate Lathe. 
the overall efficiency of these machines, this can be readily 
ascertained from the figures given in the table. 


TEN Hour Test or Two 150.kw. LUNDELL DvNAMOS 
FACTURED BY J. H. HOLMES AND Co, 


MANU- 


Speed, | — - Generator. ‚—— Motor. ——~ 
cevolu-| Volts Shand Sh Volts| Shand Shunt 

Time. | tions ab | Am- | гевівб- E ab resist. un 

per |termi-| peres.| ance, FORE. termi-| ance, aera 
minute| nal. me. nals. | ohms, | "°°" 
8.tD. 
8.0 300 | 246 638 216 46 | 300 6:8 6:8 
9.20 Уч 246 688 21:6 46 | 300 68 68 

10.0 16 244 625 216 4'5 | 297 24 6'9 

10.30 " 243 625 £ 4'4 | 300 АР 68 

11.0 р 943 625 E 48 | 300 : 66 

11 30 - 240 620 к 4 25 | 981 8 65 

noon 1 242 ⁴ 625 1 4 28 300 i 66 

‚ш. 

12 30 243 625 m 4:3 | 297- T 6 5 
1.0 І 243 625 i 43 | 294 к» 0:4 
1.30 Я 240 625 19:8 4 98 | 291 6:8 5:8 
2.0 : 239 620 fs 4°25 | 288 9:2 5:6 
2 30 : 240 627 i 43 | 289 92 |565 
30 к 210 | 628 a 43 | 986 92 | 5:62 
4.20 R 241 625 18 45 | 290 96 5 75 
БО 295 | 240 620 148 6 25| 297 | 98 6'25 
5 30 | 300 | 240 625 16 2 45 | 292 96 |58 
60 " 240 625 18 45 | 291 7'2 5775 
== — 241 5 | 500 18 4:55 | 295 — 7:0 


| 


As the curreatis constant, one only needs to take the ratio 
of the voltages of the generator to that of the motor. For 
instance, in the present casé, assuming that the average 
voltage of the generator was about 241, and that of the 
motor 293, the overall efficiency of the two sets is 
241 -- 295, or 824 per cent. This brings the overall 
efficiency of each machine to about 91 percent. It must 
be remembered that when making the teste the machines 
were coupled up temporarily and run in bearings which 
were by no means rigid, which would certainly increase the 
frictional losses. e results obtained, therefore, are 
exceptionally good. The following aré the weights of the 
various parts of these dynamos : 

: тк x Ib. 


Field, complete ......................—.—._....е.еә‚›.. 0 
Armature, complete ttt 2 12 0 0 
Bearing bracket ... .. ........ CC 0 10 0 14 
r лез атте ананан едак. 0 6 1 8 
Bed plate for two dynamos ............. ............... 211 0 O0 
Spindle(included in armature weight given above) 0 17 0 0 
Total of two machines, complete on bedplate...... 15 17 0 0 


Coming now to the descriptions of the mechanisms used 
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in various parts of the shop for driving tools, it is well 
to mention, in the first place, that in the heavy machine 
shop most of the tools are placed in one bay, while the 
next bay el with it was formerly used as an erecting 
shop. The pitch of this was not sufficient to allow of the 
erection of countershafting under the rails of the travelling 


is used to give the required tension in the belt. This is 
adjusted by means of a counter-welght, also connected 
with hinged framework, the result being that a very steady 
drive is obtained which is quite independent of the stretch- 
ing of the driving band. Fig. 9 is & view of another 
ingenious device which was rigged up temporarily in time 


Fia. 10.—View in Messrs. J. H. Holmes’s New Brecting Shop, showing Portable Blectric Drill. | 


crane. It meant, therefore, that the erecting shop could 
not well be used for machine tools until some method of 
motor driving had been devised. This can boe seen well 
from Fig. Б, which is of a radial drill The rail seen just 
over the top of the drilling machine carries the travelling 
crane, and shows what little headroom is left. In 
the case of this radial drill, the motor, which is of the 
Lundell type, is carried on a small bracket from the wall, 
and drives the tool by means of a belt. Somewhat the 
same method of driving is used for the vertical lathe 
(seen in Fig. 6), except that the motor is carried from a 
small bracket on the machine itself in order that the 
machines may be set back close to the wall. Each of these 
tools is placed near the wall of the erecting shop, leaving 
ample space in front of them for the normal work of the 
department. 

Another and, perhaps, more compact way of connecting 
the motor on to a radial drill is shown in Fig. 7, in which 
the use of Lelts is dispensed with. In this case the motor 
drives by means of a Hans Renold chain the main shaft 
of the radial drill. This use of a bicycle chain has 
also been employed in the overhead crane in this erect- 
ing shop, which is shown in Fig. 8. This has proved 
to be of very great service. The motor is carried on the 
under side of the crane girders, and is switched on and off 
by cords from the fioor level. Where considerable lifts 
have to be made, as is the case in these works, in getting 
material raised and lowered from one floor to another, the 
quick speed which is obtained by the motor drive resulta 
in a very great saving of time. In the pattern-making 
and carpentering department of the works—of which we 
regret we have not more photographs—almost all the motors 
are carried on the underside of the floor. The space so 
occupied near the ceiling in a store is of exceedingly little 
value, whereas the space that the motor otherwise would 
require on the floor of the pattern-making department is 
exceedingly valuable. These motors are, in moet cases, 
hung on а hinged frame, во that the weight of the motor 


- 


of emergency, but which, in consequence of the good work 
it has done, has remained а permanent tool in this wood- 
working department. It consists of an electric motor with 
especially heavy and coned bearings, to which an iron 
face plate is attached. The motor drive on this face plate 
is, of course, quite positive, and it has been found to be of 
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Fie. 11. - Typlcal Geared Motor. 


very great service when turning woodwork of large 
diameter. The power for driving these motors and for the 
supply of the energy required in the testroom is obtained 
from a central station in tbe works themselves. 
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THE COMING VISIT OF THE INSTITUTION OF 
ELECTRICAL ENGINEERS TO BERLIN. 


The Cable Works of the Allgemeine 
Elektricitats-Gesellschaft 
( Concluded from page 750.) 
Cables for submarine telegraph purposes are not lead- 


119 


down special machinery to meet with this demand, and 
manufacture telephone cables containing ав many as 250 
pairs. Each pair consists of one tinned and one untinned 
wire. The separate wires are loosely insulated with paper, 
20 as to allow a free passage of air from end to end. This 
air insulation is of great importance, as experience has 
shown that the better the ventilation the lower the capacity 
of the cables, and the better their speaking properties. 
Telephone cables which are laid directly in the ground are 


covered, as the weight has to be kept as small as possible | generally farther protected by the addition of an armouring 
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FIG. 5-—Insulation Kneading Mills, Oberachonewelde.: 


in consideration of the great lengths used. They can be 
made by the Allgemeine Elektricitäts-Gesellschaft up to 
lengths of 6,000 km. without jointing. Guttapercha is 
used as the insulating material, being pressed round the 
core in several jointless covers. This material 


possesses | Elektricitits-Gesellschaft have s 
high insulating properties, and is not affected by salt water. | ments for the manufacture of 


of wire, trapezoidal in section. Cables which are to be 
laid in conduits are not armoured, but the lead covering 
contains an admixture of tin. 


Besides the manufacture of cables, the Allgemeine 


lally-equipped depart- 
] kinds of wires, cotton 


Fie. 6 —'' Vulcaabeston" Insulation Department, Oberschoneweide.; 


Over the guttapercha several layers of impregnated jute 
string are wound, and over this again an armouring of 
steel wire—light for deep-sea cables, and heavy for shore 
cables to protect it against sb ips, anchors, etc. 

The displacement of bare overhead telephone cables by 
underground cables with insulated lead and return, which 
is rapidly taking place in towns, bas given rise to a large 
demand for lead. eathed cables made up of many paira of 
wires. The Allgemeine Elektricitats-Gesellschaft have laid 


and silk covered. The insulation of these is either a 
{simple lapping of cotton or silk or jute, or a braiding, 


or a combination of lapping and braiding. "There is a 
large demand for wires for damp or wet situations. The 
first class, those for damp places, are covered with cotton, 
then pure Para rubber, then another covering of cotton, 
and then braided over all. This class of wire is extensivel 

used for the exposed system of wiring rooms, ete., wi 

insulators, so much in vogue on the Continent. For wet 
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positions the wires are given first a seamless covering of 


strong vuleanised rubber 


ernal damage, they are braided with fine steel wire. 
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addition to the cable and wire departmente, the 


od 
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then а layer of rubber tape, 
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manufacture of all descri 


protect wires against | conducted ау these 


To 
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covering of cotton, and finally impregnated so that they 


are 
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Elektricitáts Geselbrhaftis special products, “ stabilit " and 
"vuleasbeston." The processes of working up the raw 
rubber into its finished condition are very interesting, 
The raw material is shredded, purified, and dried in the 
vacunm ovens. It is then kneaded in the rolling mills 
(Fig, 5) and drawn through calenders into sheets 20m. to 
50m. long and 800mm. wide. Stabilit is a special prepara- 
tion, consisting principally of Para rubber; it possesses 
excelfent insulating properties, is non-hydroscopic, and is 
very readily moulded. “Vuloasbeston ” (Fig. i a com- 
position of stabilit and asbestos, and is capable of with- 
standing very high temperatures without injury. It is 
used very largely for transformer and field winding spools, 
In another department (Fig. 7) micanite paper and cloth 
is built up from flaked mica. An extensive use of this 
excellent insulating material is made in armature winding 
and commutator building, 

In conclusion, we should like to mention the elaborate 
arrangements which exist for the comfort and welfare of 
the employés. In addition to the ambulance wagon and 
first-aid accessories, there is a very completely equipped 
hospital room, with a skilled man always in attendance. 
When the works were first started accidents were frequent, 
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sockets, ceiling roses, lampholdera, etc. We particularly notice 
in this catalogue a description of a new patent Urgular 10 84 
cut-out. These out- outs are seid to suco stand any 
number of dead short-cirouits at 250 volts. The aro blows 
itself out through a tunnel furnished at its end with the firm's 
wire-gauze vent. Without this vent, the flame which issues 
d the ipsis rigo when the fuse blows is stated to be 
capable of setting to flimsy articles. We gather thai the 
use of this wire-gauze vent is fully protected. 


DB ee | 
APPOINTMENTS VACANT. 


Resident Electrical Engineer, Epsom Urban District Council, 
= per week, Jane 8. Full particulars in our advertisement 
columns. 

Shift Engineer, clectrician-in-charge for Canterbury electrici 
works, £78 per annum. Apply o Mr, N. Staniland, obist 
engineer. 

Assistants (Two), Birkenhead 5 electric tramways, 
30a. per week, June 11. Apply to Mr. W. Bates, borough elec- 


trical engineer. 

Chief Clerk, Wimbledon Urban District Countil 8 
deparbment, £100 per annum, June 8. Apply to Mr, F. Barnes 
Spencer, electrical engineer to Council. 


Fia. 7. —'^! Micanite Insulation Department, Oberechonewelde. 


but as the workpeople became famillarised with the 
machinery the number of cases considerably diminished, 
and the attendant has been heard to complain of a slack 
time of late. Shower and other baths are provided free 
for those engaged in the more uncleanly operations ; others 
can have the use of the baths by the payment of one half- 
penny. Separate dining-rooms are provided for the manage- 
ment, the foremen, and for the male and female employés. 
Instruction is also given to the girls after working hours in 
needlework, ete, and periodical entertainments are also 
given. We feel sure that those who will have the pleasure 
of visiting these works will agree with the statement we 
made at the beginning of this article, that they are quite 
model in every respest. 


CATALOGUES RECEIVED. 


The General Electric Company have brought to our notioe 
riwire" insulation, which the firm intend to 
of thelr ‘‘ Excelsior” insulation. It is 
new insulation that it is in every way equal 
to rubber insulation for bell wires in ordinary housework. 
These bell wires as supplied by the General Electric 8 
consist of high-oonductivity copper wire, tinned, lapped wi 
depu paper, and then d 


We have received from Messrs. Dorman and Smith their 


catal of electzigal apparatus and accessories. These include 
different. types of ir i nn circuit breakers, porcelain wall 


ed with cotton and highly 


FORTHCOMING EVENTS. 


Fripay, May 31. 

Physical flociety.—At 5 p.m., ordinary meeting. 

MONDAY, JUNE 3. 

Royal Institution,—Ab 5 p.m., general monthly meeting, Liver- 
pool Self-Propelled Traffic Association. rials of heavy 
motor vehicles commence. These will take place in the 
Liverpool and Manchester disbricb on every day of the week up 
to and including Friday, the 7th. Monday : Hill-climbing tests 
аб Everton and mancuvring tests at the Liverpool Docks. 
Tuesday: Liverpool to ber, via Warrington. Wed- 
nesday : Manchester to Liverpool, via Bolton. "Thursday: 
Liverpool to Blackburn, via Chorley. Friday : Blackburn to 
Liverpool via Preston. 

of Engineers. —Ab 7.30 p.m., ordinary meeting. Paper 
on Concrete Subways for Underground Pipes,” by Mr. 
A. Taylor Allen. 


THURSDAY, JUNE 6, 


Royal Institution. —At 3 p.m., Prof. Dewar on ‘* The Chemistry 
of Carbon ” (Lecture III.). 

Rontgen Society.—Abt 8.30 p.m., general meeting. Papers 
KX. Ray Diagnosis of Aneurism,” with lantern demonstration, 
by Dr. Hugh Walsham. 


FRIDAY, JUNE 7. 


Institution.—At 9 p.m., Prof. Raphael Meldola on 
'! Mimetic Insects.” 


— 


Aocident.—Mr. and Mrs. W. B. Esson were thrown out of a 
trap ab Maidenhead on Saturday afternoon last. Mre, Esson was 
badly bruised and shaken. Mr. Esson escaped with little more 
than a sprain. We wish them both a speedy recovery, 
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: THE VISIT TO GERMANY. 


By the time these words are read most members 
of the Institution will have received the provisional 
programme of this visit. The work as arranged 
will test the physical condition of the members, 
even if the mental pabulum be taken as a pleasing 
change to the labours of each day. The savants 
of Germany have ever been in the forefront of 
scientific advancement, and its business men 
have never failed to stand similarly in applied 
science. We heartily welcome these international 
meetings. They introduce a better means of 
rubbing shoulders and exchanging opinions 
with men whose names are familiar as household 
words, broadening the minds and increasing the 
knowledge of all who take part in them. A healthy 
mind loves competition, and loves its competitors, 
luxuriating in friendly social intercourse. Neither 
the scientific man nor the business man cries out 
for official help, but prefers to work out his own 
aims in his own way to his own advantage. The 
man who is too old or too conceited to learn is too 
good to live. His position is with the angelic host, 
being of no further use in mundane spheres of life. 
On the other hand, the man whose brain is ready to 
receive new impressions, to discuss their value, to 
decide as to their use, is the man who is still wanted. 
Visits among other workers both in pure and applied 
science are object lessons, the value of each lesson 
being determined by the mental characteristic of the 
individual. There is much to see in Germany, and 
many details of practice to be studied by the visiting 
engineers. The provisional programme gives the 
arrangements made for three groups—one group 
ending the visit at Berlin, another at Dresden, and 
the third at Frankfurt-a-Main. Each day's work is 
Sketched out, but as all members of the Institution 
wil in the ordinary course receive а copy of the 
programme, it i8 unnecessary to give it at length. 
It will be enough to say that the party leaves 
England on June 22, wid the Harwich and 
Hook of Holland route of the Great Eastern 


Railway, whose service, both as regards trains 


and boats, is probably the best that caters for 
Continental traffic. The detail arrangements have 
been placed in the hands of Messrs. T. Cook and 
Sons, whose great experience ought to ensure com- 
fortable travelling. The estimated expense, so far 
as it can be estimated, is moderate in amount, and 
should ensure & full meeting. There are one or two 
points too often forgotten by those who take part in 
meetings of this kind, the principal, perhaps, being 
the enormous strain thrown upon the organisers, 
and this is made greater by the selfishness and 
carelessness of individual travellers who ought to 
know better. It seems ridiculous to accuse men 
of business, even when accompanied by ladies, of 
imposing upon the time and patience of the leaders 
of the expedition, and of neglecting the most simple 
precautions taken by individual travellers; but, 
unfortunately, this happeng to far too great an 
extent. It should be held to be a privilege for 
every member to lighten the burden upon the officials 
as much as possible, and, so to speak, when in 
doubt, to forage for themselves. During the past 
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few weeks we have given some notes upon the visit 
and the places to be visited. These will be continued, 
and in this issue we give а sketch map which may 
assist members in obtaining an indication of the 
works to be visited in Berlin, and the principal 
points of guidance in that city. 


CORRESPONDENCE. 


"Опе man's word is no man's Word, 
Justice needs that both be heard." 


BRIGHTON CABLES. 


SrR,—Some weeks ago you published a series of letters 
which had between the Brighton Corporation and 
the Cable Makers’ Association re the contract for the supply 
of cables to the former, which my company was fortunate 
enough to secure. I have waited to see whether any further 
letters would be published, but the correspondence appears 
to have stopped very abruptly. 

The Cable Makers’ Association stated and seemed to 

rove to thelr own satisfaction that the prices of the Union 
ble Company, Limited, were higher in tho sggregate 
than those quoted by some members of the association. It 
is impossible for anyone to say whether this is so or not 
without having the actual tenders for reference. I have а 
copy of the Union Cable Company's tender—which was in 
strict accordance with the Brighton specification—and, 
assuming that the members of the Cable Makers’ Associa- 
tion based their tenders on the “standard " tables set out 
in the printed circular issued by the association in October 
last, their statement with regard to price would appear to 
require some further proof. 

In making their comparison of prices, the Cable Makers’ 
Association altogether ignore the question of conductor 
resistance, but, :f they quoted in accordance with these 
“ standard " tables, the resistance is a considerable factor 
in the calculation. The greater portion of the contract 
price is for one square inch conductor cable, of which seven 
miles are required. For this conductor (and for all others 
in proportion) the Union Cable Company, Limited, 
guaranteed a resistance of ‘0422 ohm per mile at a tem- 
perature of 60deg. F., whilst the Cable Makers’ Association 

tee only 044176 ohm at temperature. 
The “standard” tables omit all mention of the temperature 
at which resistance is to be measured, but if we assume 
that it is to be at the usual 60deg. F., then it seems to me 
that, all other conditions being equal, the value of the 
cables to the engineer is in inverse proportion to these 


ce figures. 
The Union Cable Company's resistance is 4:68 per cent. 
better than the Cable Makers Association’s, and as the 
Cable Makers’ Association's lowest tender (£13,365) is only 
4'2 per cent. lower than the Union Cable Company's 
(£13,952), it would appear, taking the one square inch 
conductor cable as a standard, that the Union Cable 
Company’s tender really was lower than the lowest associa- 
tion tender by ‘48 per cent. on the value of the cables 
alone. If weadd to the association tender (a) coat of return 
of empty drums, and (b) the one-third cost of drums which 
the Cable Makers' Association insist on being paid in the 
event of drums being retained for a longer period than 
three months, even leaving out of consideration the fact 
that the buyers’ engineer is buying exactly what he wants 
to buy, and not just what the seller wants to sell to him, 
I do not think there can be much doubt as to which is the 
more favourable tender for the buyer. 

I trust that in fairness to my company you will be 
good enough to find space in your next issue for the 
above. — Yours, eto., J. А. BLACKWOOD, 

Secretary to the Union Cable Company, Limited. 


INSTITUTION OF ELECTRICAL ENGINEERS. 


The report for 


the year of the Council of the 
institution of Electrical E 


i Engineers has now reached us, 


and it shows that many new departures have been made 
by the Council during the year. The report commences 
with & reference to the death of her Majesty Queen 
Victoris, and to the votes of condolence and loyalty which 
were passed by the parent Institution and its various local 
sections. After some notes as to the success of these local 
sections, including the new ones at Calcutta and Birmingham, 
reference is made to the lamented death of Prof. G. F. 
Fitzgerald. The increase in the membership of the society 
continues satisfactory. During the past 12 months there 
have been elected 21 members, 89 associate membors, five 
foreign members, 140 associates, and 173 students, making 
a total of 428. 

A long list of papera read is then given, and we are 
pleased to congratulate the following gentlemen on the 
premiums awarded them. These awards are : The Institution 
premium, value £25, to Mr. M. O’Gorman, member, for 
his paper entitled “ Insulation on Cables." The Paris Elec- 
trical Exbibition premium, value £10, to Mr. W. Daddell, 
associate member, for bis paper entitled, “Оп Rapid Varia- 
tions of the Current through the Direct.Current Arc.“ 
The Fabie premium, value £10, to Mr. A. C. Eborall, 
member, for his paper entitled “ Some Notes on Polyphase 
Sub-Statlon Machinery." An extra premium, value £10, 
to Mr. J. S. Highfield, member, for his paper entitled 
"Storage Batteries in Electric Power Stations controlled 
by Reversible Boosters.” Four extra premiums, value 
£5 each, respectively to Mr. M. B. Field, member, for his 
(Glasgow Local Section) paper entitled A Method of 
Compensating Voltmeters for Voltsge Drop in Large 
Feeders" ; to Mr. W. Wyld, associate member, for his (Birm- 
ingham Local Section) paper entitled Polyphase Equip- 
ment of Factories”; to Mr. G. Ralph, associate member, 
for his (Newcastle Local Section) paper entitled Electri- 
cally-Driven Machine Tools and their Advantages for Use 
in Engineering Workshops”; and to Mr. F. Holden, 
member, for his paper entitled “A Watt-Hour Meter.” 
The first students’ premium, value £10, to Mr. C. B. Nixon, 
student, for his paper on Application of Electrical Power 
to Machine Tools.” The second students’ premium, value 
£5, to Mr. F. J. Hiss, jun, student, for his paper on 
" Recent Work on Hertz Wave Phenomena and its 
Application to Wireless  Telegraphy." The third 
students’ premium, value £5, to Mr. J. H. Vigor, 
student, for his paper on “ Rotatory Converter Problems.” 
An extra studente’ premium, value £3, to Mr. J. Н. 
West, student, for his paper on “ Accumulators.” 
The Council has awarded two Salomons scholarships, value 
£50 each—one to Mr. J. D. Griffin, of the Central Technical 
College, and one to Mr. Herbert Ashlin Skelton, of King’s 
College. The sum of £2,000, referred to in the last annual 
report as having been bequeathed by the late Prof. Hughes. 
to found the David Hughes scholarship In the Institution, 
has now been received from the executors, and the Council 
has determined that for the present the manner of award 
shall be the same as that of the Salomons scholarship. 
They have selected Mr. C. J. Hopkins, of the Central 
Technical College, as the David Hughes scholar for 
the present year, the amount of the scholarship being £50, 
Mention is then made of the 20 students who were given 
£5 towards their expenses in visiting the Paris Exhibition. 
A list of these students is given, and also of the special 
class of exhibits about which each student had to write 
а report. 

e learn that four sub-committees of the Council have 
been appointed, each consisting of one or two members, 
with power to add to their number. These committees 
are supposed to represent the following interests, and to 
see that papers on the same are obtained: (1) traction, 
light, and power distribution; (2) telegraphs and tele- 
phones; (3) manufacturing; (4) electro-chemistry and 
electro-metallurgy. The Council also hopes that these 
committees will report on the relations between the Institu- 
tion and their respective branches of electrical engineering, 
and on the special conditions or requirements for the time 
being of those branches. Reference is also made to the 
Paris visit, and to the welcome to the American Institute 
of Electrical Engineers. This institute has forwarded an 
illuminated address, which was presented at the meeting 
last night, and reads as follows. 
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The American Institute of Electrical Engineers has the 
һопсиг to transmit with fraternal greetings to the Institu- 
tion of Electrical Engineers of Great Britain the following 
resolutions : 

Whereas, the American Institute of Electrical Engineers 
during the visit of its members to London and Paris in con- 
nection with the International Electrical Congress of 1900, and 
also in connection with the joint meeting immediately preceding 
the same of the British Institution and American Institute of 
Electrical Engineers held in Paris on Aug. 16, 1900, was the 
recipient of many courtesies and much hospitality from the 
British Institution of Electrical Engineers, 

Resolved, ** That the American Institute of Electrical Engi- 
neers herewith respectfully tenders to the Institution of Elec- 
trical Engineers of Great Britain its sincere thanks for the 
many courtesies extended to its members in conneotion with 
the above-mentioned visit to London, and with the joint meet- 
ing of the two institutions in Paris, both of which have left 
many pleasurable recollections.” 

Resolved, **That a оору of these resolutions be forwarded 
to the Institution of Electrical Engineers in London, and that 
а copy of the same be published in the Transactions of the 
American Institute of Electrical Engineers." 

The above resolutions were unanimously adopted at a meeting 
of the Council of the American Institute of Electrical Engineers 
held in New York City, U.S.A., March 22, 1901. 

(Signed) CARL HERINd, President. 
Raren W. Porz, secretary. 

Three special committees of the Council have been 
elected, dealing with the following three subjects: (a) the 
revision of the wiring rules; (5) the drawing of model 
general conditions for electrical contracts; (c) the general 
matters arising out of Mr. W. L. Madgen’s paper on the 
Electrica] Power Bills. There are many other items of 
interest in the report, but the last to which we can refer 
is the formation by the Council of an employment register. 
This latest move is open to some objection, as will, we 
believe, be found after a year or two of experience. 

The following is an abstract of the receipts and expendi- 


ture account and of the balance-sheet for the past year: 
STATEMENT OF RECEIPTS AND EXPENDITURE. 

г. Receipte. £ s.d. 
Annual subsoripbions ............ 3 22. 5,128 8 0 
Entrance fees 55 e —.— 596 17 0 
Cash balance paid by Northern Society of Electrical 

En cR — кеда —.— 184 12 7 
Advertisements in the Journal . . —— € 72 0 0 
Publishing fund... sore — ——— ee 11 0 
Dividends on investments— viz. : life compositions, 

£153. 15s. 10d.; general fund, £113. 11s. 8d........ . 27 7 6 
Interest on cash on deposit.......... Si ess oak V bUE E кайы 17 2 1 

£6,265 8 2 

Cr. Expenditure. £ в. а. 
Salaries OED oe © Gs 6410 0 0* 0 € 0-08 0419 0 OF 09 09 оос 6.009 оов ооо оос 0-00 0909 5 590 60 о [d 891 13 6 
Retiring allowanco ente e Un SIS UE CUOI 800 0 9 
Aocountanbe' fees, 1899... . £1010 0 
Accountanta’ fees, 1900 - 15 15 0 

—d 26 5 0 
Shorthand reporter . . eere = 6119 0 


Attendance, refreshments, varanas aar of papers, 
and petty expenses connec with evening 


Deine оаа вазна една одра ваа — 149 16 1 
Printing, illustrating, and advertising 
Jona „ 1 9 
Lees copies taken into stock. 62 10 0 
. | 57311 9 
General printing and stationery .......... —.—— 240 4 10 
Insurance „ эзан караш йа» = 915 0 
Office rent. electric light, and flring — 330 14 2 
General office expenses—viz : sundries 8517 3 
Diploma cases. 5 1 0 
Hon. solicitor's out · of- pocket expenses 5 5 0 
Repairs to typewriter .. а 1 5 8 
Memorial wreath for the late Lord 
Armstrong. . 111 0 
Postage of Journals, eto... — — 447 0 2 
546 0 1 
Гену expenses of local hon. secretaries ........... .... RE 814 5 
Ban €——————ÁÁ ——— 218 3 
Conversazioué expenses (irrespective of printing and 
postage о э Oe Oo о 006 0 осоо 8 Of 6 as осо р c осн O&O eeo ава OG 000 000 + mE 0 6€ 230 15 3 
Premiums (1899. 1900)... — 85 15 11 
Grante to student reporters for Paris 
Exhibition ........ [RASA ө 060000000009 * oan 100 0 0 
c — a АЫ ОИ 
g to the meeting. Б 1 
Ditto reception of the active-service contingent of 
the E.E. Volunteers .... eA awe 203 5 10 
Contribution to Science A baractes . 780 0 0 
Expenses connected with local sections ................ . 101 210 
4,716 1 10 
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Balance carried to general fund, being exeeas of 
receipts over expenditure .. . . 1,549 6 4 


£6,265 8 2 
BALANOE-SHENT. 

Dr. Liabilities. £ . d. 
Subscriptions received in advance. —— E Е 85 7 8 
Salomons scholarship fund—balance of income 

accounb.—- ... . career ec — РА 53 10 5 
Wilde benevolent fund — balance of capital unin- 

vested, £6. 38. 9d. ; and balance of income account, 

£21. 28. па, оросоос о ве . EL 27 6 8 
David Hughes scholarship fund —balance of capital 

inne e 1 5 0 
Building fund — balance uninvested........................ 208 18 11 
Suspense account — mount of subscriptions paid in 

advance of election.... eem o 3 4 8 0 
General fund — balance as per last ' 

aocounn bd. SVE БЕТ ~ £4,714 4 9 
Add further amount received for photo- 

graphs connecbed with the Swiss visit 119 1 
Estimated value of books presented ... 38 15 0 
Excess of receipts over expenditure ... 1,549 6 4 

6,304 5 2 
Less amount transferred to building 
an 000 0am 6&0 0 оа OG р оо DEM DOM оси ьа 0 99 он ооо € 09 729 11 10 
— — 5.574 13 4 
Sundry creditors . reet menses 125 15 10 
26.118 510 

Cr. | Assets. £ s.d. 
Investments, general fund. EN = 3,563 0 7 
Furniture account (as per last balance- 

Asset coivesvens —— . £239 3 6 
Add card catalogue cabinet ...... —... e 217 0 

242 0 6 
Stock in hand of Journals, eto. (ав per 
last balance. sheet) 3 309 13 3 
Add cost of additions in 1900 .......... 5 62 10 0 
372 3 3 
Less amount realised during the year 129 5 6 
— — 242 17 9 
Stock in hand of '' Cooke's Manuscripts” ............ co 18 5 2 
Books, pictures, etc., other than the 

Ronald’s library (as per last balance- 

r cech mre ras eim — 1,836 19 7 
Add value of books and periodicals 

since purchased and совб оѓ binding.. 21 18 10 
Value ofi books and periodicals presented 88 15 0 T 
Stock of vellum diploma forms... - 3 19 10 
National Telephone Company deposit...... ..........- Е 010 0 
Sundry debtors for advertisements, eto... o s 97 19 3 
Balance in hands of local sections. . 980 
Cash balances at bankers—General 

account ............ ———— 406 211 
Swiss visit account „e.s sas eas sær s os . omo e 19 4 8 
Petty cash account.. 62 3 9 

597 11 4 
£6,113 5 10 


THE PROTECTION OF OVERHEAD TRAMWAY 
CONDUCTORS. 


The recent accident at Liverpool has brought to the 
front a number of inventors who have worked on the 
great question of the protection of the public from all 
such dangers as resulted from the fatal accident in that 
city. e have already described some four or five 
devices having for their object either the disconnection 
of a trolley wire from the main supply in the event 
of a telegraph or telephone conductor falling across 
them, or the insulating of the broken ends of the 
trolley wire in case a fracture should occur. This week 
we have had information forwarded to us from two other 
inventors. The first apparatus now under consideration 
is that manufactured by Messrs. Bostock and Cheetham, 
of Brighouse, Yorks. The manufacturers of this safet 
device have recently experimented with it at Н 
where successful trials were made to prove that 
the ends of a broken trolley wire were quite dead 
before they reached the ground. The arrangement 
requires, however, that each span shall be independent of 
its neighbours. It is decribed by its inventors as follows: 
Attached to the arm of the overhead wire by means of 
an insulated clip is a frame, in the centre of which is 
an upright piece to which a pair of weighted L lever 
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are hinged and insulated. Tach inner arm of 
lever is connected by a hinged Нак with a block 
to slide within the frame, the inner face of 
block being insulated, and the outer face of each 
block carries a hook to which the overhead wire is 
attached. The communication way for the wheel or 
pulley for taking the electricity from the wire is made by 
means of a pair of hinged concave arms, which are held in 
position by means of two loops and two hooked pins which 
engagein the said loops, holding them in a horizontal position, 
so that a continuous wheel race is provided from one length 
of wire to the next length of wire. The action is as follows: 
In the event of a wire breaking, there being no longer 
tension on the wire and hook, the lever arm of the broken 
wire falls, and гоз fall gives motion to the connect- 
ing link, and draws back the block in its side until the 
inner end of the block is brought into contact with an 
insulated case of the upright, and the current is shut off 
instantly and automatically. The same current of the slide 
piece withdraws the hooked pin from the loop of the 
concave arm, which at once falls into a vertical position 
and so moves clear of the broken wire. 

From the illustration which is given by Messrs. Bostock 
and Cheetham, it would seem that the device is chiefiy 
adaptable for side-pole suspension, as the weight of the 


A ———Є——Є—Є—ЄЄ—+————— = 


span wire. The apparatus is, of course, only intended as 
a protection against a broken wire, and does not at all cffect 
the protection of the public if a telegraph or telephono wire 
falls down on the trolley wire without breaking it. The 
chief disadvantage, in our opinion, in the device is that 
a continuous trolley wire is not employed. It also adds 
somewhat to the unsightliness of tramwezy construction, 
which is a matter for consideration in most towns. 

The other device brought to our notice is that of Mr. 
C. J. R. Mesurier, of 19, Perrymead-street, Falbam Of 
this device we have received a diagrammatic sketch, as shown 
in Fig. 1. 16 is particularly impressed upon us that this 
sketch is merely to show the arrangements, and not the 
actual details of the design of the electrically controlled 
switch release and electromagnets. The inventor’s descrip- 
tion of the apparatus sent us with the drawing is as 
follows: ‘A is the main overhead wire, B B guard wires, 
which are not merely a mecbanical protection, but are 
insulated, and form a complete loop circuit, through which 
the battery, C, maintains a small but uninterrupted 
current; 5 b are non-conducting attachments, linking 
the main overhead wire, A, to the guard wire, B, 
зо that in the event of the main, A, falling it would 
sever and carry with it the guard wire, B. D is 
a main switch between the generators and the main 
A; Fis an electromagnet in circuit with the battery, C, 


Ею, 
levers and switch gear would be very heavy to carry оп а 
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dnd loop guard wire, B В; Gis a larger electromagnet, 
which comes into action only under certain conditions. 
The working of this safety system is ss follows: the 
battery, C, constantly maiutains a small current through 
the loop guard wire, B B, the connection between the 
. ааг and tbe main overhead wire, А, being made 
ependent on the continuity of this loop circuit. is is 
effected by arranging that the powerful spring, Н, will 
instantly actuate the main switeh whenever the latter is 
freed by tbe releaso of the detent, K, which is held 
permanently latched by the eleetromagnet, F, dd whicb 
the small current of the battery, C, is uninterruptedly main- .. 
tained. The larger electromagnet, G, with an earth connec- 
tion, E, is merely to provide for the case of a telegraph 
or telephone wire falling across (without severing) the 
guard wire, B B, and connecting it with the main overhead 
wire, А. A large current would then instantly pass 
through the electromagnet, G, which would overpower the 
small electromagnet, F, drawing the armature away from 
it, thus actuating the pivoted lever, M, and releasing the 
detent of the main switch. Apart from the falling across 
the system of telegraph or telephone wires, there is the 
possibility of a section of the main overhead wire becom- 
ing detached from the supports and trailing in the road- 
way. In this case also the main circult would be broken. 


as the falling wire must necessarily carry with it and thus 
sever the guard wire, B, by virtue of the non-conducting 
connecting links, b b.” ö 
We have had an engineer representing the inventor to 
see ur, and have discussed the details of the device with 
him. We gather that the guard wires over each section of 
the line controlled from a switch pillar would be connected 
up іп a ring, and that the inventor claims a great advan- 
tage from having a current circulating in - this ring, 
because in the event of the wire becoming broken 
the high-voltage current would immediately be cut off 
the trolley wire underneath it. Our objection to the 
device ів the suggested weakness of the guard wires, which 
are supposed to break in the event of tbe trolley wire 
becoming fractured. It is conceivable in our opinion that 
it would require exceedingly delicate handling when erecting 
these guard wires in order to so adjust the tension that the 
weight of the length of trolley wire, which would be . 
supported by the insulators from the guard wire, would 
be sufficient to cause a fracture. Assuming that it 
could be done, there would then be the question as to 
whether wind and snow would not cause endless trouble. 
by interrupting the guard wires and throwing of the 
switches. It was su to us that the difficult 
referred to could be overcome by having the ends 
of the wires secured to a plug held in a. 
sleeve with a spring grip, which could be adjusted 
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to release when a slight addition to weight was 
put on. On the whole, it seems to us that the 
electromagnet through which the current would pass 
to earth would y give the most protection, and 
that the current circulating in the loop has not really the 
advantages which ai first sight would appear. Of course, 
unless the mechanical conditions of making the guard 
wires give way when a trolley wire breaks can de overcome, 
the device does not give the protection which is desired in 
such cases, but it would still protect against telephone 
z which make contact with both the trolley and guard 
e. 


ELECTRIC TRAMWAYS FOR LEICESTER. 


Report of Mr. E. Manville, M.I.C.E. 
(Concluded from page 752.) 
Situation of a Generating Station. 

I have gone very carefully into the relative advantages of an 
independent central power station, a power station in connection 
with the existing Corporation gas and electric light works at 
Aylestone, and a combination of the various dust destructor 
installations existing in the borough with electric generating 
stations, supplemented by coal-fired boilers. Dealing in the 
first place with the last proposal—4.e., the production of as much 
as possible of the electrical energy required for the tramway 
from steam raised by the various dust destructors, and supple- 
menting these with coal-fired boilers installed at the dust 
destructor stations—I have considered this very carefully, and 
am absolutely satisfied that any advantages that might accrue 
‚ to this system through the saving in the consumption of coal 
would be so much more than counterbalanced by extra capital 
expenditure, maintenance, and inoreased charges of labour and 
supervision, that I could, under no circumstances, recommend 
it to your serious consideration, and I am of opinion that this 
alternative may be entirely set aside. "The question, therefore, 
resolves itself into the consideration of the two other alterna- 
tives of an independent station situated at a site favourable 
for distribution to the tramway system and of the installa- 
tlon of the requisite machinery, as an addition to, and in con- 
junction with, that required for the generation and distribution 
of electricity for lighting and other purposes at the present 
existing gas and electric light works at Aylestone. In order to 
arrive at a conclusion on this important subject, I have inspected 
the gasworks site and existing power station, and also the site 
adjoining the Lero dust destructor, and I have since worked 
out in complete detail the costs of generation and distribution 
for both sites. I have also prepared detailed schemes and esti- 
mates of the sizes, arrangements, and coats of an efficient system 
of feeders and distributors for the tramway system. Appended 
to this report are plans of the mains and distributors that would 
be required in both cases, and charts showing the loss in E. M.F. 
that would be oocasiened by the use of either system, from 
which will be gathered the efficiencies I am proposing in both 
Cases. nising as I do the importance of this question, I 
have thought it better to go into complete detail rather than to 
make approximate estimates. 

The following, then, are my two estimates of the capital 
expenditure and costs of production in the cases of the respective 
sites : 


/ Ahh é -— 
Average amount of electrical energy per car mile, 
including power required for battery charging, 
sundry motors, lighting in power stations, car- 
sheds, obc., and including loeses in low-tension 
ele é -— E OA NOS 
Therefore kilowatt-hours to be generated рег 
annum: (a) continuous current power station 
aituabed on Lero ibo = 2,922,920 


(b) High-tension power station on gasworks site to be supplied 
to low-tension tramway feeders after transmission and trans- 


2,922,920 


1 B.O.T. unit 


formation. 
гй В.О.Т. unite supplied В.О.Т. units 
to low-tension feeders. generated. 
Gasworks site ............ e * 674 500 758, 000 
Lero sub · sbabion 3 1,318,300 pos ‚550,000 
Highfields sub-station .......... E 930,140. 1,100,000 
2, 922, 900 3,408,000 


or, say, 5,410,000 Board of Trade units generated per annum. 

It will be observed that the difference between the Board of 
Trade units supplied to the low-tension feeders at the gasworks 
and two sub-stations differs from the h-tension Board of 
Trade units generated at the gasworks, the difference repre- 
senting the losses in transmission and transformation, 


— 


` Lero Site. 
Estimated Capital Expenditure for Low-Tension Power Station 
8 Lero fied and Low-Tension Feeder System in connection 
erewith ; 


Boiler-House Plant. —Five Lancashire builers, complete with £ 
mounti and erected on settings; V pen system of 
steam, feed, drain, and water pipes, with valves, eto.; 
feed pumps, economiser, tank, and sundry ironwork ; coal 
and ash conveyor plant, automatic stoker gear, and 
overhead coal sbore .. EE 10,010 

Engine-House Plant. —Three direct-driven generators, each 
375 kw., ab 500 to 550 volts, coupled to vertical i 
speed engines, complete with separately-driven surface- 
condensing plant; complete system of exhaust, intake, 
and discharge pipes, and sundry ironwork; battery of 
accamulators to a ае 5 in N засаа а 
discharge capacity o amperes for one hour; switch- 
board, consisting of the necessary feeder panels, generator 
Росе. negative booster panels, batbery panel, of 

rade panel, etc., with connections, testing instrumente, 
etc.; booster for charging battery and negative boosters 22,900 
Travelling crane, tools, spares, eto. .. 


Total for planb 2... ccs 2... . .- 42,910 
Feeders. —Poeitive : 9,040 yards 2 square inch, 9,000 yards 
"З square inch, 3,300 yards 15 square inch. 11,830 yards 

'1 equare inch, 6,580 yards 25 square inch, 2,550 yards 
35 square inch, including drawing in and jointing ......... 
Negative: 1,100 yards '5 square inch, 4,930 yards *& square 
inch, including laying on the solid filling-in system 
Telephone and pilot wires—28,000 yards three core, 8,000 
yards four core, including drawing in and jointing ......... 
Excavation and reinstatement of roadways snd pavements, 
29,000 yards ab За. 6d. per yard .......- . . mo oo. 
Stoneware pipes for above system of positive feeders, laid 


and jointed ............... CHORO ON en a ES uerus: 2,040 

Brickwork drawing-in boxes, with frames and covers, feed 
switch pillars, and section bones. . . . . 5 340 
Total for feeders -. m s oo s os 0 „ ИЕНА 26,048 
Total iioii ce e ваг д EUM ———— M— Án 68,958 
Engineering and contingencies, 10 per cent.. .. 6 896 
£75,854 


Estimated Cost of Production of 2.922,920 Board of Trade Units, 
алы ам Interest on Sinking Fund ab 53 рег cenb. on Capital 
employed. 


Pence per 
Coal, water, oil, waste, and sundry stores; unit. £ в. d. 
wages, including supervision, repairs, and 


ntenance .......... JJC 2 8,037 8 0 

Interest and sinking fund, 53 % on &75,854.. 358 4, 361 12 0 

Doble — Á—— —— ~ 1'02 £12,399 0 0 
Gasworks Site. 


Estimated Capital Expenditure for High-Tension Power Station 
on Gasworks Site, High and Low Tension Feeders, and Sub- 
Station Plant in connection therewith. | 

Boiler- House Plant. —Five Lancashire boilers, complete with £ 
mountings, and erected on settings ; complete system of 
steam, feed, drain, and water pipes, with valves. etc.; 
feed pumps, economiser, tank, and sundry ironwork ......10,210 

Engine. Houee Plant. Three direct-driven two-phase alter- 
nators. each 450 kw. at 2 000 to 2.200 volte, coupled to 
verbical medium-speed engines, with exciters; complete 
surface-condensing plant. together with exhaust, intake, 
and discharge pipes, and sundry ironwork ; two 165-kw. 
rotary converters with complement of static transformers; 
battery of accumulators having a capacity of 95 kilowatt- 
hours; battery-charging motor booster; main swibtch- 
board. comprising the necessary high-tension generator, 
and bigh and low tension feeder panels; transformer battery 
and Board of Trade panels, etc., connecting cables and 
testing iasdrumentiiaaxVV . не e 

Tools and врагев...... ........ ............—....—......е еее. 

Lero Sub Station. Three 165-kw. rotary converters with 
complement of static transformers ; one babtery-chacging 
motor booster; one negative feeder booster ; battery of 
accumulators having a capacity of 190 kilowatt-hours; 
main switchboard, comprising high-tension receiving and 
transformer panels, low-tension feeder and generator 
panels, babtery motor booster and Board of Trade panels, 
cable connections, ebo0o0oöoꝛo ....-..-..-..-.....6.6 - 

Highfields Sub-Station.—Three 115.kw. rotary converters 
with complement of static transformers; one babttery- 
charging motor booster ; battery of accumulators having 
a capacity ot 140 kilowatt-hours ; main switchboard, com- 

rising high-tension receiving and transformer panels, 
ow-bension feeder and generator panels, battery motor 
booster and Board of Trade panels, cable connections, eto. 6,325 


Total for plan. 4 oms N 14, 903 
Feeders.— High- tension do- hase, 8 140 yards 10 by 10 by 

141 sq. in., 7.760 yards 066 by 066 by ‘093 eq. іа. ...... 6,8 
Low- tension: 3,097 yards 05 square inch, 16,062 yards 
10 square inch, 8,419 yards 125 square inch, 6,291 yards 
150 square inch. 2,710 yards 175 square inch, including 

drawing in and jointing ................... TEM |. 4,410 


28,175 
750 


0 


aJ 
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Telephone and test cables—16:7 miles three- core, 57 miles 
four-core, including drawing in and jointing ................ aay 
Excavation and reinstatement of roadways and pavements— 
27,000 yards, ab 3s. 6d. per yard 
Btoneware pipes for above system of high and low tension 
feeders, laid and jointed .............................._........... “ 
Brickwork drawing-in boxes, with frames and covers, feeder 
switch pillars and section boxes ~ 4,860 
Total for feeders ..... ..........—.. — — (C—— exe 24 


e — € 3 PEPPE 76,652 
Engineering and contingencies, 10 per cent. .................. 7 665 


£84 317 


Estimated Cost of Production of 3,410,000 Board of Trade Units 
including Interest and Sinking Fund at 53 per cent. on Capital 
Employed. 


Pence aid. 
614 
341 


4,848 0 0 


rere 


will there be generated at a pressure of from 500 to 550 volts, 
and distributed directly to the trolley wire through low-tension 
distributors; whilst if the gasworks proposition is adopted, 
high-tension two-phase plant would be installed ut the gas- 


works, producing electrical energy at a pressure of about 2,000 


volts each phase. Static and rotary transformers would then be 
installed on the gasworks site to feed that part of the tramway 
system nearest the gasworks site with low-tension continuous 
current, as shown on the plan of the mains accompanying this 
report ; and high-tension transmission lines in duplicate would 
be run from the gasworks site to two sub-stations, situated one 


at or near the Lero site and the other in the neighbourhood of 


Highfields, in both of which sub-stations transformer plant 
similar to that installed at the gasworks would be erected, 
and each sub-station would have its own low-tension system of 
distribution to those portions of the system taking energy from 
the respective sub-stations. In the estimate of capital cost I 
have entirely eliminated the cost of buildings. The buildings 


of the gasworks site monopolised by the machinery for supply 


to the tramways would cost less than the buildings on the Lero 
erected expressly for the purpose of the electric generating 
station ; but, on the other hand, if the supply were effected 
from the gasworks site, the two sub-stations near Highfields 
and near the Lero site would have to be erected, which would, 
in my opinion, just about counterbalance the extra cost of the 
buildings of the Lero power station over those at the gasworks. 

From the estimates, your Council will observe that the capital 
that would have to be expended by the Corporation, exclusive 
of buildings—in the case of the power being generated at the 
gasworks— would amount to £84,517, whilst in the case of the 
separate power station on the Lero site, the capital to be 
expended would amount to £75,854. The larger expenditure 
in the case of the gasworks site, of course, tells on the oost 
of the energy generated, when interest and sinking fund 
is added, as compared with the smaller cost of the other 
station. The total costs, including interest and sinking fund, 
amount on the whole to ‘96d. per unit in the case of 
the gasworks site, or a total sum per annum of £13,571 
and 1:02d. per unit for the Lero site, or a total expenditure 
of £12,590 per annum. It will be observed from these figures 
that the cost of the unit generated at the gasworks site—even 
including the extra capital expenditure—is leas than the cost 
per unit if the current were generated at the Lero site, and 
this notwithstanding that in the estimate of maintenance at 
the gasworks site is included the requisite wages for attend- 
ance at the two sub-stations. But this saving in the cost of 
generation at the gasworks site over that at the Lero site is 
more than counterbalanced by the larger number of units 
required to be generated at the gasworks site to allow for the 
losses in the high-tension transmission and the ultimate trans- 
formation to low-tension current, this in the end giving the 
Lero site an annual advantage on the estimated car service of 
£1,172 per annum. In making these estimates of maintenance 
I have taken the cost of coke at the gasworks at the average of 
the prices obtained by the gas department for the surplus coke 
during the last 10 years, and in the case of the Lero site I have 
taken in the same manner the average price paid for engine 
slack at the sewage works for the last seven years, and I have 
further been careful to allow what I estimate to be the full 
difference of calorific value in favour of the coke over the 
engine slack. If, however, it be ultimately decided to erect 
the generating station on the Lero site, and it should be 
found that coke could be more economically used than engine 
slack at the prices charged by the gas department for the surplus 
coke, there would be no reason why coke should not be used 


8,723 0 0 


955 £13,571 0 0 


The foregoing estimates are founded on the basis that if a 
separate generating station at the Lero site is erected, current 


there in place of engine slack. The calculations of the coste of 


439 | the low-tension feeders, with either site, are on the basis that 


the overhead trolley system is used, and not the conduit system, 
as mentioned earlier in this report. If a conduit system be 
used, it becomes necessary to abandon the rails as а return 
system, and to use an insulated return circuit, with a consequent 
considerable increase in the oost of the low-tension feeders ; and 
I find that this increase would be in the case of the Lero site 
£15,568 above the cost with the overhead trolley system, and in 
the case of the gasworks site, with the distribution from sub- 
stations, £11,404, maintaining in both cases the same efficiency 
of distribution as in the case of the overhead trolley system. 
The above figures point distinctly to the better economy that 
would be achieved in both capital and coste of production if the 
Lero site be adopted in place of the gasworks site ; but there 
are other considerations which accentuate this fact, as follows : 
the difference in cost between the current generated on the two 
sites in favour of the Lero site is calculated on the number of 
car miles likely to be run on the tramway system soon after its 
completion, as at present contemplated; but when, as is 
tolerably certain will be the case, both the services and the 
length of lines of the tramways are increased in the future, 
this difference in cost will become proportionately larger. 

The direction in which the extensions at Leicester are pro- 
gressing will tend to make the Lero site more and more a 
centre, so far as the ultimate tramway system is concerned, 
which will reduce the cost of the feeders required from this 
site for further extensions as compared with the gasworks 
site. The system that would be used in conjunction with 
the Lero site is the simplest and most reliable, involving the 
fewest number of moving parts to depend on, and being 
entirely without the extra risk always present when high- 
tension transmissions ef electrical energy have to be employed, 
although, of course, this would not affect the question 
seriously, es y with the provisions I have made in my 
estimates for duplicating high-tension feeders, were there any 
appreciable saving to be made b a supply from the 
gasworks site. Perhaps, however, the most important point 
of all is the fact that in these comparative estimates I 
have given only the estimated costa of production of the 
current, together with interest and maintenance on the 
plant employed, with both of the proposed plants. 
It is, however, hardly to be expected that the gas 
department would be content to supply the tramways with 
current at this estimated cost of production, which at the 
best would only just cover their out-of-pocket expenses. I 
understand from Mr. Colson that he thought his committee 
would be prepared to supply the tramways with current, should 
their site be selected, at a price not exceeding the present 
works cost of the current sold to private consumers from his 
electric supply station, and which amounted in 1900, according 
to the figures he has furnished me with, to 1°75d. per Board of 
Trade unit. Obviously this price, or anything approaching it, 
would mean such a very large increase on the rates at which 
the Tramway Committee could generate current for themselves 
at the Lero site that it would put the taking of a supply from 
the gasworks site out of the question. There is yet another 
point in favour of the Lero site, and that is the fact that the 
heat generated by the cremation of refuse in the destructor 
might be utilised for saving a part of the fuel I have estimated 
as being required on this site. By the additional expenditure 
of £3,600 over and above my capital estimate for the Lero site 
three new tubular boilers might be added, and a further two 
cells and a Babcock and Wilcox boiler, which would enable 
steam to the value of about 200 l. h. p. to be realised, whilst at 
the same time the two extra oells would enable a further 
quantity of the town’s ashbin refuse to be cremated at this 
destructor. The above extra expenditure is arrived at by 
deducting the cost of one of the Lancashire boilers—which 
would not then. be required—from the cost of the additional 
work to the destructor. As regards the relative facilities at the 
gasworks, and on the Pt of ground adjoining the Lero 
destructor for accommodating the generating plant, I have 
inspected both sites, and given consideration to the subject, 
and I attach herewith a sketch plan showing at least one way 
in which the piece of ground adjoining the Lero destructor 
might be utilised for accommodating the plant that would be 
required for the tramway system, as at present contemplated, 
with room for further considerable extensions, without acquiri 
the strip of land at present occupied by the limekilns, which 
would, should it ever be desirable in the future, allow of still 
greater extensions being made there. 

At the gasworks there is also ample room for the accommoda- 


tion of the tramway plant, though if the demand for electrical 


energy for private p inoreases constantly in Leicester, as 
it is likely to do, the time may rapidly approach when either 
the tramway plant should be accommodated in a separate 
building from the electric lighting plant, or the extensions of 
the electric lighting plant be placed in a second building, in 
either of which cases some of the economies of the combination 
of the two systems would disappear. On the gasworks site 
there existe a well-equipped workshop, in which repairs of all 
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can be very econo 


the other hand, if a se 
the Lero site, it will 


principal car depét, where а very complete equipment of tools 
will necessarily have to be provided, and having regard to the 


very small number of repairs that are uir 
with int ta 


any ma 
quen that the particulars I have placed before your com- 
mittee in this report will enable them to come toa definite 


oonolusion on the matters referred to me. 


the surface eontact systems, should that 
entirely кене 

want en 

when the change were made. On the other hand, should they 
decide to adopt the overhead trolley system for the present, and 
the surface-contact systems become practicable in the future, 
there would be no difficulty in replaces the overhead sytem, in 
any part of the town where it was thought desirable, with a 


surface-oontact system at v little e over and above 
what would be incurred were that system installed at the outset ; 
whilst the steel standards and overhead ; which in that 
event would be dispensed with, could he sold for а large pro- 


portion of their original oost, and the profits made out of the 
tramways with the overhead system during the first few years 
would certainly more than compensate for any loss of capital 
involved. The difference in capital cost between the conduit 
system and the overhead trolley system of at least £357,000 
represents an extra annual payment, by way of interest and 
sinking fund, at 53 per cent. of, say, £20,500 ; and so long as 
the car miles run on the length of tramways proposed did not 
exceed 5,000,000 this extra payment would represent an extra 
eost of nearly 144. per oar mile; whilst if the overhead trolley 
system is ed, either the fares could be reduced by this 
amount or the very large sum which it represents ceuld be 
utilised for the reduction of the rates. 

You have not asked me to investigate the financial prospects 
of the tramways in Leloester, when extended and electrically 
equipped, but from the inspections I have made I should like 
to stete thab 16 is perfectly obvious that, with the installation 
of the trolley system, the tramways cannot fail to be a most 
remunerative investment for the Co on. The time taken 
in reeonstructing and electrically equipping the Leloester tram- 
ways, on whichever system may be adopted, must necessari 
be considerable, and as the complete system can hardly wor 
smoothly and be of full advantage to the town until the 
re-equipment 1s completed, I think it would be very desirable 
that the whole of the work should be carried out as quickly as 
possible, section after section being put to work as completed. 

In conclusion, in my opinion it will be best for your Council 
88 to adopt the overhead trolley system of electrical traction; 

2) to erect а separate power station for the purposes of the 
tramways on the Lero site. I should like to express my thanks 
to Mr. Colson, the gas and electric light engineer, and Mr. 
Mawbey, the borough engineer, for the great assistanoe they have 
afforded me in making the necessary investigations Into the 
matter, and for the trouble they have taken in providing me 
with the requisite data. (Signed) Е. MANVILLE. 


The above report was considered in detail by the Tramway 
Committee, who recommended to the Corporation that the 
same should be adopted in full, and that Mr. E. Manville, of 
the firm of Kincaid, Waller, and Manville, should be appointed 
eonsulting engineer to carry out the work. 

On Tuesday, May 21, this report of the Tramways Committee 
came up before the Council for discussion. Its adoption was 
moved by Councillor FIxr, who gave a brief résumé of the 


steps which had led the committee to call in expert advice. He. 


explained that out of six names submitted for the consideration 
of the committee that of Mr. Manville was unanimous] 
upon. He added that he knew from careful enquiry that Mr. 
ville was favourably disposed towards combined power 
stations, but he considered him an independent expert in whom 
they could have ve уы; confidence, and whose decision might 
be loyally acoepted. Oouncillor Flint then referred to the 
figures mentioned in the report to show how much more 
expensive the conduit system was than the overhead trolley 
system. He finally urged the Council to support the committee, 
во that the Bill for new powers could be deposited in Parliament 
before next November, otherwise it would be three years before 
the system could be in operation, whereas a prompt decision 
would allow of the work done in two. 
The resolution proposed by Councillor Flint was then seconded 
by о T. pus i: А 
тов, in opposing the motion, expressed his regret 
that he had to take up the matter, but owing to the large outlay 
preposed of £400,000, felt that ke could not be only a listener. 


P 


machinery mically effected, and that is an 
advantage which would pertain to the selegtion of this site. On 

generating station be erected on 
within a very short distance of the 


1 in connection 

electric generating plant of the best description, I do not 
consider that the question of possessing a fully-equipped work- 
shop on the spot, or within a short distance of it, would make 


I would further 
point out that, should they decide on installing the conduit 
system, they could not alter it in the future in favour of one of 
become in the future 
In fact, the whole of the tramway would 
reconstruction, and only the rails would be available 


Aylestone would, the Mayor es 


Lero would be at least £25. 10s. 
saving of £858 per annum. With a saving in the carriage of 


charges of the decreased capital cost, the Aylestone site 
an advan 


assumption which did not exist. 


veport should not be passed that night, and that the committee 
should adopt the Aylestone site as t 


breath c 


He urged that th should go slowly with respeot to the elec- 
trical equipment, improving the t system in the mean- 
while. ile they would like to have the conduit system, if ite 
cost were not prohibitive, he had never ventured to hope for 
more than a surface-contact system, and that only in the centre 
of the town.: He regretted that there was not more in Mr. 
Manvilles report concerning the Dolter surface - contact 
system, which was already in work in Paris. He had had 
good reports of the working of this system during the past 
winter. He had received а letter addressed to him y Mr. E. 
Garoke, chairman of the Dolter Company, offering to equip a 
line or lines in Leicester at the company's expense on the con- 
dition that if it were not satisfactory it should be removed, and 
if it were satisfactory it should be paid for at an agreed price. 
The Mayor said that there was no man holding a prominent 
position in the electrical world who did not recognise that the 
trolley system was doomed, and he personally believed that 
it would be prohibited by the Board of Trade as soon 
as a reliable surface-contact system or a cheap conduit 
system were available. The next point taken up by 
the Mayor was the question of the power station. 
He objected to Mr. Manville quoting the figure of 
1°75d. per Board of Trade unit as the price at which the 
Gas Committee would be propere to supply electricity 
to the Tramway Committee. r. Colson was said to have 
supplled this, but the matter had not been discussed by 
the Gas Committee. Не also objected to Mr. Manville 
assuming that high-tension transmission would be required if 
the generating station was placed at Aylestone, because the 
Gas Committee had not decided what plant they would put 
down. In the estimated expenditure on the Lero site of 
£75,854, Mr. Manville had not included the cost of new 
buildings, which he (the Mayor) estimated at. £10,000. They 
would also have to buy а new site to build car-sheds, at a 
сові of £5,239, whereas if they used the Aylestone site for 
the ан ко the Lero site could be used for the 
ear-sheds. brought the capital outlay on the Lero site 
to £91,193, while the capital cost at Aylestone was estimated 
at £84,517. He estimated the additional buildings required 
at Aylestone would only cost £5,000. They would not require 
more than one sub-station, and he concluded that with the 
Aylestone site the first cost would be £17,376 leas than with the 
Lero site. As regards the running expenses, the extra plant at 

i , only amount to £7 per 
week, whereas the cost of labour in the proposed station at 
week, which meant a 


fuel of £260, and together with the interest in sinkin = 
ow 

e of £2,169 per annum. He did not dispute Mr. 
gures, but considered that they were founded on an 
He, therefore, asked that the 


Manville's 


e cheapest and best. 
Councillor WALTER held that the Mayor ought to have given 
the information he had collected to the Tramway Committee 


father than in full Council, as Mr. Manville was present at the 
committee, and could have been examined with regard to his 
own figures and also those brought forward by the Mayor. 


With regard to the two sites, the Mayor could not in one 


m that it was an advantage to go to Aylestone to 
utilise the present machinery, and in the next state that 
they did not propose to use the present machinery at all. 
Again, on the question of buildings, he disputed entirely the 
Mayor's figures, as the cost of the buildings would be the same 
iin each case, being proportional to the cube contents. Again, 
the growth of Leicester was not in the direction of Aylestone, . 
but rather in the other direction, so that the station would 
become more inconveniently situated as time went on. The 
Lero site was not only the best under the present conditions, 
but also it would be about the centre of gravity of the area in 
the future. Seeing that the current required for the tramways 
was not the same as that generated at Aylestone, he thought i 
would be better not to have one staff for the two systems. Ав 
vegards the need for expert advice, they had chosen their 
éxpert, who, he believed, had a bias in favour of an under- 
round system. Having then obtaiued an expert's advice, he 
Жошо. it was time to act. They had quite enough evidence 
before them to enable them to decide, and he hoped they would 
o forward with the unanimous vote of the Council to get their 

ill in Parliament next year. 

Alderman Woop, knowing the urgent neoessity there was for 
improving the tramway system, suggested they should acoept 
the report with the exception of the position of the site. After 
a long debate, in which most unnecessary personal remarks 
were made, this course was agreed upon. In the course of this 
debate it was elicited from the Mayor that he had reoelved 
assistance from an expert as well as from Mr. Colson, and that 
he proposed to have this expert present at the committee 
meeting. This raised the question as to whether each private 
member could retain his own expert and have him heard at the 
deliberations of the committee. 
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“I. T. E" CIRCUIT BREAKERS. 


Messrs. R. W. Blackwell and Co. have recently published a 
complete list of circuit breakers, which they are supplying in 
this country under the general name of I. T. E.“ circuit 
breakers. e first thing which an electrical engineer wante 
to know is, what is the meaning of these letters. They refer 
to the fact that with these circuit breakers the heavier the 
excess current is over the normal, the shorter will be the 
interval of time required in opening the circuit breaker. In 
the ordinary way the device will open in about 1/100th of a 
second if the excess current isheavy. This quickness of action 
makes the circuit breaker of much more use in certain instances 
than the ordinary fuse can possibly be, in that it interrupts the 
circult before the excess current has had time to do age 
to the various machines or mains of the circuit. We glvein the 
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Laminated Edgewise Type of Circuit Breaker. 


above illustration а typical form of one of these circuit breakers 
in order to show what are the essential and the makers 
claim that this form has a distinct advantage over those at 
present in the market, where the clrouit is 5 by 
means of f levers or weights. Here again the advantage 
lies in the quickness of action. When one comes to look 
through the list to see che enormous types and numbers of sizes 
of circuit breakers that are listed, the advantage of standardis- 
ing will be at once recognised. These circuit breakers are all 
made to gauge, and can be ordered from stock. The sizes, 
however, are so exact that if they are to be mounted on a 
main switchboard, the holes in the slate which have to 
receive the parts can be drilled before the circuit breaker 
is delivered. Of course, the list contains circuit breakers 
for interrupting at overload or for the reverse currents, 
or even for both overload and reverse currents. There is, 
however, a new form which commends itself to electrical engi- 


neers, in which the circuit can actually be broken at the time it. 


is made if the switch has been closed at the wrong instant. In 
other words, if a circuit breaker of this kind were used as a 
main switch, and the machine should accidentally become 
reversed, no harm would be done if the attendant in the switch- 
Toom tried to connect it in parallel with other machines, as the 
automatic cirouit breaker would give relief even at the very 
instant it was being closed. In every case these circuit breakers 
have a certain range of adjustment by which they can be set for 
either overload or reverse current, which is a great advantage in 
central-station practice. 


QUESTIONS AND ANSWERS. 


If thou hast knowledge, let others light their candle at it. 


Under this heading we insert questions and answers 
of a practical character relating to central-station work, 
tramway work, or construction work; and for each sult- 
able question offer one shilling, and for the best solution 
of any question we offer ten shillings. We also give 


Jive shillings for every other answer we print. The answers 
to any question should be sent within 10 days after the 

uestion has appeared. We would call the attention of 
those sending in answers to the fact that the neatness of 
any sketches (which must be in ink) sent in is considered 
when marking the relative values of these answers. All 
formulz should be carefully written to prevent mistakes as 
to symbols, and all loose sketches should be signed by the 
author. The matter must be written on one side only of 
the paper. Questions may be sent at any time. 


QUESTIONS. 

381. On a three-wire system, when the balancing set is shut 
down for repairs, and the remainder of the set is con- 
nected across the outers at 440 volts, and the motor-trans- 
former is connected up for charging the regulation cells 
only, what would be the best method of charging-up the 
main battery ?—W. M. 

582. What is a paralleling voltmeter? How is it connected 
when used on a three-wire system, and is it a necessary 
instrument ?—H. W. 

ANSWERS. 

Question No. 375.—Two 120-kw. and one 60-kw. alternators 
were running in parallel. The exciting circuit of the last 
named was broken, causing a dead short-circuit across the 
other two. The main switch on the 60-kw. set was opened 
and broke with a very small spark. Was this almost 
sparkless break due to the choking effect of the 60-kw. 
alternator armature, which was iron-cored? Working 
pressure, 2,100 volte. 

Answer to No. 375 (awarded 78. 6d. ).—'* R. W.“ may 
congratulate himself. If he had opened the switch a 
small fraction of a second earlier or later than he did, the 
switch, and probably the panel, would have had to have 
been renewed. The reason why the switch broke with so 
smalla spark, was because it happened to be opened at 
the moment the watts were at zero, or nearly 20; it could 
with a frequency of 80 be opened 100 times per second 


with the same effect] (the watt curve passes the zero line 
twice per period), but the time; during which this may be 
done is very small For instance, say the short was equal 
to 200,000 watts, the switch sparkless at 2,000 табы, 
frequency 80, then the sine of the angle during which 


the switch may be opened sparkless — sine _ Ws СЕЕ 


W 27 
= .. 2000x80 ^ ,. .127 angle = see table = 7° 18. 
200,000 x 2 x 5-14 


This multiplied by 2 will equal the total angle during 
which the switch is sparkless = 7° 18 х@=14° 56, Time 


14° 360 f 
ä 0005 of a second; the total time during 
which the switch may be broken sparkless second 
—'0005 x 80 x 2 = 08 of a second. R. W.“ is also 


fortunate in having an iron-cored armature (60-kw, 
machine); otherwise the impedance to the impressed 
voltage would have been so small, that the current density 
would have risen to such a d that it would have 
“busted up” his machine. —F. W. S. H. 


Answer to No. 375 (awarded 78. öd.).— The smallness of 
the spark is due to the fact that as soon as the exciting 
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circuit was broken, the 60-kw. alternator immediately 


became transformed into an asynchronous alternating 
motor supplied by the two other alternators. It has 
long been known that when the circuit of a motor, 
whether continuous or alternating, is opened very much, 
less arcing occurs at the switch than when a cireuit 
carrying the same current at the same voltage, but con- 
sisting of a dead resistance, such as incandescent lamps, 
isbroken. The difference is especially noticeable when the 
motor armature has a large flywheel effect and is lightly 
loaded. The explanation is simple. When a current is 
broken at a switch, the amount of the sparking depends 
(neglecting inductive effects, which are practically absent 
in the present case) on the current which is still passing 
when the switch contact is opened to an appreciable extent. 
This current has to pass across the small air-gap thus 
formed as a visible arc. If by any means the current in 
the circuit can be reduced by the time the contact is broken, 
the sparking will be correspondingly reduced. Take the 
case of a continuous-current motor, and so avoid the 
complications introduced by change of phase relations in 
the alternating case. 


Let E — the supply voltage (assumed constant at all 
currente) ; 


в = the motor back voltage ; 
E = the motor armature resistance ; 


C and C, the currents in the circuit when the switch is 
closed and when it 1s just open respectively ; 


E- e 
inim 


Now, during the fraction of time taken to open the 
switch, we may assume that the motor speed, and conse- 
quently e, will remain practically constant, due to the 
momentum of the armature, so that at the moment when 
the switch is sufficiently opened to introduce an addi- 
a resistance, r, into the circuit, the current will be 

— е 
R+r 

In the case of a dead resistance load, R,, supplied at 
E volts, and taking a current of C amperes, the two currents 


would bo C = Ё and C = ———-. 
+r 


The groat difference between the two cases will at once 
be seen by replacing the symbols by actual values. Let 
the motor be one supplied at E=100 volts and taking 
200 amperes =C. Sach a motor would have an armature 
resistance of about 02 ohm -- R. Then e= 100 – (200 х 02) 
= 96 volts. When the switch is opened so as to add, say, 
only 1 ohm to the circuit, the current will have fallen 


from C=200 amperes to C,= 53 7 1 


On the other hand, in the case of а dead resistance 
C - 200 — = RI ='5 ohm, When the switch is 


1 

opened so as to add ‘1 ohm to the circuit, the current will 
in this case have only fallen from C=200 amperes to 
100 
rem 166:6 amperes. In fact, the presence of a 
motor has much the same effect on the sparking as 
reducing the supply voltage to а mere fraction (in this 

example to zx) of its actual value. 

Exactly the same explanation, slightly complicated by 
‘the impossibility of directly adding or subtracting 
voltages not in phase with one another, holds in the case 
of an alternating motor. In the case mentioned in the 
question, the motoring current passing through the 60-kw. 
armature would probably be from three to four times the 
fall-load carrent of the machine, as that would be about 
the amount required by a modern iron-type alternator to 
induce a back voltage almost equal to the supply voltage 
by means of armature reaction alone. In spite of this 
vei or ере current, however, the fact that the circuit 
con a motor would be sufficient to reduce the sparking 
to a quite small amount. The fact that the armature is of 
the iron type has only an indirect effect on the sparking, by 
keeping the motoring current down to а smaller figure than 
would be the case with a coreless armature.—Q, 


then 


1 


-:55'ó amperes. 
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Answer to No. 375 (awarded 5s.).—The fact that the 
machines were iron-cored would undoubtedly moderate the 
strength of the current flowing into the unexcited machine, 
but it is not usual to find a 30-ampere machine whose self- 
induction is sufficiently great to choke down a dead short- 
circuit current to about 10 or 15 amperes (which would be 
the largest magnitude of the current to produce a very 
small spark under the most favourable circumstances) at 
full voltage. The farther explanation is more probably to 
be found in the fact that, as the supply was alternating, 
there must have been instante when the voltage was 
actually at zero before passing on to the next phase. By 
great good luck the operator broke circuit at one of these 
instants. As there was only a trifling voltage at the 
moment of breaking circuit, it was possible to put an 
effective air resistance in the circuit before the pressure of 
the other alternators (assisted by the increased voltage due 
to the self-induction of the unexcited machine on breaking 
circuit) was sufficient to increase the spark into an arc. 
This may be seen more clearly by noting that unless 
there is absolutely no voltage on a circuit, there will be 
formed, at the instant the extreme edge of the switch 
blade leaves the tip of the jaws, a small spark, due to the 
heating and volatilising effect of the current passing through 
the high resistance of the point of contact. If there is 
induction in the circuit this spark will be increased, 
because, owing to the increased resistance of the circuit 
due to diminution of sectional area at the switch blade, an 
E.M F. will be set up tending to strengthen the current up 
to or beyond ite original strengch. But in the case that 
we are considering we may suppose that the E. M.F. of the 
main supply was dropping down towards ite zero position, 
thus tending to reduce the current in the circuit at the 
moment. On the other band, the induction of the machine 
was producing an E. M.F. opposing that of the supply, and 
an instant would arrive at which the two opposing E M. F. 
balanced each other. If the operator pulled out at this 
are he probably saved himself an attack of ophthalmia. 

A. S. 


Answer to No. 375 (awarded 58.).— The fact that the arma- 
ture of the 60-kw. alternator was iron-cored would certainly 
tend to reduce the magnitude of the short circuit current, 
but it is very improbable that the choking effect would be 
80 great as suggested. One of the usual teste of a modern 
iron-cored armature is to run 16 on a short-circuit in its 
normal field, and when this is done the short-circuit current 
generally amounts to three to four times the normal working 
current of the machine (see Mr. Eborall’s Society of Arts 
Howard Lectures, 1901). As this experiment should pro- 
duce approximately the same current in the armature as 
placing it across the live terminals of a similar machine, it 
follows that the diminutive spark observed could not be 
attributed to the choking effect of the 60-kw. armature. 
It might be suggested that the spark was extinguished or 
suppressed by the capacity of the concentric mains or any 
other capacity which might have been connected as a shunt 
across the terminals of the alternators, but although Mr. 
W. Duddell showed very conclusively in his paper and 
experiments before the Institution of Electrical Engineers 
last year that a medium capacity as a shunt to the 
terminals of a metal switch prevents the formation of an 
arc when the latter is opened, it is not likely that such a 
large power could be suppressed in this way, especially as the 
capacity of the mains would not be acting as a direct shunt 
to the arc, but in series with the resistance and self-induction 
of the armature in question. The most reasonable explana- 
tion seems to be the result of a coincidence—namely, that 
the exact moment at which the switch was opened (and it 
is most likely that it was opened ata very high speed by 
the frightened attendant) coincided with the period at 
which the alternating current in the armature was zero. 
As explained above, the current was probably a very 
large one on the average, but being alternating there were, 
of course, two periods in each cycle at which it was nil, 
and it is probable that the switch was opened when the 
current was at zero, or had only a small positive or negative 
value. It has often been noticed when an alternating- 
current circuit is opened quickly that sometimes the 
spark is smaller than the average, and the explanation 
seems to be that mentioned above —T. R. D. KENNY. 
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Question No. 376.—Discuss the advantages and disadvantages 
in the Lancashire and Galloway types of boilers of passing 
the flue gases first along the bottom of the boiler and 
then the sides, or vice vers 1 

Answer to No. 376 (awarded 7s, 6d.).—There would 
seem to be very little to choose between the two methods 
of passing the flue gases; both are to be found in all parte of 
the country. Whatever difference there may be muet be 
almost so small as not to be worth considering. In any 
case it is largely a matter of opinion ; some engineers prefer 
one way, some another. Such advantages as eltber may 
claim сап be stated as follows, the disadvantages of one 
being found in the advantages advanced for the other: 

First along the Bottom and then along the Sides —16 le 
claimed by the advocates of this method that the gases, 
being at their hottest jast as they leave the internal flues, 
will be able to impart considerable heat to a portion of the 
boiler (the bottom), in which the water is somewhat closely 
confined, and therefore the circulation will be improved in 
this part, and consequently there will be less chance for 
depositing mud. This portion of the boiler, moreover, 
receives no direct benefit from the fires, at least as regards 
the front part, which 1s immediately below the grate area, 
and therefore should properly receive the heat from the 

t. 


First along the Sides and then along the Bottom.—In this 
method it is claimed that the gases being at their hottest, 
they can be utilised to better advantage by passing them 
first along the sides, as giving—approximately—say, twice 
the se Тн surface to absorb their heat over the former 

method. ving done so, they will now have less to part 

with, and can be again used to better advantage by giving 
them a smaller surface for the second journey. It may be 
also claimed for this method that the brickwork setting 
will be slightly cheaper, slightly simpler, and slightly 
8 


It will thus be seen how little there is to choose between 
the two methods. Such as they are, the advantages may, 
perhaps, be considered to rest with that in which the gases 
ii Rp passed along the sides and then under the bottom. 


Answer to No. 376 (awarded 78. 6d.).—In looking at 
this question, we must remember that flame and heated 
gases always rise, and that, therefore, in passing through a 
tube or flue the hottest bodies, such as the flames, will 
always touch the top, consequently the hottest part of the 
flue will be the top. The lowest parts of the flue will be 
warmed by radiation only. The furnace is arranged with 
this fact in view, and water always lies on the top of the 
furnace in every kind of boiler. It is evident that the 
farther the heated gases, otc., of the furnace go the more 
they become cool, and therefore we must make the best 
use of them as soon as possible. This is best done by 

utting them into contact with the coolest part of the water 
the boiler ; and we know that the coolest water is always 

at the bottom, therefore the bottom of the boiler is in a 
position to receive the most heat and to pass it on moat 
advantageously to the water, because the heat of any part 
of the boiler iteelf never exceeds that of the water in 
contact with it, and a cold body can receive heat more 
rapidly and in greater quantity than a hot one. Therefore 
the heated gases and flames (if they are long enough, as 
they generally are) should be led from the furnace tubes 
underneath the boiler. This part of the flue should be 
made big enough to allow of ash and dust from the furnace 
settling there without being ап obstruction to the draught, 
and it can now be divided, half going along one aide of the 
boiler and half along the other, but the great disadvantage 
of this side flue is that the top of it and one side of it are 
only firebrick, and can therefore receive no heat usefully. 
However, the useful ог boiler side of this flue is always 
curved (in section), and so it gets as much heat as possible 
under the cireumstances. At the bottom of the inside of the 
boiler there is а large quantity of water ready to carry 
away heat it receives ; but at the sides the water is hotter, 
there is not so great а volume, and it can more easily 
escape by reason of its position before it has received all 
the heat the furnace gasos can communicate. This is not, 
however, in reality a loss, because other particles of water 
would quickly and continuously fullow. The great disad- 
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vantage of the bottom or lower part of these boilers, is that 
the water at the bottom is necessarily cooled by being in 
contact with the bottom of the front part of the furnace 
Rue, and this is cooled by the cold air going. to the fire. 
This lose, however, occurs at the front end of the boiler, 
where the heating effect of the underneath flue is least 
because of the bifurcation to the side flues. 

Another advantage of this arrangement—viz., passing 
the furnace gases underneath the boiler before going to the 
sides is that a greater and better cireulation: of the water is 
kept up inside the boiler, because at the back of the boiler 
where the flue turns down there is very great heat, so the 
water here rises rapidly from the bottom to the top, while 
at the front of the botler—the coolest place—there is a 
downward flow. These convection currents are very useful, 
because they prevent the water from getting too quiescent, 
which is never advisable, and because they keep the quality 
of the water uniform. If the flae were led first rouad the 
sides and then underneath, the water might lie too quiet 
in the boiler, and the coolest water remain always at the 
bottom, while a considerable part of the heat of the furaace 
might be spent in warming tbe firebriok of the side flue to 
no usefal purpose. | 

I therefore conclude that it is best to take the furnace 
gases underneath the boiler firat and then along the sides, 
and I believe this is the most usual practice. —F. G. A. 


COMPANIES’ MEETINGS AND REPORTS. 


KIDDERMINSTER AND DISTRICT ELECTRIC LIGHTING 
AND TRACTION. 


Mr. J. 8. Raworth presided at the ordinary meeting of the 
shareholders held at the London offices, and in moving the adop- 
tion of the report, already published in this journal, said that 
August last the supply of electric energy for lighting and power 
was begun, and the aetual number of lampe connected with the 
mains were now equivalent to 5,760 of 8 с.р., and applications for 
186 more was now being dealt with. Some of the manufacturers 
had been induced to adopt motors for driving thelr machinery. New 
generating machinery was being laid down, which would increase 
the available power by 800 h.p. Оп electric lighting account alone 
they had lost something like £300, but ib would be wiped out in the 
present year and а good dividend earned. Under the Kidderminster 
and Stourporb Tramway head they had to their credit £54,439 for 
the purchase of the tramways and electrical equipment, and £1,278 
on parliamentary deposits in console; national war loan £591 at 
cost price. "Tbe reserve fand, which stood at £550, would be 
increased by another £500, the total balance of profit being £2,108. 
This, on tbe whole, he thought satisfactory. They had obtained 
a parliamentary order for a light railway to Bewdley, and ib was 
hoped that ite construction would be begun during the present 
year. He moved the adoption of the report and accounts. 

Mr. R. P. Sellon seconded, and the motion was carried. 


WEST INDIA AND PANAMA TELEGRAPH. 


At the meeting of the shareholders, held at Winchester House, 
Mr. W. 8. Andrews, the chairman, in moving the adoption of the 
report, said the receipte from m and subeidies amounted to 
£24,600, or £1,656 more than in the corresponding half of the 
preceding year, while the expenses (£20,903) were £470 less, 
eaving a balance of only £3 337, which, together with interest 
on investments and £954 brought forward, made a total of £6,671, 
insufficient to meet the cumulative dividends on first and second 
орденни shares for the half-year, amounting to £11,770. The 

irectors thought it well to carry forward the oe. It was not 
the first time they had been in arrears with the preference dividend, 
but it had been made up. The ordinary shares had received dividends 
since 1890, taken partly from the appreciation of their securities, 
which was now ab an end. They were all aware of the deplorable 
condition of our West India Islands. For years the Company's 
receipte had been decreasing, the period synchronising with the 
activity of Continental countries in the matter of bounties, The 
sugar industry was practically extinct, and no other could possibly 
take ite place. The only hope for the West Indies was the imposi- 
tion of countervailing duties or the abolition of the bounty system. 
This Company depended for ite revenue on the prosperity of the 
islands, and unless something were speedily done he could nob see 
his way out of the difficulty. The reduction in rates so far had 
not brought an adequate increase in messages, 

Mr. H. Holmes having seconded the motion, it was carried. 


ELECTRICAL POWER DISTRIBUTION. 


Directors: Emile Garcke, M. I. E. E. (chairman); C. Shirreff 
won) Johns. IR ag R. er Sellon, M. I. E. H.; 
m. gen, E. ector : 
Per (managing 5 Seoretary 
Report of the directors (with abstract of accounts) to be 
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presented to the shareholders at the fourth ordinary general 
mee of the Company to be held at Surrey House, Victoria- 
embankment, W.C., on Tuesday, June 4, 1901, аб 12 noon : 

The profite amount to £15,001. 2s. 9d., and, after deducting the 
proportion of general expenses chargeable to revenue, and the 
тре incurred in connection with schemes not proceeded with 
and written off, and a sum of £1,271. 5e. 9d. held in reserve in 
respect of new schemes in course of development, there remains а 
net profit of £13,045. 11s. 2d., which the directors propose should 
be applied as follows: preliminary expenses written off, £826. 
ба. 2d.; reduction of furniture account, £55. 15s. 2d.; payment 
of income tax, £513. 17s. 8d. ; dividend ab the rate of 5 per 
cent. per annum on ordinary shares for nine months or 
from the dates on which calls and instalments were paid, 
£1,320, 2s. 10d.—carried forward to next account, £10,329. 98. 4d. 
The Company was incorporated on June 23, 1898, with a nominal 
capital of £20,200, divided into 2,000 ordinary shares of £10 each 
and 200 deferred sharee of £1 each, and by special resolution dated 
April 19, 1900, the capital was increased to £300,000 by the creation 
of 12,980 ordinary shares of £10 each, and 15,000 preference shares 
of £10 each. The subscribed share capital is now £149,800 in 
ordinary shares of £10 each, and £200 in deferred shares of £1 
each—total £150,000. There are ab present unissued 15,000 prefer- 
ence shares of £10 each, which the directors pro to issue at an 
у date on terms to be announced. The total amount expended 
on Electric Power Acte and negotiations in connection with new 
schemes in course of development, less amount reserved, was 
£16,840. 13s. 6d., after writing off expenses incurred in respect of 
schemes not proceeded with, but including a portion of general 
expenses. The total expenditure under the head of investments 
was £31,730. 13s. The directors who retire this year are Mr. 
Emile Garcke and Mr. J. S. Raworth, and both are eligible for 
re-election, Mr. Ernest Wright, A.C.A., retires, and his firm, 
Messrs. Wright and Wake, offer themselves for election. 


Dr. BALANCE-SHEET. £ 8. d. 
Capital асђЬогівей............ o as o oo oos o we eene eee ett re 


300,000 0 0 
Capital issued... ——————— 190 
JJöĩõĩͤß ⅛! d VE RM саа ĩͤ ME . 28,000: 710 
Sundry creditors „e... ses sos o as o us + os cen oan cos ces ses cer cesses 4,678 5 8 
Associated companies on account of contraote...... 2,991 10 11 
Profit and loss account—ordinary share dividend, 
£1,320. 98, 10d. ; balance carried forward, 
£10,329. 98. 4d. 2... 11,649 12 2 
£121,933 8 9 


Cr. d 
E е оп Аны Bills and new schemes ..... d 
paid in respect of investments 
Sundry debtors ......... sas eue s os nms oas o o an oan o s o o o me $ . 689,152 12 8 
Furniture and fittings; less amount written off 
(20 per cent.) © «we ФАШ) © (0 OSE © (99 0.099 OGD 0 60 оси HEE © GO осо o 66 0 69 о ом OD 7 
Cash ab bank and in hand ааа 0 
] я 


£121,933 8 


Dr. PRoriT AND Loss ACCOUNT. 
Pro on of expenditure on contracte and under- £ s.d. 
поб proceeded with and written off 684 5 10 
Reserve in respect of new schemes in course of 
development ......... „ — — 1271 5 9 
Balance carried down a.. e.. ss sas s ws o me o m s an o ms o e — 13,045 11 2 
£15,001 2 9 
Preliminary expenses written off.. .- 826 6 2 
Furniture and fittings—amount written off (20 per 
cent. ) ос гсп 09 ьан осп осо ED OUS 0 € оос ошо 6 09 осн осн OGD OG г ос OEE о ов 55 15 2 
пише JC 8 513 17 8 
roposed end on o ary shares at 5 per 
conb.. £1,320. 2s. 10d. ; balance carried forward, 
£10,329. 98. 4d. 600 etot QD «„ „% » „ о во 11.649 12 2 
£13,045 11 2 
Cr. £ s. d. 
. Profits on contracte and undertakings and sundries 15,001 2 9 
£15,001 2 9 
Balance brought down.. . . 18,045 11 2 
£13,045 11 2 


APPENDIX, 


The attention of the Com has been particularly directed to 
economy in capital ооб an istrative charges in connection 
with the electrical supply undertakings in which it is interested, 
and to developing the association with electrical traction and 
ovher allied interests so as to secure a comprehensive demand, a 
cheap and reliable supply to the public, and a satisfactory return 
upon the investment. e working agreement with the British 

tric Traction Company, Limited, promises to be of much 
assistance in this direction, as it is enabling the electrical supply 
and the electrical traction undertakings in the same districts to 


be worked her to mutual advantage, and under the most 
favourable conditions in regard to operating ex The extent 
of country over which electrical energy can the moet cheaply 


' distributed, and over which improved traffic facilities can be given 
by means of electrical traction, has largely increased during recent 
years, There are indications that comprehensive undertakings 
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combining these services will equal in imporbence some of the 

t national industries, and that the arrangemente most sabis- 
factory to the public are as little susceptible of local treatment 
within arbitrary boundaries as are the railway or telegraph systems 
of the country. The business undertaken by thie Company in 
association with the British Electric Traction Company is directly 
in this line of development, and it ів believed that the itions 
which the Company has secured will enable it to show күш ас 
results from year to year while making those extensions whic 
circumetances render desirable, The following are concise par- 
ticulars of undertakings now in hand : 

Banbury.—' The Electrical Power Distribution Company has 
obtained the Banbury electric lighting provisional order intended 
to be transferred to the Banbury and District Electric Supply 
Company, Limited, which has been formed for the purpose of 
carrying out the undertaking. Present subscribed capital, 
£25,000. 

County of Durham.—The County of Durham Electric Power 
Distribution Company, Limited, has been formed with a capital 
at present subscribed of £30,070, for the purpose of carrying out 
electrical supply undertakings in that county. Provisional orders 
under the Electric Lighting Acts, authorising retail supply bo 
consumers for power, light, and other purposes ave been obtained 
for Gateshead, Jarrow, and Durham (City). Satisfactory progress 
bas been made with the work, and it is expected that general 
supply will be commenced during the present year in Gateshead 
about Aug. 1, in Durham (City) about September, and in Jarrow 
about November. With s view to facilitating the operations ot 
the above company, and those of the British Electric Traction 
Company, Limited, in the same area, the Electrical Power Distribu- 
tion Company, in the lasb session of Parliament obtained an Electric 
Power Act, under the title of the County of Durham Electric Power 
Supply Act, 1900, by means of which elecbrical energy can be 
supplied in bulk under favourable conditions to retail under- 
takings, such as those above mentioned, to electric tramways and 
light railways, and to other authorised users for prescribed pur- 
poses within an area of about 250 square miles, bordering on the 
south side of the River Tyne, and comprising a large portion of 
the engineering and colliery districte of the county. The con- 
struction of the main power station ab Gateshead has kept pace 
with the equipment of the local sections of the traction scheme for 
the county to which it is supplying current, and both of these 
undertakings have been successfully inaugurated this month. 

County of Kent.—The Electrical Power Distribution Company 
has obtained the Sheerness Electric ыы Provisional Order, 
1900, and the Sevenoaks Electric Lighting Provisional Order, 
1900, and it is intended to transfer these orders to the County of 
Kent Electrical Power Distribution Company, which has been 
formed with a capital ab present subscribed of £25,000, for the 
purpoee of carrying oub such undertakings in the county. The 
British Electric Traction pane „Limited, is promoting a light 
railway order for Sheerness, which has been рамес by the Com- 
missioners, and it is intended that this line, when authorised and 
equipped, shall be worked in conjunction with the electric supply 
undertaking. 

County of Northampton, —The hea, ein electric light- 
ing provisional order has been obtained by the Electrical Power 
Distribution Company, and it is intended to transfer it to the 
County of Northampton Electric Power and Traction Company, 
Limited, which has been formed with a capital ab present sub- 
scribed of £25,000 to carry out this and other electrical under- 
takings in the county. The British Electric Traction Company, 
Limited, has obtained an Act aubhorising the construction of an 
electric tramroad system in Wellingborough, Rushden, and 
neighbouring districts, and with a view to economy in adminis- 
tration ib is in contemplation to work the undertakings conjointly. 

County of Surrey.— The County of Surrey Electrical Power 
Distribution Company, Limited, has been formed, with a capital 
ab present subscribed of £25,070, and provisional orders under the 
Electric Lighting Acts have been obtained for the neighbourin 
districte of Sutton, Carshalton, and Wallington. Ib is expec 
that the supply will be commenced during the present year. 

County of Sussex.—The provisional order under the Electric 
Lighting Acte for the boróugh of Lewes has been obtained for the 
County of Sussex Electrical Power Distribution Company, Limited, 
which has at present a subscribed capital of £20,070. The works 
are Wa the point of completion, and supply will commence next 
month. 

North Metropolitan District.—The North Metropolitan Electrical 
Power Distribution се Limited, has been formed, with а 
capital at present subscribed of £25,070, for the purpose of carry- 
ing out electrical supply undertakings in this important district. 
Provisional orders under the Electric Lighting Acte An EMI 
retail supply have been obtained for Barneb and Hertford, 
negotiations are proceeding with other districte. In Barnet the 
supply was commenced in September of last year. In Hertford 
the underteking is well advanced, and the supply will be ready 
for the autumn of the present year. With а view to the supply 
of electrical energy in the North Metropolitan districts under com- 
prehensive and economical conditions, the Electrical Power Dis- 
tribution Company in the last session of Parliament applied for and 
was granted the North Metropolitan Electric Power Supply Act, 
1900, authorising the supply of electrical energy, under conditions 
similar to those of the County of Darham Act, within an area of 
aboub 325 square miles, including the great suburbs to the north 
of London, from Tottenham on the east to Harrow on the west, 
and the growing manufacturing districte along the River Lea, It 
covers фе. area within which the extensive North Metropolitan 
electric light railways are being promoted by the British tric 
Traction pany, Limited, and allied intereste. | 
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Penarth.—The Penarth Electric Lighting Company, Limited, 
with a present subscribed capital of £25,000, has the provisional 
order under the Electric Lighting Acte for Penarth, a growing 
residential district and seaside resort adjoining Cardiff. The 
works are in course of construction and the supply is expected to 
commence in the coming month. 

Staines, Egham, and Chertsey,—The Electrical Power Distribu · 
tion Company has obtained a provisional order under the Electric 
Lighting Acts for the neighbouring districte of Staines, Egham, 
and Cherteey, and it is intended to transfer it to the Thames 
Valley Electric Supply Company, Limited, which bas been formed 
with a capital at present subscribed of £25,000 to carry out the 
undertaking. 

Weston-super-Mare.—A provisional order under tbe Electric 
Lighting Acts has been obtained by the Weston-super-Mare and 
District) Supply Company, Limited, which was formed for the 
purpose of carrying out the undertaking, and has a capital at 
present subscribed of £25,070. The worke are now on the point 
of completion, and supply will be commenced immediately, In 
addition to the conceasion for the electrical supply, the Company 
has also obtained a provisional order for a system of electric tram- 
ways in the town, and with a view to producing the most sabis- 
factory results ib is intended that the two undertakings shall be 
worked together. 

There are other provisional arrangements which have been 
made, and negotiations are pending in regard to a number of 
other undertakings, but ib would be premature aud inexpedient to 
describe them аб this stage. 


MEXICO ELECTRIC TRAMWAYS. 


With the report of the directors of the Mexico Electric 
Tramways, Limited, for 1900 the accounts of the Compania de 
Ferrocarriles del Distrito Federal de Mexico, S.A., for the same 
period are given, the dollar being taken as equivalent to 2s., with 
& view to demonstrating the position approximately in British 
currency. The net balance to the credit of the profit and loss 
account ab the close of the year was £26,966, which enabled 
the Board in Mexico to declare a dividend of 124 per cent. 
on the ordinary share capital. This dividend, together with 


the interest received, has been duly credited to the revenue 
account of the Mexico Electric Tramways, Limited, which shows a | 


credit balance of £24,545. A dividend of 6 per cent. on the pre- 
ference shares has been declared, which will absorb £5,564, leavin 
a balance in hand of £18,980. The directors recommend a dividen 
of 5 per cent., amounting to £15,000, on the ordinary shares, 
leaving a balance of £5,980 to be carried forward. The past year’s 
resulte bave been materially prejudiced by the dislocation of traffic, 
due to the reconstruction of the system, and by tho congestion 
caused by the introduction of an entirely new drainage system 
throughout the city. The country has, moreover, passed through 
а year of commercial depression. 


CONTRACTS FOR ELECTRICAL SUPPLIES. 


CONTRACTS OPER. 

Glasgow.—The Corporation invite tenders for the supply of 
electricity meters. Tenders by June 10. Details in our advertise. 
menb columns. 

Eochdale —'The Corporation invite tenders for six s 
electric tramcars, Tenders by June 7. Details in our 
menb columns, 


men 
vertise- 


Islington.—The Lighting Committee invite tenders for free 


or assisted wiring. Tenders by June 11. Details in our ad ver 


tisement columns, 

Glasgow.—The Cor 
branch rubber. cove cables. 
advertisement columns. 

Edinbargh.—The Corporation invite tenders for ash-conveying 
plant, Dewar-place station. Tenders by Jane 15, Details in our 
advertisement columns, 

Dundee.—The Town Council invite tenders for the overhead 
sa ba of Seagate route. Tenders by June 5. Details in our 

vertisement columns. 

Hendon.—The Urban District Council invite tenders for the 
wiring of the new Council offices. Tenders by June 5. Details in 
our advertisement columns. 

West Stanley (Durham).—Tenders for electric lighting are 
invited on inspection for new Catholic church, West Stanley. 
Apply to Rev. J. Thompson. Tenders by June 1 

Ipswich.—The Corporation invite tenders for the supply, 
delivery, and erection of dry-back marine-t boilers. Tenders 
by June 8. Details in our advertisement columns. 

Farnworth, —The Urban District Council invite tenders for the 
overhead equipment of about five miles of tramways and tramway 
poles. Tenders by June 7. Details in our advertisement columns. 

Manchester.—The Tramways Committee invite tenders for the 
supply of electrical fittings for the lighting of their Queen’s-road 
car-shed. Tenders by June 4. Details in our advertisement 
columna. 

Huddersfield. — The Corporation invite tenders for five 
mechanical stokers, to be fixed to five 8. by 30. Lancashire 
sues Tenders by June 4. Details in our advertisement 
columns, | 


ration invite tenders for the supply of 
Tenders by June 10. Details in 


London, 
tenders for electric overhead travelling cranes, eto. 
may be seen ао the Company's Offices, Nicholas-lane, London, Е.С, 


Tenders by June 12. 


and erection of one Lancashire boiler, 30ft. by 


ny invite 


E.C.—The East Indian Railway Com 
pecification 


Dublin.—The Lighting Committee invite tenders for the supply 


and erection of motors and motor-generators, accumulators, 
meters, and works wiring. 
advertisement columns. 


Tenders by June 3. Details in our 


Ielington.—The Lighting Committee invite tenders for the 


painting of the arc lamp columne and crutches, of which 398 are 
in use 


the borough. Tenders by June 11. Details in our 


advertisement columns. 


Peterborough.—The Corporation invite tenders for the supply 
8ft., and one 


120-kw. steam dynamo. ‘Tenders by June 14. Details in our 
advertisement columns. 

Colmenar Vieje.—Tenders are invited for installation and 
working for 20 years of electric lighting. The public lighting 
will peguire 150 16-c.p. lamps. Tenders to the Mayor of Colmenar 
Viejo, Province of Madrid, Spain. | 

Dublin.—The Lighting Committee invite tenders for the supply 
and erection of main switchboards, sub-station switchboards, 
transformers, arc lampe, and arc lamp pillare. Tenders by June 3. 
Details in our advertisement columns. 

Exeter, —The Town Council invite tenders for erection of the 
buildings of their new electricity generating station. Specifica- 


‘tions, etc., may be obtained from Mr. Donald Cameron, city 


engineer and surveyor. Tenders by June 14. 

Salford.—The Corporation invite tenders for the supply and 
delivery of additional steel poles, cast-iron bases, etc. (Contract 
No. 16), in connection with the electric tramways, Tenders by 
June 3. Details in our advertisement columns, 

Uxbridge.—The Uxbridge and District Electric Supply Com 
pany invite tenders for erection of a generating station on 
adjoining the Waterloo-road. Specifications, etc., can be obtained 
from the Secretary’s Office, 1, Vine-street. Tenders by June 4. 

Aldershot.—The Urban District Council invite tenders for 


erection of buildings and shaft in connection with their electric 


lighting station. Specifications, etc., may be obtained from Mr. 
Nelson F. Dennis, A. M.I.C. E., surveyor. Tenders by June 4. 
Edinburgh.—The Corporation invite tenders for the electric 
lighting installation, etc., of the first porn of the Colinton 
Mains Fever Hospital, the number of lighting pointe being about 
1,550. Tenders by June 12. Details in our advertisement columns. 


Exeter.—The Council invite tenders for boiler-house equip- 


‘ment, pipes, ebc., engine-room equipment, switchboards, connect- 


ing cables, coal bunkers and conveyors, and feed and condensing 
water tanks. Tenders by June 14. Details in our advertisement 
columns, 

Wakefield.—-The Corporation invite tenders for supplying and 
fixing a new armature to a steam alternator at the tricity 
worke, Calder Vale, Wakefield. Specifications, etc., may be 
obtained on application to the City Electrical Engineer, at the 
Electricity Works. Tenders by June 4. | 

Doncaster.—The Corporation invite tenders for steel grooved 
girder tramway rails for eight miles of tramways in the borough 
of Doncaster and adjoining neighbourhood. Particulars may be 
obtained at the office of the borough surveyor, Mr. W. H. R. 
разг M.I.C.E., 3, Priory-place, Doncaster. Tenders by 

une 3. 

Taunton. —The Corporation invite tenders for the construction, 
supply, and erection of one 250-kw. steam alternator, one 15-kw. 
motor.generator, switchboard extensions, one waber-tube boiler, 
superheater, jet condenser, and air-pump, and sundry pipe exten. 
sions, Tenders by June 11. De in our advertisement 
columns. 

Burnley.—The Electricity Committee invite tenders for (A) 
five injectors, capable of dealing with 700 gallons per hour ; (B) 
one feed pump, capable of d g with 3,500 gallons hour, 
Specifications, etc., may be obtained on application to Mr. Robt, 
Birkett, the borough electrical engineer, Aqueduct-streeb, Burnley. 
Tenders by June 10, | 

Rio de Janeiro, —Tenders are invited by the Brazilian Govern- 
ment for the supply of electrical machinery for the hoisting and 
transporting of locomotives at the Engenho de Dentro Works. 


Such particulars as have been received may be examined on 


personal application ab the Commercial Department of the Foreign 
Office any day between the hours of 11 a.m. and 5 p.m. Tenders 
by July 8. 

York, —The Norbh-Eastern Railway Company invite tenders for 
the following articles, in such quantities as théy may require, 
during six months ending Dec. 31, 1901, delivered savage paid 
ab the telegraph stores at York: (1) telegraph apparatus; (2) 
telegraph wire and line stores. Particulars may be obtained on 
application to Mr. Graves, Telegraph Department, York. Tenders 
by June 10. 

Dundee.—The Town Council invite tenders for steel fishbolte, 
with locknuts (about 1860wt.); steel tie-bars with nuts and 
washers (aboub 864cwt.; steel joint plates, with bolts and lock 
nuts (about 2 600 seta); and casb-sbeel pointe and crossings (about 
435cwt) Specification, etc., may be obtained from Mr. W. 
Mackison, C. E., Municipal Offices, 91, Commercial-streot, Dundee. 
Tenders by June 4. 

visis CUP e Осчар District ма invite en for ler: 
taking-up way and repaving, ng of rails, te, ebo., an 
all labour required for the construction and completion of 
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tramways from Market-streeb to Unity Brook and along Long- 
causeway ab Kearsley. Specifications, etc., may be seen a 
office of the Council's surveyor, Mr. Herbert Nuttall, A M.I. 
20, Market-street, Bury. Tenders by June 13. 

Lendon, 8.W.—Tenders are invited for the supply of 13,400 
tons of steel rails and 958 tons of fishplates for the Queensland 
Railways. Tenders will be received аб the Queensland Govern. 
ment Office, 1, Victoria streeb, London, S.W., until 2 p.m. on 
June 11, endorsed ''Tender for Steel Raile and Fishplates,” and 
accompanied by a preliminary deposit of 1 per cent. on the tender. 
Specifications, drawings, etc., may be obtained at the office of the 
Agent-General for Queensland. 


Warrington.—The Corporation invite tenders for the supply, 
delivery, and erection of one water-tube boiler and pipework ; 
supply, delivery, and erection of 500-kw. high-speed engine of 
the Willans type, with direct - coupled continuous dynamo; and 
supply, delivery, and laying of underground mains, stoneware 
conduits, etc. Specifications, ebc., can be obtained at the offices 
of Messrs. Preece and Cardew, 13, Queen Anne's gate, Wesb- 
minster, S. W. Tenders by June 13. 


Uganda.—The Crown Agente for the Colonies, acting on behalf 
of the Uganda Railway Committee, invite tenders for the suppl 
of galvanised iron wire, specification and form of tender for whic 
can be obtained on appl cation to the Crown Agents, ай whose 
office the drawing will be on view between the hours of 10 a.m. 
and 4 p.m, (Saturday, 10 to 2). Tenders to be delivered, addressed 
to the Crown Agents for the Colonies, Downing-street, S. W., and 
endorsed Tender for Galvanised Iron Wire, Uganda Railway,” 
not later than noon on June 11. 


RESULTS OF TENDERS: 


Manchester.—The Corporation have accepted the tender of 
the Electrical Company, Limited, 122-124, Charing Croes-road, 
W.C., for six three-phase generators of 2,500 F.p. each, and for 
sub-station motor-transformers. 


Royal Tacht.— We learn from the General Electric Company 
that they have received an order from Mesars. Waring and Son, 
of Hammersmith, for special Robertson lampe for tbe King's 
dining saloon on the new royal yacht. 

Stoke-upon-Trent, —The Guardians have acoepted the tender of 
F. W. Smith and Co., Southport, аб £401, for electric motors for 
driving new laundry machinery, also the wiring of laandry build. 
ings, nurses’ home, and farm buildings. Twenty tenders were 
received. 

Brighton.—The Corporation have accepted the tender of 
Messrs. Redpath, Brown, and Co., Limited, of Edinburgh. at 
£15,978, for the erection of the iron and steel work required in 
the construction of an electrical power station at Southwick. 
Thirty-nine tenders were received, ranging from £15,909 to 
£52,500, 

Todmorden.—The Fielden Joint Hospital Committee have 
accepted the tender of В. В. Blackburn, Hebden Bridge, for the 
erection and maintenance of telephonic communication between 
the Fielden joint hospital, the workhouse, and the Urban District 
Council offices ab Hebden Bridge, and the Urban Districb Council 
offices ab Mythelmroyd, and the house of the receiving officer at 
Hebden Bridge. 

Peplar.—The Borough Council have accepted the tender of 
Mather and Platt, Limited, for the supply of 500-kw. generator, 
balancer, generator and booster, spare armature and switch gear, 
in acco ce with specification, ab £10,371; also the tender of 
Babcock and Wilcox, Limited, for the supply of two boilers, two 
chain:grate sbokers, two superheaters, Green's economiser, water 
softener, and extension of coal bunkers, in accordance with 
specification, аб £4,482. 

Fulhem.—The following tenders have been recommended for 
acceptance: Boult Bros., engine oils, £135. 9a.; J. Gibb and Co., 
asbestos packing, £57. 15в.; General Electric Company, incandee- 
cent lamps £43. 4s., arc lamps and accessories £147. 15s. 10d., 
fuse wire, tape, etc., £33. 3a. 2d.; City Glass Company, arc lamps, 
globes, etc., £13. 8s. 6d.; De Grelle, Houdret, and Co., carbons 
£45. 8s. 3d.; Electric and General Contracting Company, service 
boxes £635. 12s. 6d., compound £13. 2а. 6d.; Johnson and Phillips, 
cables, tente, etc., £381. 14s. 3d. 


ce 


BUSINESS NOTES. 


TRACTION. 


Oldham. —Major Druitt, R.E., on behalf of the Board of Trade, 
has inspected two sections of the electric tramways. 

"Fwiekenham. — The Distrieb Council have dropped their 
opposition to the London United Tramways Bill upon terms. 

Blackpool. — Major Druitt, Board of Trade inspector, has 
inspected the extension of the Corporation's tramways to Marton. 

Hull, —On Whit Monday the traffic reoeipte from the Corpora. 
tion tramways amounted to £465, as compared with £383 the 
corresponding day last year. 

Brentferd.— At the last meeting of the Town Council it was 
stated that it was the intention of the tramway company to 
commenoe running trams on July 1. 

Ramsgato.—<Another portion of the Isle of Thanet electric 
bramways was o 
along the West Cliff to Ellington Park. 
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ib is thought the cars will be running to Queens 


that the explanation of the Isle of Thanet 


ned on Wednesday for бга с from the harbour 


Llanelly.— The tramway company have submitted their scheme 
for electric tramways bo the Board of Trade, and a definite answer 
is expected within the next three or four days. 

Middiesex.—The County Council have adopted the report of 
their Parliamentary Committee, slightly amended, in favour of 
the scheme of tramways from Tottenham to Staines. 

Southampton.—The Board of Trade have sanctioned the 
proposed tramways loan of £80,000—£53,820 for permanent way, 
£7,230 for electrical equipment, and £18 950 for cars. 

Wolverhampton.—The Town Council on Friday confirmed 
their resolution in committee with reference to the adoption of 
the Brown surface-contact system of traction for the tramways. 

Bradford.—The work in connection with laying down the tram- 
way from Bradford to Queensbury is now Seang completion, and 

ury nexb month. 
King’s Norton and Northfield Tramways. —The opposition to 


this Bill having been withdrawn, id has been referred to the con- 
isses of the Committee on Unopposed Bills in the House of 
mmons. 


Pertamouth.—It is anticipated that the consent of the Local 


Government Board to the borrowing of £600,000 for the purchase 
of the new electric trams in the town by the Corporation will be 
received within the next week or so. 


Halifax — 10 is noted with satisfaction that the receipte of 


the Northowram tramways have reoently compared favourably with 


those taken on other routes. The takings on the section during 
the fine weather amounted to aboub 114d. per car mile. 
Ramsgato.—The Town Council having come to the conclusion 
lectric Tramway Com- 
pany with reference to the recent accidente on their system is nob 


satisfactory, have decided to appeal to the Board of Trade. 


Leeds.—The electric launch which was recently placed on the 


| Waterloo Lake, Roundhay Park, by the Corporation was tested 


by Mr. John McEwan, Board of Trade surveyor, on Friday, and 


on Saturday the certificate of the Board of Trade was received. 


Darlington.—The municipalisation of the tramways was con- 


sidered ab a General Parposes Committee meeting, when a motion 


that a special meeting of the Council be called to consider the 
purchase of the tramway system for £7,500 was ulbimately 
carried. 

Manchester. — Lieut.-Colonel von Donop. Board of Trade 
inspector, has inspected the permanent way of the Cheetham Hill 
route of the new municipal electric tramways system. Mr. Trotter 
inspected tbe electrical «quipment, It has been definitely arranged 
that the electric tramcar service shall begin on June 6, 


Wigan.— Tenders are to be obtained for rails, fishplates, other 


ironwork, sette, gravel broken stone, and cement for the pro- 


poaed extensicn of tramways. The borough engineer has been 


instructed to complete the Martland Mill Bridge roate. and 
ера оцы аге to be obtained for the rails, өбс., required for 
the work. 


Merthyr Tydvll.— The Cabs Committee have received a reply 


from the Board of Trade to the effect that iv was unable to 
delay the settlement of the proposed regulations for the electric 
railway until the 5th prox., and that the line would not be 


inspected by the Department unless there was some special reason 
for doing во. 

Hammersmith.—Ab the forbnightly meeting of the Bororgh 
Council the clerk presented a letter from the tramways company, 
stating that the use of the gongs for the avoidance of danger had 
been approved by the Board of Trade, апа the rate of speed in 
bravel ia in conformity with the regulations framed in connecbion 
bherewith. 

Aberdeen.—The Tramways Committee have approved a scheme 
of greatly extending the car service in the city. A letter has been 
received from the Board of Trade stating that they would not allow 
guard slipa to be put up in connection with electric tramways, and 
that guard wires were necessary. Guard wires, it was explained, 
had been in use in Aberdeen for some time. 

Bristol.—The cars run on Whit Monday lasb year numbered 
120 and the passengers carried 154 628. On Monday last the cars 
run numbered 216 and the passengers carried 248,909, showing an 
increase of 94,281 over last year. This year the whole of the cars 
run are worked by electricity, whereas on the Bank Holiday of 
last year many of the cars were worked by horse power. 

Paris-Bordeaux Automobile Race. There were 90 entries for 
the motorcar racing contest between Paris and Bordeaux, England 
being represented by one 70-h.p. Napier car. The victory was 
accorded to Mr. Fournier, who rode a Morse machine, and who 
accomplished the journey of over 370 miles in 8 hours, 44 minutes, 
and 45 seconds. He thus maintained an average speed of five 
miles every eight minutes. 

Newcastle. —A joint meeting of the sub-committee of the 
Tramways and Markete Committees has been held to reconsider 
the application from the Tramways Committee to acquire part of 
the pig market for car-sheds, The question of erecting car-sheds 
over the pig market, by means of a lift, was under consideration, 
and other plans were also discussed. The meeting stood adjourned 
for the Tramways Committee to submit a definite plan of their 
requirements. 

Crewe. — The British Electric Traction Company some time ago 
sought and obtained from the Light Railway Commissioners ап 
order to construct light railways in Crewe, but owing to the 
impracticable conditions im by the Corporation, the order 
was allowed to lapse. Last year the Corporation applied ‘for а 


— д» cct. 
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similar order for themselves. The London and North-Western 


Railway opposed, and the order was refused. On Saturday the 


Electric Traction Company gave notice of application for another 
order for Crewe. 

Birstall.—It is understood that the District Council are in 
negotiation with the British Electric Traction Company with 
regard to that section of the tramlines which passes through tbe 
Council's district, and that in the course of a few days the result 
will be made known. With respect to the portion between 

Birstall and Gomersal notice to acquire has already been served 
on the tramways company, and similar nopice will be given in 
сураар in relation to the small length of line between Smithies 
and the foundry at the junction of the cross-roads, 


Sunderland.—It is stated that the Corporation tramways 
carried over 100,000 passengers on Whit Monday. This is a 
record for the town, the previeus highest being 60,000 on Easter 
Monday. The first extension made upon the original scheme of 
tramways—that reaching from Roker.terrace to Sea-lane—has 
been inspected by Lieut.-Colonel von Donop, inspector to the 
Board of Trade. The section is about three quarters of a mile 
long, and, being an almost absolutely straight line and devoid of 
any serious gradient, does nob present any special structural 
difficulties. | 

Lancaster.—At the last meeting of the Town Council the 
Tramways Committee reported that they bad had an offer from a 
syndicate to purchase the right to construct electrical tramways 
in the borough, obtained from Parliament last year. The idea of 
the тое was to buy the tramway system between Lancaster 
and Morecambe, convert it to electrical traction, and then con- 
nect it with the proposed Lancaster route. The committee had 
refused the offer, and the Council confirmed tbe decision. A 
beginning with the actual work of laying down the new system in 
the borough would be made soon. 

Pontefract.—A Bill has been introduced into the House of 
Lords by Lord Dudley, Under-Secretary of the Board of Trade, 
to confirm a provisional order authorising the United Kingdom 
Tramway Syndicate to construcb tramways in the borough of 
Pontefract, the urban districts of Castleford, Featherstone, Nor- 


manton, and Whitwood, and the rural district of Pontefract, all 


in the county of the West Riding, York, and for other purposes. 
The order sete forth 20 sections of the tramway, and ib is provided 
that the promoters shall cause an electric iamp of not less than 


16 c.p. to be erected on the posts ab every interior angle of the 
road of 120deg. or less, and at every stopping place on the said 


tramways. 

Newport (Mon.).—A town’s meeting has been held to consider 
the question of the proposed conversion of the tramways to 
electric traction. The Town Clerk said the amount involved in 
the Parliamentary Bill was divided—£90, 000 for tramways, with 
extensions, and £40,000 for electrical purposes. The Mayor 


explained that at the lasb meeting of the Town Council tenders tor 
electric traction and power station amounting to £50,000 were 


accepted. The whole scheme would cost £96,000. Eventually, a 
reaolution that the Mayor and Corporation be asked to rescind 
the resolution carried at the last meeting of the Council was 


carried by a large majority. Ib is expected thab a poll of the 


ratepayers will follow this action. 

Metropolitan Railway Bill.—The Parliamentary Committee 
appointed to consider thie Bill has issued a special report, in which 
they say that it is intended by the Bill to empower the Metro. 
politan Railway Company and the Harrow and Uxbridge Railway 
Company to make a deviation railway and other works, and to 
abandon portions of aubhurised railways which will be thereby 
rendered unnecessary. and to release a portion of the money 
deposited with the High Court of Chancery in respect of the 
abandoned portions of railway; and аб ib is proposed by the 
Bill to revise and extend the period limited by former Acts for the 


compulsory purchase of lands and for the completion of bhe rail. 


ways and other works thereby authorised. 

Sheffield.— On Saturday night a fitter’s labourer named Joseph 
Hand was knocked down and killed by an electric car which ran 
right over him. 16 was some 20 minutes before his body was 
recovered from beneath the car, and at the inquest on Tuesday 
the question of the delay in extricating the body was raised. The 
jury returned a verdict of accidental death. the foreman remark. 
ing that he thought it would be wise for the Corporation to pro 
vide some means of lifting cars without such delay. If a man's 
foot had been under the car there would have been a similar 
delay, there being no appliances on the car. It was finally 
agreed to add a recommendation from the jury, to the effect 
that *' jacks” should be stationed аб frequent intervals along each 
tramway route. 

Glasgow.— Оп behalf of the Board of Trade, Colonel Yorke has 
inspected the permanent way of the electric tramway router 
bebween St. Vincent-place and Maryhill and St. Vincent.place and 
Kelvinside. The electric cars are expected to be running on there 
routes in the course of a few days, after which the horse car traffic 
will practically be confined to the southern and eastern districts of 
the city, in which, however, the electric cars are already partially 
in operation. The total receipts of the Corporation tramways for 
the year ending this week amount to £485 000, as againat £464,786 
for the previous year, giving an increase of over £20 000. Of thad 
increase about half is accounted for since the exhibition opened 
and the electric cara began to run, the increase аб the end of April 
being about £10,000, 

West Ham.—The idea of enlarging the present power station 
at Abbey Mills in connection with the proposed tramways has 
been abandoned in favour of erecting entirely new premises on 


the site of the old sewage pumping station ab Canning Town. 


Tbe equipment of the new station will comprise three seta of 
engines and dynamoe, with а total capacity of 1,500 kw. for 
tramway purposes; seven sete, with a capacity of 4,800 kw. for 
lighting and other purposes; 16 boilers, five condensers, two 
economisers, and accessories. 


Altogether the new station will 
possess a capacity of 4,800 kw. The electrical engineer (Mr. 
James K. Bock) in hie report, submitted to the Council, on the 
power to be installed for tramways, suggests that it would be 
well to provide sufficient power to supply 100 motorcars ab one 
time, 

West Cumberland Tramways BilL—The House of Commons 


Select Committee presided over by Mr. Seale Hayne has passed 


the preamble of this Bill, the only opposition before the com- 
mittee coming from Cleator Moor. Under this Bill ib is proposed 
to raise £400,000 by shares and £100,000 by borrowing for the 
purpose of conetructing tramways and to supply electricity for 
all public and private purposes within certain limite. The pro- 
posee tramway commences at Cleator Moor, rans through White- 

aven to Workington, Low Seaton. Maryport, and terminates ab 
Silloth, being 31 miles in length. The line would serve 15 impor- 
tant villages and five important towns, the latter having a popula. 
tion of 68,000, and the whole district 120.000. The estimated cost 
of the line and generating station is £361,000. With respect to 
the opposition of Cleator Moor, their only rcal objection was in 
respect of a bridge, which they said the promoters sbould be com- 
pelled to widen if they were making their tramway, but the 
commitbee decided that the bridge in question was wide enough 
for the purpose. 

Warringten.—A* the monthly meeting of the Rural District 
Council the promoters of the South Lancashire tramways scheme 
wrote stating that they are now in a position to agree to under- 
take the supply of electricity in bulk to the Council for the 
purpose of electric lighting, power, etc., in the district of 
Burtonwood. The pro ls of the company, briefly, are that 
the Council should obtain their own electric lighting order and 
provide a network of distributing mains in the district named, 
together with the sub-station for receiving the eupply of elec- 
tricity in bulk. The Council would thus become their own under - 
tskers under the Electric Lighting Act, and would by this 
arrangemeno be relieved from a large capital outlay for a generat- 
ing station. The company’s generating station would be situate 
ab Atherton. and mains would be laid to the діви ісо free of charge. 
Io was stated that the opinion at Burtonwood was that they would 
rather carry bhe electric lighting scheme out themselves, and it 
was decided that the matter should be in abeyance pending a 
further expreseion of opinion from Burtonwood on the subject. 

Cardift.— Aba meeting of the Tramways Committee on Friday 
the sub-committee reported in detail on their inspection of 
different types of electric cars in different parts of the country. 
The sub-committee stated that owing to the exceptional features 
arising both iu the service required and on some ot the routes over 
which the cars would have to work аб least three types would bs 
necessary single deck bogie саге, double deck bogie сагв, and 
double deck four-wheel cars. The committee recommended that 
the Splott route should terminate at Custom House · street instead 
of running the single deck cars through to Grangetown, where 
double-deck cars could be very easily used. The single-deck car 
recommended would have & carrying capscity of 31 passengers, 
and the double-deck bogie cara a carrying capacity of 68 
passengers, having accommodation for 30 passengers inside and 
38 outeide. Lath garden seate instead of the knifeboard or 
longitudinal seats, a double staircase, and two motors as propel- 
ling power were also recommended. The recommendations were 
adopted, and the engineer was instructed co prepare specifications, 
so that tenders mighb be invited as soon as possible. 

Blackburn.—As stated in our last issue, the annual report on 
the working of the Corporation tramways, as presented to the 
Tramways Committee, shows a loss of £3,776 on the year’s work- 
ing. The total receipts from both electric and steam traction 
amount bo £36,972 odd, while the working expenses amount to 
£98,947 odd, leaving a balance of £8024 odd. Taking into 
account the capital charges on loans to the figure of £11,801 odd, 
there is a deficit of £3 776 odd. Throughout the pasb year the 
work of the electric equipment of the lines and the relaying of the 
permanent way have been pushed on as taet as material could be 
delivered, and it ie anticipated that the cemetery section will be 
ready for elecbric traction by the end of June and the Charch 
section by the end of July. In October last the Darwen section 
was opened for electric traction, and has worked satisfactorily, and 
shown a considerable increase in receipts over the corresponding 
period of the previous year. Referring to the financial ition, 
the report states that the electric car expenees are higher than 


what they will be when all the sections are working, on account of 


sundry expenses incurred in handling the new саге as they are 
delivered, and this amount can only be placed against the revenue. 
The receipts per mile on all sections are nob as high as was 
expected, partly owing to the large amount of mileage run in the 
early hours of the morning for experiment. An increase of faree is, 
therefore, recommended. There are at the presend time 5 22 miles 
of electric tramways in operation and 5'5 milee of steam. 
Belgium.— The sixteenth annual report has been issued of the 
Société Nationale des Chemins de Fer Vicinaux, which was 
founded in 1884, under the auspices of the Belgian Government, 
for endowing with railways, generally light, and of metre 
(3tt. 3gin.) gauge. districts which would nob in the ordinary way 
receive tho benefits of railway communication for many a year to 
come; but, through the beneficent action of the society, the 
railways are made and stocked by means of capital subscribed, — 
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in varying but deflned proportions, by the Government, the 
provinces, the communes through which they pass, and oom. 
panies or individuals inberested in them, Although a few lines in 
outlying districte did not pay their way ab first, and some of them 
even incurred a considerable loss, provided for by general and 
special reserve funds, such loss is now almost entirely made good, 
and only two of the 104 lines conceded, representing a collective 
length of 1,481 miles, show a agn: balance on the wrong side. 
To the reporb is appended а graphic diagram showing аб à glance 
the progress of tbe socieby's operabions since ite formation, with 
the remarkable success achieved. After the firsb year's working 
the curve of the annual receipts is almost a straight line, the 
figure having increased from £3,505 in 1885,бо £393,660 last year, 
e curve of the lengths worked, also varying but slightly from a 
straight line, shows an increase from 36 miles in 1885 to 1,143 
miles last year. The curve of the lengths of lines conceded shows 
greater varlation, as also does thab of the capital subscribed, for 
each line has ite separate capital, attaining last year the total of 
£4,964,360. Of the 79 lines thab have been worked for more than 
a year, 40 yield a dividend higher than that guaranteed ; 10 more 
than 3 per cent.; 11 more than 24 per cent. ; and six more than 
2 per cent. 
London Underground Railways. —The Joint Committee of the 
two Houses of Parliament appointed to consider the routes 
roposed in various underground railway Bills now before 
arliament resumed their enquiry on Friday. On behalf of 
inhabitants of Hampstead, counsel removed an impression that 
there was no opposition to the Charing Cross, Euston, and 
Hampstead line. Mr. Balfour Browne, K.C., opened the case 
for the King’s-road Railway. From Eel Brook-common ab 
Fulham the line would proceed through a densely-populated 
district, of which King’s-road was the main artery, and would 
terminate at Victoria Station, where the line would get into 
touch with more than half the railways of London. It was stated 
in evidence that the line would be two miles and six furlongs, and 
there would be stations ab Wandeworth Bridge-road, Grosvenor- 
street, and the bottom of Sloane-street. The size of the proposed 
tube was llft. 6in., and there would be two classes of fares ab a 
uniform rate. Mr. Balfour Browne next stated the case for the 
Piccadilly and City line, which, starting from an end-on janction 
with the North-Eastern London line at Cannon street and inter- 
changing traffic there with the District Railway, would р i 
with stations at Ludgate-circus, the Law Courts, and Wellington- 
street, Strand, to Charing Cross, and finally to Piccadilly, where 
ib was proposed to make an end.on junction with the Piccadilly 
апа Brompton line, If, however, the promoters of the latter line 
objected to this junction, then by means of an interchange station 
the Piccadilly and City passengers could have connection with the 
Hammersmith and Charing Cross line. Sir Douglas Fox described 
the route with ite various connections and subways, and pointed 
out how St. Paul's Cathedral had been carefully avoided by 
taking the line under Carter-lane. The congested space in front 
of the Mansion House had also been avoided. The tube contem- 
plated would be 13ft., but the promoters proposed powsrs for 
13ft. Gin. Counsel then opened the case for the West and South 
London Junction line. The sections of the line proposed include 
a line from Bishop’s-road, Paddington, to the Marble Arch. 
Another section would continue the line to Victoria, arrangements 
having been made with the Office of Woods and Forests to run 
under the park by the side of Park.lane. А third section passed 
from Victoria under Vauxhall Bridge-road to the river, and thence 
by the Oval to а terminus in Camberwell New.road, where а 
generating station would be established. Subways ab various 
points would give passengers connections with other lines, and 
thereby establish useful communication between the north-west 
and south-east of London. The connections of the proposed line 
with 17 other lines он апа proposed. having been explained, 
Sir Douglas Fox, on behalf of the North-West London Company, 
stated the objections to the proposed line crossing under the 
projected North-Western line near the Marble Arch. If the 
promoters would raise their level and join end-on with his 
company, his directors would be prepared to enter into an arrange- 
ment with them. The Committee adjourned to June 11, 


LIGHTING AND GENERAL, 


Creydon.—A main is to be laid ab a cost of £1,200 to supply 
current to 17 houses in the Pampisford-road district. 

Kyle.—Mr. Kerr, architect to the Guardians, has been asked to 
report upon an installation of electric lighting for the house, 

Share Market. Nothing much was doing in electric securities 
during the week beyond British Westinghouse preference and 
Metropolitans. 

Submarines.—' The Russian Government are building an elec- 
trically-driven submarine boat ab Kronstadt, which is to be 
finished by the end of June. 

Li —Mr. H. P. Boulnois has held the enquiry into the 
5 of the City Council for sanction to borrow £300,000 for 
the purposes of electric lighting. 

Canterbury.—Mr. F. H. Tulloch has held an enquiry into the 
Town Council’s application for sanction to borrow £17,000 for 
the purposes of electric lighting. 

Biyth.—A commencement has been made with the power 
station buildings of the electricity works for the Northern 
Counties Electricity Supply Company. 

Poplar. — Тһе loyal bur are 5 for current at 3d. 


per unit, and are tening that if their be nob complied 
with new customers will become scarce, 


Dalmeny.—The electric light is about to be installed at Lord 
Rosebery's residence, Barnbougle Castle, Dalmeny, by Mesers. 
Anderson and Munro’s Edinburgh branch. 


Personal —Mr. E. T. Williams, assistant borough electrical 
engineer, King's Lynn, has been appointed to the position of 
engineer-in-charge ab the Belfast Corporation electricity works. 


Gloucester.—Alderman Fielding has been added to the Works 
Sub-Committee of the Electricity Supply Committee. Mr. Bache 
is obtaining estimates for the cable to be purchased for supplying 
the hospital. 

British Thomson-Housten Co.— This firm have jusb issued a 
new list of albernate-currenb fan motors, which should find & гесу 
sale while the hob weather lasts, We notice that they are design 
for a frequency of 60. 

Stock Exchange.— The Committee of the Stock Exchange 
have ordered the Aron Electricity Meter, Limited, 125,000 
ordinary shares of £1 each, fully paid, Nos. 1 to 125,000, to be 
quoted in the official list. 

Edin At the last meeting of the sub-committee of the 
Electric Lighting Committee of the Town Council it was reported 
that the applications for the electric light during the pasb year 
were equal to 194,000 8-c. p. lampe. 

Taunton. —Colonel W. R. Slacke has held an enquiry into the 
Town Council's application for sanction to borrow £21,000 for 
electric lighting purposes and £4,500 for the erection of a refuse 
destructor near their sewage outfall works. 


Southwark.—Tho City of London Electric Lighting Company, 
Limited, intend to apply for a provisional order empowering them 
to supply electric energy for all purposes throughout the whole 
area of the metropolitan borough of Southwark. 

Hoyiake. — The чо and West Kirby District Council have 
decided to light by electricity the public lamps in the streete in 
which electric mains are laid. We note that the supply will be 
available for consumers within the next few days. 

Boating Aocident.—The employés of Messrs. Callender's tele- 
grapb works on the 26th inst. held a club regatta off Belvedere, 


and we very much герге to learn that, during a heavy squall, two 
men, named Moir and Cobb, were drowned owing to their boat 
being upeeb. 


Br —The Town Council on Weduesday adopted a 
resolution stating that the present is not an opporbune time to 
carry oub the Bridlington Electric Lighting Order, 1900, and that 
the carrying oub of the order be postponed, the town clerk being 
instructed to apply to the Board of Trade for an extension of the 
period of two years. 

Greenwich.—The Guardians have decided to light the schools 
at Halfway-street, Sidcup, by electricity, and an estimate is 
being prepared of the cost. The Borough Council on Wednesday 
passed a resolution disapproving of a provisional order being 
granted to the City of London Electric Lighting Company to 
supply electric energy for all purposes in the borough. 


A Large Order.—Messrs. Ernest Scott and Mountain, Limited. 
of Close Works, Newcastle-on-Tyne, have, we are informed, secured 
the contract for the electrical equipment of the Porb Talbot Steel 
and Iron Company’s steel-rolling milla which are now in course of 
erection. This is probably the first new mill in which a complete 
installation of electrically-driven machinery has been adopted. 


Penzance.—The following report was adopted at Wednesday's 
meeting of the Town Council: The Electric Lighting Committee 
had before them a letter from Edmundson's Electricity Corpora- 
tion, Limited, asking to be allowed to carry oub the electric 
lighbing*order in case the Council do not see their way to carry ib 
oub, and recommend that they be asked to state the terms on 
which they would do во.” 


London Gazette. The promoters of the City and North-East 
Suburban Electric Railway Company intend to petition for addi- 
tional provision to authorise alteration of levels of а portion of the 
proposed railway and the use of land at Low Leyton for the con- 
struction of a generating station. The Ambleside Urban District 
Council propose to transfer their electric lighting order to the 
Windermere and District Electricity Supply Oompany, Limited. 


Lancaster.—At Wednesday's meeting of the Town Council a 
resolution to pay £20 to Mr. Alan Fraser, late borough electrician, 
was defeated. Ib will be remembered that Mr. Fraser went out 
bo the war as a yeoman, with the consent of the Corporation, who 
allowed him £1 a week during his absence. While he was away 
they appointed a new electrical engineer in reference to a scheme 
of electrica] tramways. Mr. Fraser came home ab his own 
expense, obtained a better position elsewhere, and then asked the 
Council to refund him part of hie return fare from South Africa, 
which it is alleged the War Office made him pay. The Council 
refused on the ground that they never asked Mr. Fraser to return. 


Jamesville Triplex Electric Pump.—The Jamesville Iron- 
works Company, of Jamesville, Pa.. U.S.A., has send us a copy 
of their pomp circular. In it special reference is made to electric 

umpa or mine work, and the advantage of electric transmission 
pointed out. Small pumps can be so easily erected and moved 
when they are electrically driven. The pumps made by the above 
firm are of the bhree-throw ty The motor is placed on the same 
bed-plate, with its axle extended on both sides, so thab there is a 
double drive. A pinion, one on each end of the shaft, then gears 
into two large gear wheels placed one on each end of the pump 
axle with its three cranks. This firm standardises its pumps 
кезш to the lift required, this ranging from 8500. up to 
‚200, 
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Runsorn.— We regret to hear that on Saturday morning a fire 
occurred at the Wigg Chemical Works, Runcorn, beloaging to the 
United Alkali Company, and damage was done, it is reported, to 
the extend of £25,000. There were several explosl»ns, bab no 
persons were injured. 

Notting Hill.—The Notting Hill Electric Lighting Company's 
Bill seeking powers do provide additional stadion accommodation 
to meet the demands for the supply of electrical energy within 


their area of supply," has passed the Unopposed Bill Committee: 


of the House of Commons. 


Provisional Orders.—Bille to confirm certain provisional 
orders made by the Board of Trade under the Electric Lighting 
Acte, 1882 and 1888, relating to the electric lighting of Birstall, 
Skipton, and Honley, have paseed committee, and in due course 
will be reported for third reading. 


Athton-under-Lyne.—The Town Council have issued the statu- 
tory notice that they intend, in accordance with the provisions 
of vhe regulations made by the Board of Trade on Sept. 11, 1897, 
to apply to the Board of Trade for permiseion to aiter the standard 
pressure at which energy is to be supplied. 


Nowark.—An enquiry is to ba held into the Urban Diatrico 
"Council's application for power to borrow £30,000 for electric 
light. In the meantime the Electric Lighting Committee have 
been instructed to consider the possibility of obtaining electricioy 
in bulk, within а reasonable time, from the company whoee Bill 
is now before Parliament. 


Light Cure.—Mr. Alfred Harmsworth has given £10 000 to the 
: London Hospital, Whitechapel, to endow one of the three lamps 
started there for the light cure of lupus. The authorities of the 
hospital hope that this very generous acb will be followed, and 
thao the other two lamps, one of which was presented to the hos- 
pitel by Queen Alexandra, may be similarly endowed, as each lamp 
costes the hospital £400 a year. 


Bristol —Mr. Bird having resigned the poeb of station super- 
intendent, on his appointment to the managership of the Guernsey 
Eleotrie Supply Company, it has been decided to promote 
Mr. J. H. Bolman, B. Se, to the vacant post. Extensions of the 
mains to St. Stephen's-streeb, Canon's Marsh, and ao Red land 
have been sanctioned. Ап application for an extension in 
Silverthorpe-lane stands deferred. 


Chiehester. —The Corporation have followed with great interest 
the working of the electric lighting ab Windsor, and have just 
received a report stating that the deduction to be drawn from the 
same was that Chichester would do well to embark on a like under. 
taking, taking care, however, that ib was retained in the hands 
of the Corporation. and that the expenditure on vhe worke was 
nob so lavish as in the case at Windsor. 


Mansfield. —The Electric Lighting Committee having decided 
to proceed with the electric lighting works and not to accepb the 
offer of the Derbyshire and Notte Electric Power Syndicate to 
take the whole of the energy from them, preferring to erecd their 
Own generating station and lay their own mains. Specifications 
have been epproved and the engineer has been suthorised to ask 
for tenders, as the committee are most anxious to push on with the 
local scheme as quickly as possible. 


Radstock.—The Urban District Council have adopted a report 
staring that the Lighting Committee had considered Mr. Preece's 
report upon an electric lighting scheme for Radstock and Mid- 
somer Norton, and had decided to defer the matter to a future 
meeting of the committee, the surveyor ia the meantime to make 
enquiries and to report further as to the relative сово of pumping 
at the proposed sewage works by electrical and other power, and 
also to report generally upon the electric lighting. 


Barnet.—At the last meeting of the Urban District Council 
the following letter was read from the North Metropolitan Elec- 
trical Power Company, Limited: We duly received your letter 
of the 8bh inst. enquiring the terms upon which we should be 
prepared to light the new area, and having carefully considered 
the matter, beg to вау that at present we should much prefer not 
to make any exbensions in the directions indicated until the 
business has been further developed in the district we are now 
dealing wibh." 

Boiler Certificates.—It has been arranged thab the Parlia- 
mentery Commitbee to consider the Bill to grant certificates to 
persons in charge of steam-engines and boilers, second reading of 
which was agreed to earlier in the session, shall consist of the 
following persons and a motion to the effect is to be made at the 
reassembling of the House: Mr. W. W. Allan, Mr. Baldwin, 
Bir J. Brunner, Mr. Crean, Mr. Galloway, Sir A. Hickman, Mr. 
Jacoby, Mr. Nannetti, Colonel Pilkington, Sir F. Powell, Mr. 
Renshaw. Colonel Royds, Mr. Tomlinson, Mr. J. Wilson (Durham), 
апа Sir Т. Wrightson. 


Tenbridge.—The adjourned enquiry by the Local Government 
Board into the Urban Districb Council's application to borrow 
£20,400 for electric lighting purposes was concluded ab the 
Central Hall on Friday. Mr. er Harris, K.C., M.P., again 
appeared for the Council, and Mr. Atherley Jones, K.C., M.P. 
(instructed by Messrs. Freer, Morgan, and Brown), for the oppo- 
sition on the part of tke ratepayers. There was again a good 
attendance, incinding Couzcillor W. Baldwin, Councillor F. Last, 
J.P., Councillor R. W. Annison, Councillor О. Dadeon, Councillor 
I. Race, Mr. C. E. Warner, Mr. J. Lee, and others. 

Warwick.—The Board of Trade have granted a provisional 


order to thé British Electric Traction Company, Limited, for the 
supply of electricity within the borough of Warwick. The order 


provides that the local authority may acquire the nidi of 
the company for the supply of this area within six months after 
the expiration of a period of 28 or 35 years from the commence- 
ment of the order on giving two years’ notice. A special power 
is also granted to the company to enable ib at any time withiu 
one year from the commencement of this order to transfer the 
undertaking to the Leamington and Warwick Tramways and 
Omnibus Company, Limited. 

Weston-supor-Mare.— Mr. B. Heap (chairman of the Urban 
District Council) aod Mr. J. E. Norman (vice chairman) last Friday 
awitched on the current ab the Weston - super - Маге and District 
Electric Supply Company's station. Ib appears that upon taking 
over tbe Council's provisional order for electric lighting, the 
company had undertaken to supply the compulsory area defined 
therein withio 15 months. This period has been slightly exceeded, 
but the company have extended their mains considerably beyond 
the limite of the prescribed area. The applications: number 95, 
with а consumption of from 4,000 to 5,000 lampe. Mr. S. С, 
Leech ia the resident manager.engineer, and Mr W. C. C. 
Hawtayne the engineer representing the Council. The tramway 
will be supplied from the same building. 

Wimbledon.—The statement ot accounts of the Electric 
Lighting Committee just issued is considered emioently sabis- 
factory. The accounts for the year ended March 31, 1901, show 
that the existing дебо ай that time was £65,000; the expenditure 
on repayment had been: principal. £1 551. and interead, EI 483; 
and working expenses were £6,338—tobal expenditure, £9,373. 
The revenue from private consumers was £5 479; from public 
lighting, £4 028 a total of £9 508 ; leaving a balance of profit for 
the firao time of £134. 9з. 7d. The engineer has been authorised 
to carry out cable extensions in the following roads at an estimated 
сово of £105: Woodside, Spencer-hill, Queen’s-road. The esti. 
mate of capital expendituce for the 12 months ending March 31, 
1902, is £7 500 апа application is to be made for sanction to the 
borrowing of this amount. 

French Menners —From the Paris chief telephone exshange 
comes the following story, which, if true, is typical of the 
excitable and self important personages whose rudeness towards 
ladies may be observed daily ab any Paris tramway or railway 
terminus: A well-dreesed man called and asked which office be 
was connected with He was shown into the room of the lady 
superintendent, and immediately made a violent assault upon 
her, boxing her ears with closed fiste, while he exclaimed, '' So 
you are one who makes a fool of me whenever I ring you up." 
The lady screamed loudly for help, and the police had to be called 
in to remove bim to the lock-up, where he stated that he had been 
во inceneed ао the muddle the telephone clerks made of his calls 
that he determined to teach some of them the lesson that he was 
not to be played with. 

Blackburn — Mr. A. S. Giles, the borough electrical engineer, 
haa just issued his annual report on the working of the electricity 
department during the pasb year. The receipts are stated ab 
£14 465. 3s. 5d., against £11,843. 103. in the previous year, an 
increase of 22 per cent.. while the expenses have been £9,383. 
la. 108., against £7,135. Os. 2d., leaving a gross profit of £5,082, 
Is. 7d., against £4,078. After paying the interest and sinking 
fund charges there is a balance in hand of £273. 7s. 8d., against 
£19. Is. lasd year. The coed of generating in the works has been 
reduced from 1:65d. per unib last) year to 1:321., and the total 
costa, including management and distribution to the consumers, 
from 2:07d. per unit to 1 78d. "There is an equivalent of 56 524 
lamps of 8 c.p. connected to the mains, ап increase of 10 524 
over the previous 12 months. Daring the year applications were 
received for supply to 54 additional motors, which now total 94, or 
an aggregate of 280 b.h.p. The number of consumers taking 
the supply for all purposes is 670, an increase of 66 over last year, 
and the average price obtained per unit sold is 27d. The total 
output from the works for the year is 1,159,861 Board of Trade 
units sold, an increase of about 53 per cent. over last year’s pro- 
duction, and during the year two additional generators have been 
put down of 256 kw. each, which brings up the capacity of the 
works to 3 280 h.p. The maximum load on the works at any one 
time was 1.112 kw. on March 23 last. Mr. Giles advises a uniform 
charge of 2з. per quarter for all meters up to 50 amperes. He says 
the number of meters in service is 692, costing about £3,114. 
The market price to-day for à meter up to 50 amperes is £4. 10«. 
The present rentals are 2a. 6d. per quarter each up to 25 ашрегев, 
and 53. per quarter for one of 50 amperes capacity. 

Islington.—At last Friday's meeting of the Borough Council 
a report was received from the Electric Lighting Committee 
stating that they had had under consideration the difficulties 
which confront them in connecting consumers in streets where 
supply mains are laid owing to the restriction contained in 
Standing Order No. 12, thab no contract shall be entered into 


agreed report 
Lighting Committee stating that the late Vestry authorised 
extensions of mains in Hornsey-road, and that the cost of such 
mains was included in a loan, sanction to which has been gratrted 
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by the London County Council. As some technical questions 
the system of laying the mains were under 
e, and time must necessarily 


connected with 
consideration by the Board of T 
elapse before any definite conclusion is arrived ab, the committee 
thought this work should be proceeded with, and with that view 
they obtained an estimate from the electrical engineer of the 
cost, calculated on the same basis as was used in preparing the 
estimates for the original loan, which amounte to £10,530. 
London County Council.—In connection with the Holborn-to- 
Strand improvement the Council is acquiring from the Metro- 
politan Electric Supply Company, Limited, their station buildings, 
machinery, and works in Sardinia street. Section 55 of the London 
County Council (Improvements) Act, 1899, requires the Council to 
convey to the company a new site, to pay “a sum equal to the 
costs and expense of erecting and fitting up а new generating 
station upon the new site with new plant of a capacity to generate 
апа supply electrical energy to an output of nob less than 
4,000 kw.," and to fulfil other conditions. The company con- 
tended thab the sum to be paid to them ought to include the 
value of spare or stand-by plant, and that the normal capecity 
of the entire plant ought to be not less than 5,000 kw.; but 
the Improvements Committee were advised that there was 
no obligation upon the Council to pay tbe cost of erecting 
and fitting up a new station with plant of a capacity to 
erate a supply, under ordinary circumstances, of more 
an 4000 kw. Accordingly an action against the company 
was commenced by the Council in the Chancery Division for a 
declaration as to the rights of the parties under the Act; and 
Mr, Justice Farwell decided in favour of the Council’s contention. 
The ошо күрөө ainst this decision. Lords Justices 
Collins and Stirling, who heard the appeal, disagreed with the 
judgment of Mr. Justice Farwell, and decided that it was 
open for the arbitrator to eay whether or nob any spare 
or stand-by plant was necessary. The appeal was accordingly 
allowed. Notice of appeal is now to be given a d the 
decision of the Courb of Appeal in the action by the Council 
ainst the Metropolitan Electric Supply Company, Limited. 
Notices under Electric Lighting Acts and Orders have been 
approved of as follows: the Central Electric Supply Company, 
under the company’s Асб of 1899, to lay extra high-tension mains 
from the company’s generating station along Lodge place, Grove- 
road, Rossmore-road, Harewood -avenue, Marylebone - road, 
Gloucester-place, Porbman-square, Lower Seymour-street, James- 
street, Oxford-street, and along Wigmore-street, Cavendish. 
square, 8 t.sbreet, and Great Portland - 
streeb; the County of London and Brush Provincial Electric 
Lighting Company, under the County of London (Northern 
Extensions) Order, 1897, to construct a transformer box in Cross. 
street, Hatton-garden ; the London Electric Supply Corporation, 
under its order of 1889, to construct an underground converter box 
in Manning-street, Bermondsey, and under the same order to lay 
trunk and high-tension distributing mains across Waterloo-road 
and along Exton-street ; the Metropolitan Electric Supply Com- 
pany, under the West London Order, 1889, to lay low-bension mains 
along portions of Mortimer-street and Great Portland-street, and 
also to lay high-tension mains along and across Marlborougb-hill, 
and along Circus-road and Lennard-place, and under the Pad- 
dington Order, 1890, to lay high-teneion mains along and across 
Shirland-road ; the St. James and Pall Mall Electric Light Com- 
pany, under the St. James Order, 1890, to lay extra high-tension 
mains along Oxford-street, Argyll streeb and place, Carnaby- 
street, Ganton-street, and Marsball-street to the company’s 
station ; the Westminster Electric Supply Corporation, under the 
Westminster Order, 1889, to lay extra high-tension mains along 
Robert.street, Gilbert.sóreet, Providence-court, North Audley- 
street, Green-street, Park-lane, Hamilton-place, Hyde Park- 
corner, Grosvenor place and gardens, Ebury-street, Belgrave-road, 
Eccleston-place, Charlwood-street, Vincent-square (two sides), 
Carey-street, Regent-place, Horseferry-road, and Millbank-street, 
and to construct four underground chambers ; the St. Pancras 
Borough Council, under the 85, Pancras (Middlesex) Order, 1883. 
to lay maine along Park-sbreet, Albert road and terrace, and 
Savernake-road, and along Charlotte-streeb and Stephen-street. 


LIGHT RAILWAYS. 


An аач has been held into the proposed Wales and 
Laughton light railway order. 

We understand that the provisional order granted by the 
Light Railway Commissioners for extensions of the Barnsley 
and district light railway has been confirmed by the Board of 


e. 

The promoters of the pro light railway to the Lizard 
propose to work the railway by electricity instead of steam, an 
offer having been made to provide the greater part of the 
money required to construct the line on oondition that it was 
worked. olestaisally, and that level crossings were substituted 
Jor а 

The dlesex County Council are about to apply for four 
orders, involving the construction of about 75 miles of light 
railways, at an estimated cost of £25,000 per mile. Applica- 
tion is also to be made (1) for the construction of a light 
railway from Holmfirth to Southowram, near Halifax, for 

traffic only, of which Mr. Myers Beswiog, of Leeds and 
estminster, is the engineer for the scheme, and Messrs. Land 


Thanet (Extensions) (confirmed), Essin 


and Foster, Halifax, the solicitors; (2) for the construction 
of two lines in the parishes of Melton Bromeswell, Sutton, 
Shottisham, Hollesley, Alderton, and Bawdsey, to be called 
the Woodbridge District and Bawdsey Light Railway ; and ( 
of а line in Woolwich, Greenwich, Eltham, Charlton, an 
Kidbrook. 

The fourth annual statement just issued by the Commissioners 
shows that since the date of the last report the Treasury have 
conditionally agreed to make the following advances in respect 
of light rallways authorised by orders confirmed by the Board 
of Trade: Leek, Caldon Low, and Hartington (Waterhouses to 
Hulme End section), £5,000, in addition to £10,000 previously 
promised ; Tanat Valley, £10,000, in addition to £18,000 pre- 
viously promised ; Welshpool and Llanfair, £7,500, in addition 
to £7,000 previously promised; Wick and Lybster, £5,000 
as а free grant and £3,000 as a loan without interest, in 
addition to £20,000 previously promised. The Treasury have 
also conditionally agreed to advance sums in respect of certain 
orders approved by the Light Railway Commissioners, but not 
yet submitted to the Board of Trade for confirmation—viz., 
Cromarty and Dingwall, £25,000 as a free grant and £12,500 
as & loan without interest ; Elsenham, Thaxted, and Bardfield, 
£3,250, in addition to £16,000 previously promised. 

Fifty-six applications for orders to authorise light rallways 
were made in the year 1896-7; 65 in the year 1897-8 ; 94 in 
the year 1898-9; 67 in the year 1899-1900; and 27 in the 
month of November, 19,000. "The Commissioners' report deals 
with 126 orders (in respect of 155 applications) which they 
have submitted to the Board of Trade for oonfirmatlon. On 
Dec. 31, 1899, 18 orders were before the Board of Trade for 
consideration. Of these, 13 were confirmed by the Board 
during the year under report, and five were held over for 
various reasons, one of them having since been oonfirmed. 
In the course of the year the Light Railway Commissioners 
submitted 40 fresh orders to the Board for oonfirmation. 
Objections to the confirmation of the orders were lodged with 
the Board of Trade in most instances, and in each case a day 
was appointed for the consideration of the order, and an oppor- 
tunity of being heard was given to objectors. The Board of 
Trade also considered each order with special reference to the 
points mentioned in Section 9 of the Light Railways Act, and 
made various amendments in the orders. Sixteen of such 
orders, in addition to 13 previously mentioned, were confirmed 


by the Board of Trade during the year. The remaining orders— 
24 in number— were still under consideration on Dec. 31 last, 
but of these 10 have since been confirmed. 


The orders dealt with by the Board of Trade during the year 
1900 are recapitulated as follows; (a) Orders under considera- 


tion on Dec. 31, 1899—*Kelvedon, Tiptree, and Tollesbury 
5 over at request of promoters); Derby and Ashbourne 


under consideration); Abergavenny and Monmouth (held over 


at request of promoters); Redditch and District, Callington, 
Basingstoke and Alton (Amendment), Dudley and District 
(Extensions) and Gosforth and Ponteland ; South Staffordshire 
(confirmed), Cheltenham and District (confirmed), North 


Lindsey (confirmed), North Lincolnshire (confirmed), Isle of 
n and Ashmore (con- 
firmed), Rhyl and Prestatyn (confirmed), and Mid-Suffolk (oon- 
firmed) ; Aldershot and Farnborough (consideration deferred 
pending the completion of negotiations betweeen the promoters 
and the War Office) ; Waltham Cross and Enfield (consideration 
deferred pending the submission of the Middlesex light rail- 
ways order now before the Light Railway Commissioners). 
(b) Orders submitted for confirmation during the 12 months 
ended Dec. 51, 1900: East Anglian (consideration deferred 
pending result of proceedings on Lowestoft Corporation Bill in 
Parliament); Cheltenham and District (Extension), Bishop's 
Waltham, Bexhill and St. Leonards, Highbridge, Wedmore, 
and Cheddar, Robertsbridge and Pevensey, South Staffordshire 
(Extensions), Bere Alston and Calstock, Lastingham and Rose- 
dale, North Wales Narrow- Gauge Railways( Beddgelert Light Rail- 
ways Extension), Bourne Valley, Barnsley and District, Gates- 
head and District, Peterborough and District, Bromsgrove, Rhyl 
and Prestatyn (Extensions), and Wotton-under-Edge (confirmed); 
*Ormskirk and Southport, *Long Melford and Hadleigh, *Maid- 
stone and Faversham Junction, Spen Valley (Extensions), 
*Brackenhill, *West Hartlepool (Deviation, etc.), and Spen 
Valley (under consideration) ; Colne and Trawden, Barrowford, 
Nelson, and Leighton Buzzard and Hitchin (waiting action on 
the part of promoters) ; Nuneaton and District and *Oaking- 
ton and Cottenham (waiting action on the part of promoters): 
Aldershot and Farnborough (Extension) (consideration deferred, 
pending the completion of negotiations between promoters and 
the War Office) ; *Sheerness and District and *Morley and 
District (with counsel for settlement) ; Dartford District (action 
deferred, pending result of negotiations between promoters and 
certain a page ; East and West Yorkshire Union, Tickhill, 
*Nidd Valley, Bridgwater, Stowey, and Stogursey, Loughborough 
and District, and *Cleobury Mortimer and Ditton Priors (time 
for lodging objections not yet expired. Since confirmed. 

The orders confirmed since the of the Light Railways 
Act, are as follows : 1897 (1 to 4) toke and Alton, East 
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and West Yorkshire Union, Potteries, Hadlow. 1898 (5 to 30)— 
W n Vale, Flamborough and Bridlington, Crowland and 
District, Lizard, Lauder, Forsinard Melvich and Port Skerra, 
Gifford and Garvald, West Highland Railway (Loch Fyne), 
Bridlington and North Frodingham, Caledonian Railway 
(Leadhills and Wanlockhead), Carmyllie, Great Western Rail- 
way (Pewsey and Salisbury), West Hartlepool, Isle of Thanet, 
Dornoch, North Sunderland, Vale of Rheidol (Aberayron Exten- 
sion), Goole and Marshland, Pewsey and Salisbury (Devizes 
Branch), Amesbury and Military Camp (L. and S.W. Railway), 
North Holderness, Gower, Dudley and District, Bankfoot, St. 
George and Hanham, Middleton. 1899 (31 to 65)—Tanat 
Valley, Flamborough and Bridlington (Amendment), Barking 
and Beckton, South Norfolk, Didcot and Watlington, Grimsby 
and Saltfleetby, Leek, Caldon Low and Hartington, North 
Shields, Tynemouth and District, Kinver, Ventnor Inclined, 


Liverpool and Prescot, Isle of Axholme, Sheppey, Lendon. 


United, Merthyr Tydfil, West Manchester, Llandudno and 
Colwyn Bay, Axminster and Lyme Regis, Corringham, Chatham 
and District, Poole and District, Penzance, Newlyn and West 
Cornwall, Trent Valley, Portsdown and Horndean, Fraserburgh 


and St. Combs, Welshpool and Llanfair, Southend-on-Sea and | 


District, Glasgow and South-Western Railway (Maidens and 
Dunure) Didcot and Watlington (Extensions), Coggeshall, 
Bradford and Leeds, Doncaster Corporation, Wick and Lybeter, 
Cranbrook and Tenterden, Glasgow and South-Western Rail- 
way (Oairn Valley). 1900 (66-94)—Basingstoke and Alton 
(Amendment), North Lincolnshire, North Lindsey, Essington 
and Ashmore, Redditch and District, Isle of Thanet (Exten- 
sions), Dudley and District (Extensions), Rhyl and Prestatyn, 
Mid-Suffolk, Callington, Bexhill and St. Leonards, Cheltenham 
and District, Cheltenham and District (Extensions), Roberts- 
bridge and Pevensey, Highbridge, Wedmore, and Cheddar, 
Bere Alston and Calstock, Lastingham and Rosedale, North 
Wales Narrow-Gauge Railways (Beddgelert Light Railway 
Extension), Barnsley and District, South Staffordshire, Gates- 
head and District, South Staffordshire (Extensions), Broms- 
grove, Peterborough and District, Bourne Valley, Bishop's 
Waltham, Gosforth and Ponteland, Wotton-under-Edge, Rhyl 
and Prestatyn (Extensions). 1901 (95 to 105)—Oakington and 
Oottenham, Long Melford and Hadleigh, Sheerness and District, 
West Hartlepool (Deviation, etc.), Ormskirk and Southport, 
Kelvedon, Tiptree, and Tollesbury, Morley and District, Maid- 
stone and Faversham Junction, Brackenhill, Cleobury Mortimer 
and Ditton Priors, Nidd Valley. 


NEW COMPANIES. 


The following new companies have been registered since our last 
ue: 


Birkdale District Electric Supply Company, Limited.— 
Capital, £30,000. Object: to carry on in the United Kingdom 
and elsewhere the business of electrical engineers and contractors, 
suppliers of electricity, carriers of passengers and goods, elec- 
tricians, etc, | 

Straker Steam Vehicle Company, Limited. —Capital, £12 000. 
Object: to acquire from 8. S. Straker the benefit of certain 
existing inventions belonging to him in connection with steam- 
mobor vehicles, and to carry on the business of mechanical and 
electrical engineers, etc. 

Lewis Lighting System, Limited.—Capital, £15,000. Object: 
to adopt an agreement with E. Dalton; to acquire and turn to 
account any patents, inventions, licenses, concessions, and the like 
relating to improvements in the production of acetylene gas, and 
to carry on the business of electricians, engineers, lampmakers, etc. 

Fuller, Macleod, and Co., Limited, —Capital, £10,000. Object: 
to uire the business carried on at 9, Red Lion-court, E. C., by 
J. L. Fuller, as Fuller and Co., and to carry on the business of 
merchants, factors, dealers in electrical accessories and equipment, 
dynamos, motors, electrical engineers, makers of electrical and 
general engineering appliances, etc. 

Eagle Engineering and Moter Company, Limited.— Capital, 
£6,000. Object: to adopt an agreement with R. Jackson of the 
one part and J Котону and J. B. Bindloss, jun., for the com- 
pany of the obher part, and to carry on the business of engineers, 
electricians, wheelwrights, tube makers, screw, bolb, and nub 
manufacturers, moborcar makers, etc. 

Millington, Everitt, and Co., Limited.—Capital, £3,000, 
Objecb: to acquire from F. Millington the benefit of certain exist- 
ing inventions, and to carry on the business of electricians, sup- 
pliers of electricity, manufacturers of and dealers in electrical, 
galvanic and magnetic apparatus, electrical and general engineers, 
cycle and motorcar manufacturers, etc. 

Dolter. Electric Traction Company, Limited. — Capital, 
£100,000. Object: to acquire inventions, licenses, concessions, 
etc., relating to the production, treatment, storage, application, 
distribution, and use of electricity, in particular to acquire from 
the Société d'Exploration des Brevets Dolter, of 12, Rue la Fayette, 
Paris, the benefit of certain patents and patent rights in respect 
of certain inventions relating to electric traction, or apparatus 
therefor, and to carry on the business of an electric traction and 


supply company, etc, 


PROVISIONAL PATENTS, 1901. 


May 13. 

9911. Improvements in or in connection with direct-acting 
engines applicable for coal cutting, mining, drilling, 
tunnelling, stamping ore, pile driving. and the like. 
Sir Thomas Wrightson, Bart., M.P., and John Morison, 
24, Southampton-buildings, Cbancery-lane, London. 

May 18, 

10340. Methed of aud apparatus for mitigating the danger, 
with the object of preventing tho loss of life, that is 
attendant upon the rush of steam from a burst or 
broken steam-pipe, particularly such as the high- 
tension engines of battleships, cruisers, liners, etc., 
are Hable to. Charles Mackintosh, 159, Euston - road, 


London. 
May 20. 


10377. Main controlling electric switch. Sarah Dixon and Son, 
Limited, Boar-lane, Leeds. 

10434. A process of increasing and decreasing the internal 
resistance of vacuum tubes, Alfred Ernest Dean, 73, 
Hatton · garden, London. 

10459. Improvements in storage batteries. Vincent Groby 
Apple, 18, Southampton - buildings, Chancery - lane, 
London. (Complete specification.) 

May 2]. 

10180. Improvements relating to telephonic systems, Arthur 
Henry Hickley, 10 St. George'a-crescent, Liverpool. 

10482. A cell for electrolysis. Arthur Alexander Govan, 15, 
Renfield-street, Glasgow. 

10505, Improvements in sterage batteries. Thomas Alva 

dison, 23, Southampton - buildings, Chancery - lane, 
London. (Complete specification.) 

10506, Improvements in magnetic separating apparatus. 
The Edison Ore-Milling Syndicate Limited, 188, Fleet- 
street, London. (Thomas Alva Edison, United States.) 
(Complete specification. ) 

10599, A new or improved telephone receiver holder. Geor 
8. Meyer, 53, Chancery-lane, London. (Date applied for 
under Patente, өбс., Acb, 1883, Sec. 103, Dec. 8, 1900, 
being date of application in United States.) 

May 22. 

10562. Improvements in dynamos and electric motors. 
Stainer Hutchins, 57, Barton-arcade, Manchester. 

10569. Improvements in means or apparatus for preventing 
contact of telephene and telegraph wires with the 
trolley wires of electric tramway installations, 
Walter William McLauchlan, 62, Market.streeb, Man- 
chester. 

10571, Improvements in junction boxes for eleetrio wire and 
like installations. George Hubert Woods, 55, Markot- 
street, Manchester. 

10587. Improvements in electrical lampholders. George 
Sperryn and William Henry Wood, 104, Colmore.row, 
Birmingham. 

10609. Electromagnetic oleotric railway-track switch and 
means for controlling and eperating same. Philip 
Benjamin Williams, 31, Cannon.street, London, 

10623, An improvement in telephone apparatus. Arthur 
Harold Nicholson and the New Phonopore Telephone 
Company, Limited, Birkbeck Bank-chambers, South- 
ampton-buildings, Chancery-lane, London. (Complete 
specification. ) | 


COMPLETE SPECIFICATIONS ACCEPTED. 
To be published on June 15, 
1900, 

3343. Telegraphic transmitting, reoeiving, and translating 
arrangements. Muirhead. 

Electricity meters and electric clocks. Hookham, 

Multiplex telephony. Evans. (Faller.) 

Detective lock or seal for gas and electric meters, 
electrical demand indicators, and fuso boxes, or for 
any other uses or purposes to which same may be 
applicable. Bastian. 

Electric signalling apparatus. Les and Taylor. 

Eleotrically-operated cloth-cutting machines. Garland, 

Distribution ef electricity. Andrews. 

Conduits for electric conductors, Jones. 

Regulating appliances in connection with electric 
motors for turret turning, gun training, and analogeus 
purposes. Scott. 

Electric coherers, Ducreteb. 

Gear cases for electric cars, Cox, Smith, and Smith. 

1901. 

Devices for X-rays. De Mare. | 

. Electric surgical dilators. Mosher. (Date applied for 
under International Convention, Aug. 25, 1900. 

Electric clocks. Pöschl and Gaütsch. 

$102. Switch systems for telephone oireuits. Cerebotani 

and Moradelli. 


3535. 
9339. 
9631. 
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7493. Winding fer electromagnetic inductive apparatus. 
Waib. (Date applied for under International Convention, 


Jan. 12, 1901.) 

$162, Electrical lamps.  Feeny. (Allgemeine Elektricitits. 
Gesellschaft. ) 

$196. Sockets or helders for incandescent electric lamps. 
| Uytenbogaart. 


MERE S 


TRAFFIC RETURNS. 


Returns for Increase Total receipts for 

Line. week ОР half-year. 
Ending |1901. 11900.| deren. | 1901, | 1900, 

£ £ £ £ £ 

Aberdeen Corp'rat'n May 25 | 685| 672 + 13| — — 

Birmingham Trams. „, 25 4,8844 553 + 331 |87,668 | — 
Blackburn Corp'rat'n , 24 | 515| 6507, + 8, 9,367 | 8,395 
Blackpool Corporatn. ,, 23 | 437 353 + 84| 3,470 | 2,815 
Blaekpool.Fleetwood| „ 25 432| 414 + 18 | 5,131 5 524 
Bolton Corporation. „„ 261, 440 1. 3611 + 79 |98,549 19,545 
Bradford Dy oe „ 26 | 930] 527| + 408 [12,599 | 8,094 

BristolTramwa ways Co „ 24 4, 6813, 169 ＋ 1,5124 — — 

Carlisle Tr'mw'ys Co » 25 191| — — 2.870 — 

Central London Ry. | ,, 25 6, 165 — — 130 100 — 
City & South London „, 26 l. 8381, 355 + 483 |41471 26, 320 
Cork E. T. and L. Co. ,, 23 | 621] 456) + 165 | 8,215 | 7 186 
Darwen Corporation| „, 24] 222] 160 + 623.613 | 3,048 


Dover Tramways ..| — —|-— ЕЕЕ XE сМ 
Dublin & Lucan E.R) ,. 95 | 124| 11 + 13 | 1,831 | 1,695 
Dublin U. T., elec. cars „ 24 |3,853|3,494 + 359 
94 


Dublin S. D. Electric) „ 823 + 143 — — 
Dundee Tram Co. . „, 22 720| 423 + 297 — — 
Glasgow Corporation „ 271|1,835/|9,623| +2,112 | — — 
Corporation — —| — — — — 
Huddersfield сорри. — — — — — 
Hull Corporat'n E. S. ,, 25 |1,589|1,257| + 332 |69 392 34,674 
Liverpool Corporat’n| ,, 18 |9 495|7,954| + 1,541 |164,587/140.379 
Liverpool Overhead ,, 261, 5651, 429 + 136 |32,376 |29,657 
Portemouth Corpn..| ,, 25| 543| — — — — 
St. Helens Tramwys.| — — | — — — — 
Bheffield Corpora „ 26 [3.5711 — — — — 
Southampton Trame „ 25 | 797| 4880 + 209 — — 
BouthportOorporab'n| — —| — — — — 
Swansea Tramways.| — —| — — — == 


Wolverhampt'nC'p'n 


b Since April 1, 1900. 


MISCELLANEOUS. 
The following traffio returns are also reported : 


Anglo-Argentine, £242 decrease. 

Barcelona Ensanche y Gracia, £67 decrease. Barcelona, 
£257 increase. 

Brisbane. £338 increase. 

Buenos Ayres and Belgrano Electric, £562 increase. 

Calcutta, £155 increase. 

90902 Town (month of February), receipts, £13,463 : expenditure, 


Mexico Electric (month of April), receipts, £17,500; expendi- 
ture, £10,000. 

Perth Electric, £257 increase 

Port Elizabeth (montb of Febraary), receipts, £3,043 ; expendi- 
ture, £1,803. 


COMPANIES’ STOCK AND SHARE LIST. 


Name. rr Last price. 
Commerelal and Industrial.— 


2 £ 
Ао rar iri СО. ‚5 por cent. Cum. Pref, Nos. 1-70,000 1 .. §-§ 
Aron Hlectricity Meter, © p.c. Cum. Pret. Ahares, 1- 135,000 1 — 11/16-18/16 
British Slectric Ordinary, 60,001-95,000 .......... 1 œ l/l 0 
— 6 per cent. Cum, Pref., 1-50,000.......... L--- 1 2 8/6-5/16 
— 1 First Mortgage Debentures ....... 108 — 85-00 
Wire, Ord., 1-700000 .. _ =o =» so =» == =» — =o 6 — 10-11 
7:7... 15000 ————— € b .. 63-6} 
—— 5 per cent. Mortgage Debentures — — — — — — — 100 — 100.10 
... ee "6 per cent. Pref. — 5 — 5х4 
Brush Blectrical lingineesing, Ordinary 33 з. 1.1 
< —— AOD. баш, бре со Frei. — ow oe з 1411-2 
per cent. De ture Stook .. .. .. ...... oo = = = 100 . 108-108 
Fable, De rend 1 Debenhure Stock ео qu ою on mo a ео = 100 e 101-104 
———— 100 = 109-118 
— Е J K D - HM 
Ec lee ——————— =. - "e 2 
an о о (e @ as оо ap at е Ó сз Gb lh ww ee =o dhb oo em m a a * 
— [| cent. Debentures ео em ap 00 ap ао uo FIR. I -— - 10 -104 
Edison Swan United, Ordinary  .. =» => a => = =o ac =o o з „ 14 
—— per cent. Debentures ... 2 ——— -- > 3! 
— { DOE oent. b. Fr ew» ее me WU е as a oom um a 100 — -8Y 
— § per cent, Deb. = m  .- 04-98 
-~ J per cent. Cumulative * 9 99 9 oc ав op am mo an 3 — -$ 
m ри Ma DO Deb- -enn = 100 . 101-104 
апа ect petendi qe Power, Ord., 20,001-180,000 . 1 0-3 
W. T. Benbyy's . Ordinary ............. 6 — 163-16) 
~ der Cont. Preference 44444 = 
per cent. Debentures ...............—...... 100 . -111 
` Endis Br Бар „ Qatta Percha, and Telegraph Works ...... 10 . 11.92 


Name gag Last pries. 
£ ё 
Construction and Maintenance  „ = = ~ = mæ 18 „ 86-890 
— § per cent. Bonds m =» сыз me on qu =o oF Um m «ә «ә «ә «ә аә МЮ = 102-105 
Telegraph Manufacturing, Ordinary. 5 = 10-114 
— § per cent. Cum. Pre 5 „ 4 
Willans and Robinson, Ordinary, 1-80, 00 = ~ 6 — 1011 
Lc Кр Onis Pret. B0 001-80 000 5 b — de 
— @ рег cent. First Debenture Stock, Red. 100 -107 


Eleetrie Lighting and Supply.— 
Blackheath & Greenwich District Ordinary 1,901. 101,900 = 1 


4j per cent. Deb. Stk. Certs., Red. and Conv. = 75 
Bournemouth and Poole, Ordinary = == = = m m со m meoo 10 
cent. t. Cum, Pref n siani am ~s ~s mo Qe 10 

— ture Stock, Red. оо „ (o mo ap QD an ею co oF me an = 100 
Brompton and Kensington, Ordinary .. =» == = =» =» 5 
а ari heed ag a DUCTUS = 8. 1. 0.000 
Oharing Cross and Sand 7 ͤ K [end iio эы Se . 6 
ur ah per cent. Cum. Pref. t wm 5 
Ohelsea Electricity 8 „777000 Ee anis Qe аш Мааа — 6 
— ti per Cent. Doeben ture 100 
Оу of London, OEY hs bs os es cda Se e» me Re er СТЕ 10 
— — per cent. Cumulative Pre. — 10 
ti per cent. 2nd Deb. Stk. Prov. — pii уе 

cen v. — 

Oounty of don and Brush Provincial, esses 10 
——— per cent. Cum. Prei. — 10 
44 per cent, Debentures “Prov. Certs, All pd. Rd. 100 
— Electricity Corporation, Ordinary, 1- 7,400... 6 
——— 6 per cent. Cum. Pet‘. b 
— —— 4j per cent. First oe. Deb. uu. ооо е; 100 
Niectrio kt & Tracts, Co of Aust, Ld 0 p. 0 Om. Pf., 1-30, 000 5 
Folkestone Electricity Supply, Ltd., Ord. Nos. 0002.2. 5 
Hove Electric ted, Ord., 1-11,000 .......... b 


Lighting, Limi 1,000 
Kensington & Külghtebridge Rlec. Lt., Ltd., Ord., 1-21,000 5 
4 per cent, Debenture Stock, ee. — 100 
Kensington and Knightsbridge and Notting Bill ....... 100 
and Dist. Nec. Lighting and Traction, Pref. 1 


London Electric, Ordlinaa dg 
— per cent, Pr. 
é per cent. 1st Mortgage Debenture Stock, Red. — 1 
Metropolitan, ону S — M 
85,001- -98,769 LE EG EEJ е ee T 
— Å} per cent. First Mortg e Debentare Stock . —— 100 
cent, Mortgage De entare, Rd 100 
Notting Electrico Lighting „ „ „ „%% „ „% UD рф „% „„ ow шз 10 
Oriental, 1879 . — = JFC ↄ 1 
243 Bhare UN еоз эе Ge GEB ФИР COO ъ=» „ оо о 5 E- o GD OO Qe [ nd 43 
hares, New серен эшен 
Oxford Rlectric, Ordinary, 1-06 and 407. 10,810 5 
River Plate Electric Light and Traction, Deb. .......... 100 
Royal ier. 8 of Montreal «41 00 
cent t Shares Mo 1.142000 $100 
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NOTES. 


Incorporated Gas Institute .—The thirty-eighth 
annual general meeting of this institute is fixed to be held 
at the Royal United Service Institution, Whitehall, London, 
on the 11th, 12th, and 13th inst., under the presidency of 
Mr. T. Ormiston Paterson, M. I. C. E. On the first day the 
proceedings will open at 10.30 a.m., and on the two subse- 
quent days at 10 a.m. respectively. 

Oil-Fields in Texas.—The recent development of the 
oll- fields in Jefferson County, Texas, has, according to an 
American contemporary, resulted in marked prosperity for 
other interests. The Houston Electric Street Railway, for 
instance, is now burning oil from the fields near the town 
of Beaumont, and, it is said, will thus save £1,300 per 
annum in their fuel bill The price obtained for this 
Beaumont oil is just over 2s, per barrel. 

American Municipal Electricians. — We are 
informed that the sixth annual convention of the Inter- 
national Association of Municipal Electricians of New York 
will be held this year in the Natural Food Company’s 
Conventional Hall, Niagara Falls, on Sept. 2, 3, and 4. 
From present appearances thia promises to be one of the 
best meetings ever held by the association, both as regards 
attendance and subjects to be brought before the con- 
vention. Fall particulars may be had on application to 
Mr. Е. C. Mason, 16, Smith-street, Brooklyn, N.Y. 

Personal.— We note that it is in recognition of his 
numerous scientific works, as well as of his inventions, that 
Dr. Karl Auer von Welsbach has been made a baron by 
the Emperor of Austria. In this country Dr. Welsbach is 
best known in connection with the incandescent light 
which bears his name, but it ls said that ho is now seeking 
to do for electricity what he has already accomplished in 
respect of gas. The baron, who is still a young man, being 


only 42 years of age, comes of an inventive stock, and his 


father, who founded the State printing office in Vienna, 
was also an inventor in typography and xylopyrography. 

German Visit to the States.—According to a note 
in Electricity, a party of engineers and other experts con- 
nected with German street railways will arrive in New 
York this week for the purpose of studying the different 
systems of electric tramways in vogue in America. It is 
atated that the German engineers will not be empowered 
to close any contracts for material, equipment, etc., with 
American manufacturers, their sole object being to gather 
data for submission to their respective executive officers. 
The result anticipated from this course is that substantial 
orders will be placed with United States firms. It is 
of interest to note that this is the first visit of German 
electrical experts to America. 

Тһе “ Henry Angel Memorial.”—A movement is on 
foot among the former students and colleagues of the late 
scientist, Prof. Henry Angel, to perpetuate his memory by 
founding a prize or scholarship to his name at the City of 
London College. For many years Prof. Angel taught steam, 
applied mechanics, and practical plane and solid geometry 
with signal success both at this college and elsewhere, and 
in spite of natural infirmities he laboured so unceasingly as 
to gain the highest esteem of all his pupils. It 18 felt that 
there are many members of the profession who would be 
glad to associate themselves with the movement, and sub- 
scriptions may be sent to Mr. P. J. Gillbard, hon. secretary 
of the fund, Olty of London College, White-street, E.C. 


Determination of the Boiling Point of Liquid 
Hydrogen.— An abstract of a paper by Mr. James Dewar 
describing a method of determining the boiling point of 
liquid hydrogen by hydrogen and helium gas thermometers 


appears in the June number of the Journal of the Chemical 
Society. In this case tho author states that a constant- 
volume thermometer, charged with hydrogen or helium, 
has been used. It is shown by a number of experiments 
that either a simple or a compound gas at an ‘initial 
pressure somewhat less than one atmosphere may be relied 
on to determine temperatures down to its own boiling 
point in the constant-volume gas thermometer. The mean 
values of separate determinations give — 182:5deg. as the 
boiling point of oxygen, and — 252 5deg. as that of 
hydrogen. The latter is lower than the value — 258:4deg. 
previously obtained with a platinum-resistance thermometer. 


Institution *Journal"—The April issue of the 
Journal of the Institution of Electrical Engineers contains 
the following papers with the discussions thereon: “ Тһе 
Use of Aluminium as an Electrical Conductor, with New 
Observations upon the Durability of Aluminium and other 
Metals under Atmospheric Exposure,” by Mr. J. B. C. 
Kershaw; “ Capacity in Alternate- Current Working," by 
Mr. W. M. Mordey ; The Electrical Power Bills, 1900 ; 
Before and After,” by Mr. W. L. Madgen; “The Dublin 
Corporation Electric Light Scheme,” by Mr. R. Hammond 
(Dublin Section) ; Electrically-Driven Machine Tools and 
their Advantages for Use in Engineering Workshops,” by 
Mr. G. Ralph (Newcastle Section); and “ А Method of 
Compensating Voltmeters for Voltage Drop in Long 
Feeders,” by Mr. M. B. Field (Glasgow Section). The 
volame concludes with an original communication from 
Mr. A. Russell, entitled Note on Resonance with Alter- 
nating Currents.” 

Cold Splicing of Electric Cables.—A now device 
for splicing electrical conductors without the outside appli- 
cation of heat has recently made its appearance on the 
American market. The new method, which has been intro- 
duced by the Morris Electric Company, is to remove the 
insulation for a short distance from the ends of the cable 
or wire, and then insert the ends in a short sleeve of copper 
of high conductivity. In describing this invention the 
Street Railway Review says the joint is then compressed into 
a solid mass, the external crevices of the cable being filled 
with a metal of the sleeve, making an air proof and moisture- 
proof splice. The surface of contact between the cable 
and the sleeve is about nine times the sectional area of the 
cable, thus ensuring a joint of low resistance. The whole 
operation is done cold, and completed in a few seconds, 
and, it is reported, the joint is even stronger than the cable 
itself. These machines, we understand, are coming to be 
extensively used both in the States and abroad. 

Wireless Telegraphy in the United States 
Navy.—The question of the introduction of wireless 
telegraphy into the United States navy has recently been 
occupying the attention of a specially appointed Board, 
who have investigated the matter, and made, among 
others, the following recommendations: that the use of 
homing pigeons be discontinued as soon as wireless tele- 
graphy is introduced into the navy; that pending such 
action, no new pigeon cotes be established; and that 
wireless.telegraphy be adopted by the navy for the trans- 
mission of messages between distant points. In the opinion 
of the Board, the successful operation of any system of 
wireless telegraphy demands a high degree of special elec- 
trical training, and they therefore suggest the establish- 
ment of two stations sufficiently far removed from each 
other for the training of both officers and men. This 
requirement, it is thought, would be best met by having 
stations at the Naval Academy, Annapolis, and the Navy 
Yard, Washington. 

Apparatus for Decomposition Voltages.—In a 
recent paper under this title Mr. Wilder D. Bancroft 
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describes а modified form of Le Blanc's method, by means 
of which the conditions under which metals can be 
separated, the existence of а complex ion, the conditions 
for a crystalline deposit, etc., can be easily investigated. 
From an abstract of the paper in the Journal of the 
Chemical Soclety we gather that in this arrangement a 
mil-ammeter is interposed in the main circuit containing 
the electrolytic cell, and the electrodes are connected with 
a high-resistance voltmeter having a contact key in this 
circuit. The voltmeter should be placed in series with 
another high resistance, and under these circumstances the 
resistance of the solation can be neglected. The electrodes 
are platinum wires, and the cell may be in the form of a 
beaker or a U-tubs. The measurements made are potential 
differences, aud not E M.F.’s of polarisation. The value of 
the decomposition voltage can be arrived at by extrapola- 
tion to the point of zsro current. The measurements are 
probably correct to about 1/50 volt. The results obtained 
with solutions of zine sulphate and sulphuric acid agree 
well with those found by Le Blanc. 

Proposed Electrical Museum.—Tho Council of the 
Institution of Electrical Enginoers have at present under 
consideration the formation of a museum for objects or 
apparatus not now in commercial use, but possessing 
interest in connection with electrical science and its 
application. Probably many members have in their 
possession apparatus or specimens of the types required, 
and it is folt that there is considerable danger that in the 
course of time they may become dispersed and entirely 
lost sight, unless steps be taken to guard against such a 
contingency. To prevent the irretrievable loss to the pro- 
fession of tbe many objects of historical interest that are 
still in oxistence, the Council invite members and their 
friends to-operate either in the collection or in the tabula- 
tion of such apparatus as may be available. The authorities 
&t the South Kensington Museum have promised to receive 
such of the objects as may appear to them to be of sufficlent 
public interest as a loan collection from the Iostitution 
until the Iostitutioa is in a position to exhibit them in a 
home of its own. It is particularly requested, however, 
that objects offered to the Institution should not be 
` forwarded until iatimation is sent that the Council is in 
a position to receive them. 

Glasgow Tramway Accidents.—We notice that 
the starting of the electric trams on the main streets of 
Glasgow has been followed, as it always has been in other 
cases, by an increase in the number of accidents to 
passengers on the cars and to the general public in the 
streets. It is a curious thing that the greater speed should 
upset, as it does, the experience of years with respect to 
crossing s:reets. Fur instance, in Glasgow they have had 
electric cara running on one route for the last two years, 
and the people who use that route have become quite 
accustomed to the speed of the cars. As soon, however, 
аз a new route ів opened, a new веб of inhabitants has to 
gat used to the fict that the cars are running faster than 
when pulled by horses, and it is again shown that a certain 
number of acciden's are required to enforce ordinary care. 
We notice, too, that a large number of the accidents in 
Glasgow were brought about by the passengers getting off 
the cars at fall speed without making due allowance for 
the same. Up to the present, however, we are pleased to 
note that the Glasgow papers have not written the '' scare- 
headed " articles on the subjsct which we have often seen 
in the local papers of other towns when electric tramways 
have been opened. The decrease in the number of 
accidents per week will, of course, take place as the people 
become more carefal in crossing the streets and getting off 
the cars. 


Electric Omnibuses.—Our readers will remember 
that at the meeting of the British Association at Bradford 
last year Mr. J. G. W. Aldridge deecribed an electric 
omnibus which had been devised in Paris, and which took 
its power from two trolley wires suspended on one side of 
the street along which the omnibuses ran. In this case there 
was a most ingenious arrangement by which the collectors 
on the trolley wires wero made to automatically run at the 
same speed as the bus. The connecting cord then between 
the bus and the collectors was not required to transmit 
any mechanical stresses, and could be'paid'out and wound in 
to permit of the omnibus running at a considerable 
distance from the line. We note in the current issue of 
the Electrical Review of New York that a Mr. A. B. Upham, 
of Tremont-building, Boston, has been working at the 
game problem, but up to the present his solution seems to 
us to be much more crude than that described by Mr. 
Aldridga. In Mr. Upham’s scheme horizontal trolleys are 
used to bear against the trolley wires. While the supports 
of these two trolley poles could be fixed at a considerable 
height above the omnibus, there would not even then be 
the clear headway between the omnibus and the trolley 
wires which is required to enable vehicles to pass on 
the inside of the electric 'bus. Again, we think the 
inventor would find there was considerable trouble in 
working the horizontal trolley. 

The Bowman Lindsay Monument.—The com- 
mittee entrusted with the selection of the monument which 
is to bə erected to mark the grave of James Bowman 
Lindsay, who:e fame as a pioneer in electrical science is 
generally acknowledged among electricians, have decided 
upon the design to be adopted. The monument consists of 
а lofty column of grey granite, mounted on а graded base, 
with simple classical ornamentation, The total height will be 
10ft. 3in., and the width 4ft. Surmounting the pillar is 
a bronze hand holding a thunderbolt, typifying man con- 
trolling electric energy. The front of the monument 
bears an inscription testifying to Lindeay's services 
as “а pioneer in electrical scienco.” The inscription 
also embodies the following passage: He devised an 
electric telegraph in 1832, suggested welding by electricity, 
produced a contiauous electric light in 1835, proposed a 
submarine Transatlantic telegraph in 1843, aud accom- 
plished wireless telegraphy through water in 1853.” In 
accordance with a suggestion thrown out by Sir John 
Long some time ago, passages from Bowman Lindsay’s own 
writings are engraved on both the south and north side of 
the monument. It ів thought that the appearance of the 
monument will be much improved by the placing of a 
granite kerb around the grave, and subscriptions for that 
purpose and for the completion of the work will be received 
by Mr. A. H. Millar, Dundee Advertiser Office, Dandee. 

Mr. Edison and the General Electric Company.— 
The retirement of Mr. Thomas Edison from the directorate 
of the General Electric Company is regarded in the States 
from different points of view. The New York Journal, 
for example, refers to Mr. Edison as being “thrust from 
the directorate,” and expresses the opinion that it is the 
wish of the capitalists bohind the company and ite officers 
to “dissociate from it not only Edison’s name, but his 
personality.” Mr. Edison’s case is that he sent in his 
resignation two years ago, but it was not accepted or acted 
upon. A few weeks ago there was a pressing call for his 
attendance at a meeting of the company, and he responded 
at great personal inconvenience to himself. It was on this 
ocsasion that he urged that his resignation from the Board 
bs accepted. The result was the dropping of his name, 
and it is said in some quarters that Mr. Edison's 
relations with the General Electric Company are 


ы 


to the duties of the position. 
Press the fact that Mr. Н. P. Fish, who has been elected 
a director in the place of Mr. Edison, is the newly-elected 


president of the American Bell Telephone Company and 


the American Telephone and Telegraph Company, is 
regarded asa sign of closer friendship between the three 
companies, | 

Telephonic Communication on Tramways — 
We have not heard of any device in use in this country 
by which those in a tramway office can open up a tele- 
phonic communication with the conductor of а sar out on 
the road. The Street Railway Review, however, gives a 
description of a system, devised by the engineers for the 
Massachusetts electric companies, which is said to accom- 
plish this purpose. The essential feature of the invention 
would appear to be a series of semaphores, one of which 
is placed near every telephone instrument along the line. 
From a diagram given in our contemporary, we gather 


that when a dispatcher in the office desires to speak with 


а conductor on any particular car, he closes a switch which 
causes to be exposed at each instrument on the line 
a red semaphore with the word “phone” painted on 
it. As the conductors of the several cars on the 
road reach these signals they immediately call the dis- 
patcher on the telephone, and the signals are left in the 
" calling" position until the particular conductor required 
has responded. The dispatcher then switches the signals 
back, and they return to“ clear” at once. Of course, it 
might very possibly happen with this system that two or 
three conductors that were not wanted would answer the 
call, but the dispatcher, by keeping careful track of his 
cars, can set the signals when he knows the desired car is 
nearing an instrument. No batteries are used in this 
device, as the signals are operated by current taken from 
the tramway circuit. 


Illumination of Different Kinds of Glass.—In 
the Journal of the Chemical Society for June will be found 
an abstract of an interesting paper on this subject by Mr. 
Walthére Spring. Ruby glass, the author states, is made 
by the addition of traces of gold chloride to an ordinary 
fused glass. The glass so obtained is at first colourless, 
and only assumes a ruby colour during subsequent pro- 
longed heating. When an intensely luminous electric beam 
is passed tangentially through a small cylinder of the 
colourless gold glass, practically no internal illumination is 
visible. In the case of the ruby glass, however, a yellowish- 
brown luminous trace is produced, probably due to reflec- 
tion from minute particles of metallic gold. The intensity 
of colour of the ruby glass depends on the time of its 
reheating, and determines the intensity of illumination 
necessary to produce a visible trace. The deeper the 
colour of the glass, the less illumination is required. In 
the colourless glass the gold probably exists in a state of 
extreme sub-division, and the reheating which produces the 
ruby colour brings about a coarser colloidal aggregation 
similar to that which takes place in gelatino-bromide plates 
during maturation. Red glass coloured by copper and 
yellow glass coloured by silver show respectively dall 
brown and greyish luminous traces, due to the finely- 
divided metals. Glasses coloured by silicates of iron, 
chromium, manganese, and cobalt show only а faint 
luminous trace, and, allowing for the presence of small 
alr-bubbles, are optically void.“ Glasses which are colour- 
lesa of themselves show a faint bluish trace, and are yellow 
. when viewed through a great length. They thus resemble 

media containing an extremely minute turbidity. Glass 
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now, as they ever have been, entirely cordial. His 
retirement from the directorate is put down solely to the 
fact that he cannot afford the time necessary to attend 
In the American technical 
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decolorised by manganese compounds shows an intensely 
green fluorescence, the luminous trace being green when 
the incident light is either violet or blue, but suppressed 
when it is green, yellow, or red. Glasses containing iron 
alone or manganese alone are not fluorescent. 


Electrie Lightbouse.—The first installation of the 
electric light for lighthouse purposes in Australia was 
made so far back as 1883, yet even now it is looked upon 
as one of the grandest examples of electric lighting of 
which the Southern Hemisphere can boast. The Macquarie 
lighthouse, at the entrance to Port Jackson, indeed, is itaelf 
one of the finest in the world, and by its presence the 
entrance to Sydney Harbour is made perfectly safe, except 
during the most violent weather. "We gather from а note 
in the Journal of the Society of Arts that the light is of 
the first order, sixteon-sided, dioptrle, holophotal, revolving 
white light of the system of Fresnel А flash of eight 
secends every minute is obtained, and although it is stated 
to have a range of 25 miles seward, this is by no means 
the limit of distance at which the flash can be distinctly 
discerned. The whole apparatus is carried on a round 
pedestal, which offers the great advantage of enabling the 
keeper to enter without interfering with the rotation of 
the arrangement. A duplicate set of apparatus for using 
the electric light is also set up in this lighthouse, and, as 
an additional precaution, arrangements are made to burn 
either gas or paraffin oll. Again, the electric light may be 
exhibited at full power or half power at will. Although 
the Australian coast is remarkably free from dangers to 
navigation, lighthouses have been erected at every avail- 
able point on the coast. The whole of the New South 
Wales coast is efficiently lighted, but it is expected that 
under the rule of the Federal Government still further 
improvements in this direction will be effected. 


Engineers and Contractors.—It frequently happens 
that the interests of a consulting engineer and the interests 
of the contractors who work under him are not the same, 


although, of course, in the long run they both work with 


the same object—t.c., to give the utmost satisfaction at 
the least cost. The question then arises as to how far the 
consulting engineer who has to advise a corporation, and 
to superintend the carrying out of large works, is right 
when he ignores the tender of a contractor whose work he 
is not acquainted with, or who has not, in his opinion, the 
experience to enable him to carry out the work. In this 
last case our sympathies lie with the consulting engineer, 
and we think that he should be sufficiently straightforward 
and have sufficient influence with his corporation to refuse 
the lowest tender if in his honest opinion the firm who have 
sent it in have not the requisite experience. Otherwise, 
if the work is allowed to proceed, the contractor obtains his 
experience at the expense of the corporation, and it may 
result that in the long run the corporation receives an 
article which is worth, as an investment, much less than 
would have been the case if another tender had been 
accepted even at a higher price. In the other instance— 
ie., that in which a consulting engineer passes by a low 
tender because he has no personal knowledge of the work 
carried out by the firm in question—we strongly support 
the grievance of the contractor. If tenders are advertised 
for, and a contracting firm goes to a great expense in 
sending in a tender with all the requisite drawings, it is 
not at all just that the tender should be refased because 
the consulting engineer has not taken the trouble to look 
up work which has been done by the firm for other towns 
or in other countries. We regret that this has been done 
in this country, and without doubt it will be done again ; 
bat, in our opinion, the only fair course for a consulting 
engineer to take if he means to only give the work to 
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certain firms who. have carried out contracts for him 
before, is to advertise the fact on advertising the tender. 


Lancashire Motor Trials.— The third serles of trials 
of motor vehicles for heavy traffic organised by the Liver- 
pool Self-Propelled Traffic Association, which Is the local 
centre of the Automobile Club, direct attention to the 
important question of road haulage by motors. The first 
two trials under their auspices, it will be remembered, 
resulted in various improvements being effected, and as two 
years have elapsed since the last trial was made, a great 
difference was to be observed both in design and equip- 
ment among the entries for the trials which have been in 
progress during this week. These trials commenced last 
Monday with hill-climbing feats at Everton-brow, and 
mancuvring at Princes Dock. On the following day the 
motor vehicles travelled with merchandise to Manchester 
viá Warrington, and on the Wednesday they returned to 
Liverpool vi4 Bolton. On Thursday the programme con- 
sisted of a run to Blackburn vid Chorley, and the trials 
conclude to-day with the return journey vid Preston. 
Thirteen vehicles are entered, and these are divided into 
four classes, carrying loads varying from 1} to 5 tons. 
The firms represented are the Thorneycroft Steam-Wagon 
Company, Limited, the Lancashire Steam-Motor Company, 
Geo. F. Milnes and Co., Limited, C. and A. Musker, 
Limited, Mann's Patent Steam Cart and Wagon Company, 
Limited, T. Coulthard and Co., Limited, the Mechanical 
Transport Company, and Simpson and Bibby. The first 
days of the trials were marked by the entire absence of 
the breakdowns which were only too common at the 
earlier trials in the past few years. In the mancenvring 
teste within confined spaces all the vehicles behaved 
splendidly, and in the hill-climbing ordeals the results 
were also very gratifying, one of the wagons making the 
ascent in good style with a cargo weighing about seven 
tons. With regard to tho long-distance runs, the motors 
behaved very creditably, and the results obtained may be 
regarded as highly satisfactory. Great interest is being 
shown in the tests, and several representatives of Govern- 
ment departments are watching the results. 


Development in the Teaching of Physics.—Prac- 
tical work is the all-important factor in the study of physics, 
and we are pleased to note that the development in the 
equipment of laboratories, etc, for the use of students 
receiving instructions in physics in the polytechnics has 
been exceedingly satisfactory within recent years. From 
an account of the progress made since the formation of the 
Technical Education Board, given inthe Technical Education 
Оазене, it would appear that up to 1893 very little provi- 
sion was made for practical work in the teaching of physics, 
the whole instruction being practically confined to lectures. 
Liberal grants, however, have from time to time been made 
for the equipment of laboratories and lecture rooms in 
the various institutions, with the resuit that at the 
present not only is there an enormous increase in 
the number of students receiving instruction in physics, 
but over 90 per cent. of these perform indlvidnal practical 
work having а definite relation to the theoretical instruc- 
tion. Asan example of this we may mention the well. 
equipped new laboratories of the South-Western Poly- 
technic, which were recently opened by Sir Wm. Preece. 
Among the other institutions which have been largely 
developed within the last few years are tho Regent-street 
Polytechnic, the Birkbeck Institution, the City of London 
College, the Borough Polytechnie, the Woolwich Poly- 
technic, the Northern Polytechnic, and the Battersea 
Polytechnic. An important scheme is now under con- 
sideration for increasing the accommodation at the North- 
ampton Institute. Every year marks a distinct increase in 


the number of students attending for instruction in physics 
and electrical engineering, the namber attending these 
departments аб the institutions referred to above being 
over 2,000 for the present session. A marked improve- 
ment is also to be noticed in institutions of lower rank 
than the polytechnics which are aided by the Board. Here 
also grants have been made for the equipment of labora- 
tories, more efficient teachers have been appointed, and 
the instruction and conditions of working have improved 
considerably. In the secondary day schools aided by the 
Board much attention has been given to the rational 
teaching of elementary physics in connection with the 
general scheme of acience teaching. 


Development of Water Power in Canada —A 
water-power development possessing some interesting 
features, and now being installed at Milleroches, Ont., is 
described in the Canadian Engineer. This company will take 
water from the Cornwall Canal, one of the St. Lawrence 
system of waterways, through a very short headrace, and 
will discharge directly into an old channel of the river 
itself. According to present proposals, the first develop- 
ment will provide for 4,000 h.p., under a head varying 
from 20ft. to 50ft. About 1,000 h.p. will be installed at 
once and used for lighting the Cornwall Canal and opening 
its locks, under contract with the Dominion Government. 
Power will also be transmitted to Cornwall, Ont., six 
miles distant. The benefit of such a supply to this place 
will be readily conceived when it is stated that it is solely 
a manufacturing town, the principal industries being the 
manufacture of cotton goods, woollen goods, and paper. 
Owing to the construction of a dam by the Government a 
few years back, the difference between the water in the 
canal and the water in the river at low water is nearly 
38ft., and it is at this point that the present water-power 
development is being installed. A regulating weir was 
built here by the Government for regulating the height of 
water in the canal, which is kept at a minimum depth of 
14ft. From the channel leading to this weir water will be 
taken in a headrace about 200ft. long, and after passing 
through the turbines will discharge into the bed of the old 
river channel laid dry by the building of the dam. Turning 
to the electrical equipment of the station, the generators 
to be installed are of the rotating-field type, of 750 kw. 
capacity, designed to deliver three-phase currents at 2,200 
volts. There àre two exciters, each of 50 kw. capacity, and 
either one is sufficient to excite the four generators which 
will make up the ultimate capacity of the station. The 


switchboard is to be of blue Vermont marble on an angle- 


iron frame, and provides for control of exciters separately 
ог in multiple. Lead-covered cables will lead from the 
switchboard to the wire-tower on the second floor, in 
which will be located the station lightning arresters. The 
step-up transformers are to be installed on the first floor 
of the wire-tower, where the potential will be raised from 
2,200 volts to 11,000 volts. The circuit wires fan out in 
both directions from the tower. Both the lighting and 
power lines are supported by cedar poles, spaced about 

1004. apart, every fourth pole bearing an alternating ` 
enclosed arc lamp. The three-phase 10,000-volt line is 
tapped at each lock for connection to a transformer, which 
steps the voltage down from 11,000 volts to 220 volte, the 
lock master's cabin serving as а small sub-station from 
which is distributed all the current for power service at 
the locks. The are lighting and power cables for crossing 
from side to side of the lock terminate at the switchboard 
in the terminal or cabinet houses. The locks are provided 
with from.six to thirteen lights, and motors are used for 
handling the sluice gates and for opening and closing the 
lock gates, as well as for control of the weir gates by 
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which the levels of the different sections оѓ the canal are 
regulated. The use of electric light and power thus 
makes the canals quite as serviceable by night as by day, 
and practically doubles their capacity, besides handling 
the traffic more rapidly, permitting the boats to make 
more trips in a season, which tends to reduce the cost of 
5ransportation. 


Glasgow Electricity Oharges.— Subject to confirma- 
tion by the Town Council, the Glasgow Electricity Com- 
mittee have fired upon а seale of eharges for electric 
current. Mr. W. А. Chamen, the Corporation electrical 
engineer, bas prepared a report on the subject for the con- 
sideration of the Town Council, in which he states that 
the sum required in connection with the electric lighting 
undertaking for the year ending May 31, 1902, will be at 
least £92,000. The difficulty has been to decide on а 
scale of charges which would result in an increased revenue 
for next year. With this ond in view the committee have 
arrived at these conclusions: (1) that it is unsound policy 
to reduce the initial price to one-hour consumers below the 
present rate of 6d. per unit, though they do not wish to 
inerease 16; and (2) that they will be more certain to 
obtain a largely-increased revenue through encouraging 
the eale of electricity to long-hour consumers by reducing 
the price to them. What are known as the “ one-hour- 
and-under” consumers have cost £164,780 in capital 
expenditure to produce a revenue of only £6,208, or 
5 7 per cent., while tbe consumers over one hour and upwards 
(excluding domestic, theatres, churches, and power), some 
1,845 in number, have cost about £478,578 in capital expendi- 
ture, and prodace a revenue of £46,154, or 96 per cent. 
The addition of short-hour consumers, therefore, is regarded 
as ап increasing loss to the Corporation, even at the price 
of 6d. per unit. The aetual average cost of about 6,000,000 
units sold to private consumers during the past year is 
estimated at about 5 18d. per unit. If, with the estimated 
expenditure of £98,000 for this year, only the same quan- 
tity of electricity be sold, the average cost would be 3 68d. 
per unit. Bat should the sale of electricity increase by 
50 per cent., as it has done for the past two years, the 
only additional cost would be for coal, and that would 
only be, at the most, some £6,000 for the extra 5,000,000 
units, or a total expenditure of, say, £98,000 fer the 
9,000,000 unite, which would represent an average coat of 
2:61d. per unit. With these facts before them, therefore, the 
committee considered that every effort should be made to 
sell 9,000,000 units during the year, and to this end that 
the price should be 6d. per unit for the first 365 hours of 
maximum demand, and 1d. for any further quantity, and 
that the rates for domestic consumers, theatres, halls, ete., 
should be 34d. per unit; for churches, 3d. per unit; and 
for power, 14d. per unit. The revenue produced on 
6,000,000 units would be only about £72,000, but if, as 


anticipated, the output sold be increased to 9,000,000 units, 


and the proportions of the various class of consumers remain 
as at present, the revenue produced would be about 
£104,000, while, as before stated, the expenses would 
be about £98,000, leaving a balance of £6,000 to the 
good, and giving an average revenue of 2:77d. per unit sold, 
There can be no doubt that the policy of the committee 
as recommended by Mr. Chamen is the right one, as the 
reduction of the charge to long-hour consumers is sure in 
the long run to result in the more rapid growth of the 
undertaking, and consequently the swelling of the revenue. 
Any alteration in price on the wrong side would be sure 
to shake the confidence of the public, and would certainly 
not tend to an increase in the number of consumers of the 
right kind. In his report to the Town Counell, Mr. 
Chamen gives it as his opinion that if the recommendation 


of the committee be accepted, there is no doubt whatever 
that the whole capital expended will be fully productive 
very soon, and in this view we entirely agree. 


City and Guilds of London Instituto.— We have 
before us the annual report of the council of the City and 
Guilds of London Institute as presented to the members at 
the general meeting held last month. The report opens 
with the statement (previously announced in this journal) 
that his Majesty the King has graciously consented to 
become patron of the institute, of which, as Prince of 
Wales, he has been president since 1881. On April 11 
last year a petition was presented to her late Majesty the 
Queen in council for a charter of incorporation of the 
institute, which was granted. In the early part of last 
year the institute was offered 15 nominations to com- 
missions in the army for students of the institute's 
colleges—10 in the Royal Artillery, and five in 
the infantry. An unaccountable delay occurred before 
any of the candidates were called up by the War 
Office for medical examination, until in August, before all 
the commissions were filled up, an intimation was received 
that a sufficient supply of officers had been obtained, and 
that it had, therefore, become necessary to close the offer 
to the technical colleges. Commissions in the army were, 
however, awarded to the following nine gentlemen who 
had been nominated—viz, Mesers. E. S. Allsup, T. C. 
Cunningham, D. G. W. Hume, F. G. Maunde-Thompaon, 
H. R Scarlett, J. H. Stone, J. B. W. Stroud, C. E. Vines— 
al in the Royal Artillery—and W. L. Carter in the 
infantry, who has since resigned. In connection with the 
Central Technical College, the announcement is made that 
Prof. Henriei has been elected dean of the college for the 
session 1900-1. A table is given showing the course of 
instruction at the college, from which it appears that 
there has been a gradual increase in the number of 
atudents from year to year. In the year under review there 
were 281 students as against 245 in the year 1898.9, showing 
an Inerease of 36. At the close of the last session the 
diploma of associate of the institute was awarded to 46 
matriculated third-year students. With regard to the 
Technical College at. Finsbury, the council report that 
there was a satisfactory increase in the total number of 
students attending the college during the session ending 
in July, but attention is drawn to the fact that this was 
entirely due to an unusual increase in the number taking 
the electrical course, which increased from 64 to 101 in 
the course of the year. With this, however, there has 
been a slight falling off in both the mechanical and 
chemical departments. The fluctuation in the number of 
electrical students is also to be noticed at the Central 
Technical College, although not to the same extent, 
The council regard this state of things as being in 
all probability due to the varying prospects in public 
estimation of the electrical industries The rapid develop- 
ment of electric traction in this country during the past 
two or three years has no doubt attracted an increasing 
number of students to the electrical departments, and very 
possibly at the expense of the others. At the close of the 
session certificates were awarded to 56 students, as against 
38 in the previous year; 9 in mechanical engineering, 
29 in electrical engineering, and 18 in chemistry. There 
was a small increase in the number of students entering 
the South London Technical Art School last session over 
that of the previous session, and the work done continues 
to be of an earnest and satisfactory kind. In the 
technological examinations department there has been л. 
farther growth in the work of the department during the 
past session, and in the other branches of the institute 
aimilar progress is reported, 
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TYNEMOUTH ELECTRICITY WORKS. 
— 


Tynemouth, which bas been for years the health resort | the Corporation in 1891, but no steps were taken to put 
of Newcastle-on-Tyne, will this summer have the addi- | the powers of the order into force until 1895. The Corpo- 
tional attraction of electric light in its main streets, and | ration then circularised the inhabitants to know how many 
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also of electric traction to enable visitors to get to] would take the electric light if a sapply were given. 
hi ray Дете Cullercoats easily. The electric lighting is| The results of this enquiry were as unsatisfactory 


in the hands of tbe Corporation, and from the same works | as similar enquiries have been in other towns. The 
a supply of electrical energy is given to the tramways, | inhabitants refused to give answers which they thought 
which are being worked by а company. The area of the | would commit them to take the supply. In consequence 
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borough of Tynemouth is much more extensive than would | of this, the matter was again shelved unti] 1897, when Mr 
be expected from those who have only gone to Tynemouth | E. M. Lacey (of the firm of Messrs. Lacey, Clirehugh, and 
for pleasure, as it includes a large pars of what would be | Sillar) was retained to advise the Corporation. The quos- 
thought to be North Shields. The population of the | tion of electric traction was then under consideration, and 
borough is about 50,000. under his advice а combined station for supplying electric 

Tbe electric lighting provisional order was obtained by ' light and electric energy for the tramways was laid down. 
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As а result of the combination, Mr. Lacey was enabled to | arrangements have been made to enable the coal to be 
increase the size of the plant provided in the first instance. | brought in at a high level and shot directly into the coal 
A good site was obtained, practically in the centre of the | bunkers over the boiler-room, which holds 300 tons of 
area to be supplied, from which distribution by means of | coal. In Figs. 1 and 2 we give the first-floor and ground- 
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direct currents could be conveniently carried out. The site | floor plan of the works, and in Fig. 3 is shown the front 
is situated in Pow Dene, which is only a short distance from | elevation of the works and offices. The bridge, which is 
the Tynemouth goods station, from which coal is obtained. | seen at the right hand of the illustration, is used for 
The consulting engineers and Mr. John T. Smillie, the borough bringing in the coal, and it will be seen how much higher 
surveyor, have made most excellent use of the characteristics | this is than the level of the boller-house floor. 


y^. 
< 
N 
+ 
Y 
bM. t 
2 
> 
we 
{ 
p 


Fic, 3.—View of the Offices and Bollor-Housu cf the Tynemouth Electricity Works. 


of the site selected. Tho area which is at the bottom of In planning the buildings it was sought to make super- 
the Dene adjoins on to the road which leads up the side of | vision over each department as easy as possible. Upon the 
the Dene into the main Tynemouth road. The works | lowest and at the same level are the boiler-house, the room 
being at a considerably lower level than this road, | for condensing plant, the accumulator room, the workshop, 
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and store. Ata higher level, over the condensing plant 
room, is the engine-room, and at a height of 2ft. 6in. above 
that and over the aeeumulator-room are the offices. The 
switehboard pletform and the offices are on the same level. 
The offices are approached by an outside stair, the object in 
placing it outside being to preserve an unbroken area in 


and Thom. These boilers (Fig. 4) are each 30ft. long and 
8ft. біп. diameter. They are designed for a working pressure 
of 1501, per square inch, and are guaranteed to evaporate 
8,0001b. of water per hour. These boilers are fired by 
means of Proctor sprinkling stokers, which can be seen in 
Fig. 3. The main coal bunker is situated at the farther 


Fic, 4.—Yates and Thom Bollers and Proctor Stokers in the Tynemouth Blectriclty Works. 
the accumulator-room. The buildings are entirely of brick, | end of the boiler-house, and runs transversely across it, as 


the engine-room being glazed from floor to roof with glazed |; can be seen in the above-mentioned illustration. 


brickwork. The whole of the floors, excepting those in the 
offices, which are of wood, are of coment concrete, the surface 
of the engine-room floor being finished with tiles. The 
chimney shaft ів circular in plan, and is 150ft. in length 


The coal 
from thís main bunker runs by gravity into & conveyor 
placed under it. This convoyor delivers into the second con- 
veyor, which is seen in the front of the boilers over the 
stoker hoppers. These two conveyors were supplied by 


Fic. 5.—Steam Pipes and Buperheater Connections at Tynemouth Electricity Works. 


above the ground level, the foundation being carried 20ft. 
below. The internal diameter is 8ft, and it is intended to 
serve the proposed refuse destructor as well as the electrical 
plant. These buildings were all designed by Mr. Smillie, 
who also superintended their erection. 

The steam-raising plant now installed consists of three 
Lancashire boilers, which were supplied by Messrs, Yates 


Messrs. Graham, Morton, and Co., of Leeds, and are each driven 
by electric motors made by the Clayton Engineering Com- 
pany. The great reduction in speed required is obtained by 
worm gearing, while the thrust of the worm is taken on ball 
bearings. The stokers are also driven by an electric motor. 
At the back of each of the boilers ara placed Musgrave 
superheaters, which ara designed to give a superheat of 
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S0deg. to 150deg. at the stop valve of the engine. The 
connections to these superheaters can be seen in Fig. Б. 
In each case a by-pass is arranged, so that the whole of the 
steam given off by a boiler need not be passed through a 
superheater. In this way the degree of superheat can be 
varied. The boilers are fed on a system which allows а 
complete duplication, so that the breakdown of one part 
of the feed pipes, or of one feed pump or one injector, will 
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type, driving on to three cranks spaced at 120deg. apart. 
he governing of these engines is so arranged that im the 
event of a sadden heavy load high-pressure steam is 
admitted into the low-pressure cylinders, in which case the 
engines are able to give 360 ih.p. In Figs. 7 and 8 a 
general view of this engine-room can be obtained. The 
first two engines from the switchboard end of the building 
are directly coupled to two dynamos, supplied by Messrs. 
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Fic: 6.—Section of the Works. 


not interrupt the supply of feed water. 
driven three-throw pumps, by Messrs. Goddard, Massey, 
and Warner, have been supplied, each capable of delivering 
2,500 gallons of water per hour against the full boiler 
pressure. These electrically-driven pumps are controlled 
on the series-parallel system, so that their speed can be 
varied from full to one-quarter of full speed in easy steps. 
In this way а continuous feed at all loads can conveniently 


Fic. 7.—View of the Tynemouth Generating Plant. LE 


be obtained. In Fig. 6 is shown a section through the 
station from which a general run in the levels of the steam- 
pipes can be gathered. The main ring is 9in. in diameter, 
and is equipped with Hopkinson valves, so that any length 
can be isolated for repairs. 

The engine-room plant consists at present of three Belliss 
engines, each capable of giving 300 l. h. p. at 420 revolutions 
per minute. The engines are of the six-cylinder compound 


Two electrically- | J. H. Holmes and Co., of Newcastle-on-Tyne. 


These are 
of the four-pole Lundell type, made as described in our 
last issue, and are nominally 180-kw. machines. They are 
apecified to give 360 amperes at any voltage from 445 up 
to 500 when working on the shunt, or up to 550 volts 
when the series colle are in circuit. From the results 
obtained on trial, however, we gather that these dynamos 
are very considerably under-rated, as they are capable 
of giving much higher loads than mentioned above 
under the specified conditions. These two machines 
are normally intended to take the lighting load, 
but throw-over switches placed on the machines, 
as seen in Fig. 7, enable them to be quickly trans- 
ferred to the traction side of the station. A spare armature 
has also been supplied for these two machines. The third 
dynamo, which under ordinary conditions will take the 
traction load, is of the Westinghouse type, and was supplied 
by the British Westinghouse Co. This dynamo is seen in 
the foreground of Fig. 8. It is of the six-pole type, and 
is nominally of 190 kw., being able to give 380 amperes at 
from 490 to 550 volts. The regulation of the compounding 
of this machine is effected by means of a variable shan 
across the series coil. In laying down all the above 
plant, Mr. C. Turnbull, the borough electrical engineer, 
was careful to get the foundations excellently level to 
atart with, so that practically no grouting was required. 
The exhaust from the engines can either be takea into a 
main exhaust pipe to atmosphere, or condensed in Ledward 
ejector condensers. One of these ejector condensers is 
supplied for each engine. The water coming away from 
the same is led to a hot-well, and from thence is forced up 
to the top of a ра. tower supplied by the Klein 
Engineering Company. This tower occupies a space 35ft. 
by 84ft., the top of the chimney is 60ft. high, and the 
water inlet is placed 25ft. up. The capacity of this water- 
cooling tower is guaranteed by the makers to be such as to 
be able to cool the water from engines developing 1,000 h.p. 
Two electrically-driven centrifugal] pumps are used in 
connection with the condensing plant, the one for 
circulating the water to the condensers, and the other for 
raising the hot water to the top of the cooling tower. 
Each of these centrifugal pumps is driven by a Royce 
motor. The pumps are placed in the basement. In Fig. 9 
we show the circulating pump, and also the automatic con- 
trolling gear for stopping the lifting pump when the water 
in the hot-well falls below & predetermined level. This 
automatic gear consists of a rocking lever, along which a 
heavy weight can roll. This rocking lever is seen in the 
illustration behind and just above the coupling of the 
circulating pump. The axis of the lever is taken through 
the engine-house wall, and on it is then connected another 
lever, terminating in a float in the hot-well. In tho 
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position shown in the illustration the motor is not con- | space would be advantageous. The main fuses come rather 
nected. When, however, the water in the hot-well rises, | close to the main switch and omnibus bars, and may cause 
the lever will rock until the rolling weight, seen to the left, | trouble in the event of a short-circuit on the mains. The 
is ralsed above the axis of rotation of the lever. The | instruments are all of the edgewlse type, so arranged that 


FIG, 8.— General View of the Tynemouth Engine-Room. 


weight then runs down and closes the switch quickly by | they сап be conveniently read from the engine-room floor 
means of the vertical connecting rod seen in the illustra- | level. The traction switchboard is of the Westinghouse 
tion. The switch gear is placed on the engine-floor level to | standard type (as will be seen from the illustration, 
one side of the water-level gauge. Fig. 12), while Fig. 15 gives the connections used in this 
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кте. 9.—Blectrically-Driven Circulating Pump and Automatic Contact for Lifting Pump. FIG. 10.—The Lighting Switchboard at Tynemouth. 


The lighting switchboard is shown in Fig. 10, while | case. The tramway company takes its supply from terminals 
Fig. 11 is a diagram of connections used. This board was | behind this board. 

manufactured and карр: by Mr. Bertram Thomas, of The accumulators are of the Pritchetts and Gold 
Manchester, and it will be seen that a very compact board | standard type. There are 252 cells altogether, with a 
has been obtained—in fact, we think that a little more | normal discharge of 60 amperes for 10 hours, or 250 amperes 
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for one hour, They are fixed in lead boxes in a well- | is terminated in a feeder pillar opposite the Tynemouth 
lighted aceumulator-room. Priory; the next feeder terminates at the junction of 
The mains were all supplied and laid by Messrs. Siemens ! Albion-street and Church-street ; the third feeder at the 
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Fie, 11.—Diagram of Lighting Switchboard. 
Bros. and Co., and аге of their armoured type, laid direct | junction of Saville-street and Bedford-street; while the 


in the ground. When putting the cables down, however, | fourth feeder is rp Н to supply the riverside premises. 
pipes were laid in certain places, through which additional | All the best residential streete and business thoroughfares 
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FM, 19,—View of the Westinghouse Traction Board, 


some cases what we 


feeders can be drawn in at а later date. Four feeders | have already been supplied with distributing cables. In 


have at present been laid. The first of these goes to 
the east end of Front-street, at Tynemouth, where it 


eve is a novel procedure is adopted, 
as instead of running the cables down each side of a resi- 
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dential street, a sin 
two such streets. 


cable is laid in the back lane between | (Mrs. Jacob Diglish) started the engine, and was prese 
г. Turnbull informs us that he finds it | by the Chairman of the Electricity Committee with а 


inted 


cheaper to make the connections from such cables than from | diamond brooeh in commemoration of the occasion. This 


cables in the main street, and that it saves in cost in the | brooch was design 


ed, to the Instruction of the engineer, in 


first instance. Also itis more convenient to have the meter | the form of an electric lamp (diamonds) in a gold holder, 


in the kitchen than in the front of the house. 
the middle-wire connection, this is earthed at the station 
through a fuse in parallel with a suitable resistance. This 
resistance is to be composed of а bank of lamps. Mr. 
Turnbull informs us that when testing for lengths on the 
main, he arranges а tempo connection between the 
positive and negative 'bus bars at mid-day or on a Sunday ; 
he then connects the one end of the one-half of the main 
battery to earth through a galvanometer, so that he gets 
. the record of the total leak to earth on the whole system. 
Having obtained this, and also the earth leakage on each 
side of the system, all that is required to be known can 
be readily obtained by simple addition and subtraction. 
The demand for electric light has been found to be 
od; thus already there is the equivalent of some 
8,000 8-c.p. lamps connected to the mains, and this number 
will soon be exceeded, as a good demand for motors is 
arising. The consumers are charged at the rate of 7d. per 
unit for the first 100 hours’ use per quarter of the 
maximum demand, and 2d. per unit for all above this 
The tramway company are charged at the rate of 114. per 
unit for the first 200,000 units used per annum, with a 


As regards | and was very effective. 


The Broach presented to the Mayoress when switching 
on the light at Tynemouth. 


The extensive demand for light and power has already 
necessitated orders for more plant being placed. Thus the 
consulting engineers inform us that a Belliss-Siemens 
520-kw. steam dynamo is now on order. The boiler plant 
is also to be increased by another 30ft. by 8ft. біп. 
Lancashire boiler by Mossrs. Yates and Thom. The 
condenser and pipework for the new plant extensions will 
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minimum payment guaranteed of £1,100 per annum. For] be carried out by Messrs. Hedley and Boyd, of North 


apy excess of current used over the above quantity per 
annum, a reduction is given in the following way: for the 
next 50,000 unite, 1:4d. ; for the next 50,000 unite, 1:3d., 
and зо on until 400,000 units per annum is reached, after 
which the fixed charge will be 1d. per unit. At present 
some 12 arc lights only have been fixed as a kind of 
experiment іп street-lighting. These lamps are of the 
Siemens type. 

The Corporation, to encourage consumers, have entered 
into an arrangement with the Northern Electric and Engi- 
neering Company, а local firm, to do free wiring at the 
Jy eek] ш: for one fitting with one lamp and switch, 
54. per per quarter; for an additional point on the 
same switch, 4d.; for an additional lamp on a fitting 
without a separate switeh, 3d. per quarter. The consumer 
can hire-purchase the installation by paying double the 
rent for 4j years, or 1} times such rent for 63 years. Up 
to the present date there has been such a Soman for 
ordinary consumers that it has not been possible to push 
this system very much, but there is every reason to believe 
that it will prove to be a useful means of attracting 
consumers, 

The official opening of the works took place on April 3 
last, but at that date they had been running for about 
віх weeks. The ceremony was of a semi-private nature, as 
{6 was not considered advisable to have too many people 
about when some of the machinery was, of necessity, 
ranning for the trams. The Mayoress of Tynemouth 


Shields. 

In conclusion, we have to thank Messrs. Lacey, Clire- 
hugh, and Sillar, the consulting engineers, and Mr. J. F. 
Smillie, the borough engineer, for kindly placing infor- 
mation and drawings at our disposal, while Mr. C. bull 
was most kind in showing us round the station and explain- 
ing the many details of interest in connection with the 
same. We think that Tynemouth has an electric lighting 
station of which it may be justly proud, and which will 
enable electricity to be supplied at rates satisfactory both 
to the consumers and to the ratepayers, who guaranteed 
the requisite capital. 

Mr. C. Turnbull, the borough electrical engineer, was 
educated at Fettes College, Edinburgh, and afterwards had 
а business training. He then went to the Durham College 
of Science, Newcastle-on-Tyne. He served his apprentice- 
ship at Messrs. C. A. Parsons, Steam-Turbino Works, 
Newosstle-on-Tyne. He left them for the n ови 
electric supply station. Before coming to Tynemouth he 
was for some time with the National Electric Wiring 
Company as district manager. 


Liverpool.—Another electric wire accident occurred in Liver- 
ool last week. While a car was turning a sharp curve leading 
rom Tithebarn-astreet into Moorfields the trolley jumped the wires, 

and becoming entangled with the overhead arrangements, brought 
down a number of wise on р of the car. There were no personal 
injuries, 
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LEICESTER TRAMWAYS. centile cirele near the upper part of the map. It ts 
| а Kos dao is 5 by Xd: ur anville, 
9 о : aller, nville, the 

Through the kindness of Mr. E. G. Mawbey, M. I. C. E., | consulting engineer to the Leicester Corporation. It 
the borough surveyor of Leicester, we are able to produce | will be seen from an inspection of the map that the 
this week a map which shows clearly the routes of the pro- | position of this site is a fairly central one, also as practi- 
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posed electric tramways in Loicestor. Оа this map the | cally all tbe extensions are being made to the north of the 
existing tramways are shown by thick black lines, while | town, it tends to become more central. 16 is also close to 
the dotted lines indicate the proposed extensions. The | those routes on which the heaviest traffic will occur. The 
boundary of the borough of Leicester is indicated by а | other site, which is shown in the lower part of the map, ie 
black line which is shaded on the inside. Oa this map is | situated at the gasworks. It will be seen that this is some 
also shown the positions of the two sites for the generating | considerable distance from the contre of the town. Mr. 
works, The first of these ig indicated by the black con- | Manville has advised the Corporation that a direct-current 
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supply at about 500 volts could be given to all the tram- 
ways if the first site were used, whereas if the tramway 
generating plant is placed at the gasworks a polyphase high- 
tension transmission scheme would be required. 


THE COMING VISIT OF THE INSTITUTION OF 
ELECTRICAL ENGINEERS TO BERLIN. 


Among the establishments to be visited in Berlin by the 
Institution of Electrical Engineers the world-renowned 
works of Messrs. Siemens and Halske are of the first 
importance. Probably no better proof of the phenomenal 
progress made in electro-technical science can be obtained 
than by following the remarkable growth of this firm, 
which was established by Werner Siemens and T. G. 
Halske over 50 years ago. At the World’s Fair in London, 
1861, the improvements made by the firm on the Morse 
telegraph were rewarded by the council medal, which was 
conferred on but a few exhibitors. From that time the 
business of Messrs. Slemens and Halske, owing to the 
enormous development of electricity, grew steadily, and 
the firm found it necessary to establish new branch 
factories in different parts of the city and suburbs. 

At present the works of Messrs. Siemens and Halske 
consist of the following establishments at and near Berlin : 
(1) the Berlin works in the Markgrafenstrasse, telephones, 
telegraphs, measuring instruments, etc.; (2) the dynamo 
works at: Charlottenburg; (3) the cable works at the 
Nonnendamm, between Charlottenburg and Spandau; (4) 
the ineandescent lamp factory at Charlottenburg, Helm- 
holtzstrasse ; (5) the block works (railway safety appliances) 
at Charlottenburg, Helmholtzstrasse, now in course of con- 
struction, to be opened in August, 1901. 


Тнк BERLIN Wonks or Messrs, SIEMENS AND HALSKE. 


А bird's-eye view of these works is shown in Fig. 1. 
The building in the Markgrafenstrasse (Fig. 2), which was 
purchased over 50 years ago by Messrs. Siemens and Haleke, 
has up to the present day been intimately connected with 
the development and growth of the concern. It is still 
considered the centre of the whole works, even though 
other large factories have been established by the firm. 
But the reader must not suppose that this building, similar 
to palatial factories, now built with long stretched fronts, 
high, broad windows, splendid facades, and elaborate 
decorations, in its whole external appearance gives a picture 
of the size and extent of the whole plant. The house which 
one enters is not modern, but it has something not possessed 
by new establishments—namely, a historical importance. 

It is not our purpose to enter in detail on the gradual 
rise of the ee building, for it can be of but little interest 
to the reader to learn how from time to time the neigh- 
bouring bulldings were purchased and connected with the 
above-named centre, or that even in neighbouring 
streets a number of factorles and workshops, as, for 
example, the huge works in the Lindenstrasse or the 
screw factory in the Markgrafenstrasse were established. 
Yet all theso extensions for a length of time could not 
satisfy the growing demands for more room, and во 
a large building is now being erected at the 
Ascanischeplatz intended for the ''Central-Abteilung," 
the managing department of the firm, and for the electric 
railway department, both of which have remained till 
now in the parent building. It can be well under- 
stood that with the increasing growth of the Berlin 
works ite enlargement could not be uniform, and the 
sketch (Fig. 5) showing the extended factory yard also 
indicates how gradually one factory building has been 
added to tbe other. Originally the two side buildings 
in the foreground were used for factory purposes. Later 
on the five-storeyed factory building in the left back- 
ground was added, becoming the home of the first cable- 
works in Germany, in conjunction with the opposite 
building. The two side buildings in the background 
were next added, and finally the connecting cross 
building, which fronts upon the Charlottenstrasse. From 
a practical point of view, the engineer will hardly look 
at this narrow yard with an admiring eye, but when he 


considers the past, and looks from the designing table 
and out of the workshop beyond to the past history of 
electro-technical science, if be comprehends the present 
time in ite whole fulness and realises the importance of 
technics in modern political economy, he will bring his 
mind to bear on the thought that this plain, narrow 
plece of earth, this simple factory yard, crowded with 
wagons and goods, is the point of departure of a great deal 
of the progress in modern electricity. 

We will not attempt to make a description of the different 
lines of manufacture carried on, as the Berlin works devote 
themselves exclusively to the production of small and fine 
apparatas in the line of the mechanic, an account of which 
would be of little interest to the reader. In ite place will 
be given a short account of the different factories which 
comprise the Berlin works. At first, telegraphy should be 
mentioned as the oldest business of the house. This depart- 
ment comprises a number of sections. Many of these 
form factories in themselves, as, for example, the making 
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Fic 1.—Bird's-eyo View of the Berlin Work. 


of the Morse apparatus, of the printing, telegraph, and 
railway signalling apparatus. The same can be said 
of the manufacture of measuring and controlling 
instrumente, as also of the department of accessories 
for telegraphic plants of every kind. In order to 
glve an idea of the extent of the whole operations, it may 
be mentioned that in the telegraph and telephone depart- 
ments about 5,000 different kinds of articles are made. 
The second main section of the Berlin works comprises 
the telephone department, which produces microphones, 
telephones, annunciators, and, finally, the well-known tele- 
phone apparatns of the firm's make. The latter have 
attained an exceptional importance, and were awarded with 
a “grand prix” at the Paris Exhibition in 1900. Further, 
the section of measuring instruments deserves to be men- 
tioned. Its importance may. be recognised by the fact that 
the measuring instruments of Siemens and Halske—as, for 
instance, the Universal galvanometer—have found their 
way to all parts of the world. What distinguishes this 
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department from all others is the fact that it: requires 
not only the skilled hand of the mechanic, but also 
the scientific training required for the examination of 
instruments. The workshops where the latter are made 
also contain adjusting rooms, where the instruments are 
most carefully examined and calibrated. The fourth factory 
belonging to the Berlin works is the one devoted to railway 
safety appliances, whose construction frequently serve 
as models for others, and have also rendered possible, 


Fi¢. 2.—Front View of the Berlin Works, Markgrafenstrasse. 


regular, and safe the fastest train service. Now, this 
department, owing to want of room, will be transferred 
to Charlottenburg. The fifth section, the manufactory of 
water-meters, has nothing to do with electricity, but is 
intimately connected with the name of Siemens, as William 
Siemens was the inventor of the water-meter. The sixth 
and youngest department is one for the manufacture of 
articles of precision. This section, however, is not, like the 
others, divided according to the articles manufactured, but 


— 


Fic. 3.— Factory Yard. 


makes them all. It is well known that the firm from 
its very early beginning has aimed to make apparatus 
perfect to the smallest detail. Formerly this could only 
be attained by the carefully trained and skilled mechanic, 
but such a division of labour was not only expensive, but 
also unprofitable and took much time. 


* 
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In the course of the last decade of the nineteenth century 

& new method for the making of metallic таз 


developed, the whole work consisting of а series of the 
simplest steps, а machine constructed especially for this 
Purpose being used for every step in the manufacture. 
e machine executes the work with б exactness, 
and therefore, with its aid, every part of the article to be 
made can be produced in large quantities and at a eheap 
price, as the machine needs only careful supervision by 
an experienced workman. Yet this achievement in the con- 
struction of machines has only gradually and recently been 
attained, and for this reason the firm formerly did not give . 
up hand work. Only when it became thoroughly con- 
vinced that ү ийын manufactured by means of special 
machines had me so developed that they would satisfy 
the high demands of the house as to quality, it was decided 
to introduce this method of manufacture, and the Berlin 


works arranged accordingly. 
(To be continued.) 


OPENING OF THE PERTH ELECTRICITY WORKS. 


Tho formal opening of the Perth electricity undertaking 

took place on Saturday, June 1, when a largo company was 
invited by the Corporation to witness the proceedings. The 
Town Council was strongly represented both by present 
and past members, and the guests included Sir Robert 
Pullar and Mr. John А. Dewar, M.P., the latter of whom, 
while acting as Lord Provost, took a lively interest in the 
Corporation electric lighting scheme at the time it was in 
ite earlier stages. The company was photographed before 
the opening ceremony took place, and on this having been 
done Lord Provost Macgregor was presented with a gold 
key by Mr. W. C. C. Hawtayne, the consulting engineer for 
the work. After acknowledging Mr. Hawtayne’s gift in a 
suitable manner, the Provost opened the gates and admitted 
the company into the engine-room. When a short time had 
been allowed for inapection of the engines, the Lord Provost 
turned on steam to one of the two 200-kw. sets, and Sir 
Robert Pullar turned on steam to the other set. This part 
of the opening ceremony having been gone through, the 
Provost requested Mrs. Wright, the wife of the convener 
of the Electric Lighting Committee, to switch on the light 
in the station, which that lady at once performed, amid 
cheers from the ша Mr. Callender here presented 
Mrs. Wright, on behalf of the contractors, with a handsome 
gold bracelet in a suitably-inscribed morocco case. Ex- 
Bailie Wright having thanked the contractors, Councillor 
Grieve, sub-convener of the Lighting Committee, switched 
on the light to the arc lamps in the streets of the town, 
and also to a number of private installations which are now 
connected up to the town supply. After а further inspec- 
tion of the station, the company sat down to a cake and 
wine banquet, presided over by tbe Lord Provost, with 
ex-Bailles Wright and Mr. John Bigg, town clerk, acting as 
croupiers. 

After tbo loyal toasts had been honoured, Bailie Woop 
proposed the toast of The Engineers and Contractors.” 
In proposing this toast he psid a high tribute to Mr. 
Hawtayne for tbe manner in which he had performed his 
part of the undertaking, and also complimented the various 
contractors for the expeditious way in which they had 
carried out the work. The Council were fortunate, he said, 
in having Mr. Lambert appointed as resident engineer, and 
they looked to him to make the electric undertaking а great 
commercial success. 

Mr. HAWTAYNE and Mr. CALLENDER having suitably 
replied, 

Sir ROBERT PULLAR proposed The Town Council.” He 
was sure that the Town Council had been wisely expending 
the money of the ratepayers, as they had often done on 
previous undertakings, and he felt certain that the electric 
light would be a great pleasure and comfort to the citizens 
who adopted it. 

Lord Provost MACGREGOR, veplying-on behalf of the 
Council, thanked them for the assistance they had always 
given to him. It was very arduous work, and growing 
more arduous every day. es 


814 


THE ELBOTRICAL ENGINEER, JUNE 7, 1901. 


Mr. DEWAR, in propeaing The Committee,” referred to 
tha amount of hard work which had been done by the 
ntlemen who were specially in charge of the electric 
ghting movement. He gave some interesting information 
the amount of money spent by the city of Perth 

in the last 10 years or so. This amounted to about a 
quarter of a million of money in capital expenditure, most 
of which had been spent on productive work, and would 
yield a return to the community. He recalled the long 
period during which their principal effort as a Town 
Council was to keep others out. This ''hold-the-fort " 
policy was pursued until ultimately they had to procure a 
| 3 order and to proceed to lay down an electric 
ghting plant for themselves. He hoped the Corporation 
would soon have the tramways under their control, 
operated as an electrical system from the station now 


opened, 

The toast of The Committee having been duly honoured, 
the LORD Provost, in the name of the Town Council and 
friends, presented ex-Bailie Wright, the convener, with a 
handsome silver salver, suitably inseribed, and a purse of 
sovereigns as a memento of the occasion. | 

Ex-Bailie Wricut replied om behalf of the committee, 
and thanked the eubscribers for their gifts. 

The toasts of The Ladies” and “The Lord Provost” 
having been proposed and responded to, the proceedings 
terminated. 


ELECTRICAL ENGINEERS (R. B.) VOLUNTEERS. 


Official Opening of Headquarters. 


Lord Kelvin, the honorary colonel Electrical Engineers 
(R.E.) Volunteers, presided last Saturday at the formal 
opening of the drill hall, which has been erected in 
Regency-street, Westminster, for the sole use of the corps. 

Major R. S. ERS&INE, O. C. E. E. (R. E) Vols , gave a brief 
sketch of the history of the corps, which emanated from a 
proposal by the late Dr. J. Hopkinson, in consequence of 
which the Institution of Electrical Engineers appointed a 
committee and invited applications, In 1897 Major 
Hopkinson began to form the corps, and the strength waa 
120 in 1898 with an efficiency of 115, which figures rose 
in the next year to 219 and 210 respectively, and in 1900, 
including the South African contingent, to 380 and 353. 
The present atrength is 494, including the second South 
African contingent. The limit is 580. It was first pro- 
posed to instal the headquarters at Woolwich, and an office 
waa taken at 13, Victoria-street. The 1st Middlesex Regi- 
ment greatly assisted with regard to drill and lent their head- 

uarters, Ssrgeant-Major Stephenson inspecting the men. 
Даде was also given by the London Scottish and 
Fusiliers, and Dr. Bateman, surgeon-captain London Irish 
Volunteers, gave his services in inspecting the applicants 
in town. The corps had now their own medical officer, 
and men would be inspected at headquarters. Owing to 
the great diffieulty of working the corps from an office 
only, and to the difficulty of getting the said South African 
detachment together owing to objections by other tenants, 
it became necessary to look about for a building of their 
own. The estimated cost of the present building was 
57,000; the War Department allowed a loan of £6,000 
and also another of £1,000 to be borrowed privately. They 
would, however, not grant this loan of £6,000 until after 
completion of the building. А guarantee of the officers, 
backed by other 1 finally secured the capital 
required. Mr. Sydney Morse had acted as the corps legal 
adviser free of charge. Mr. Weyman was the architect of 
the E 

Captain E. Hopkinson, on behalf of himself and Mrs. J. 
Hopkinson, presented а large portrait of Dr. Jobn Hopkin- 
воп. Subsequently Lord Kelvin asked Mrs. J. Hopkinson 
to formally declare the building open. Both Lord Kelvin 
and Colonel Crompton then referred feelingly to the eminent 
services of Dr. Hopkinson as the founder of the corps, 
and Colonel Crompton gave an account—and a most 
favourable one—of the doings of the said detachment in 
South Africa. 

Major Erskine stated it was the intention of present- 
ing . Hopkinson with a silver model of the searchlight, 


bat the presentation had to be postponed, as the medel was 
not quite ready yet. 

The building consists of a very large and lofty hall, 
well lighted from above, spacious offices, and a number of 
recreation and lecture rooma. A small Morris tube is fitted 
up in the basement. The headquarters will be open every 
evening to members of the corps for instruction and recrea- 
tion, and will no dovbt be greatly conducive of quickly 
bringing the number up to the full establishment. 


ELECTRIFICATION OF THE DISTRICT RAILWAY. 


A special general meeting of the proprietors of the Metro- 

Шап District Railway Company was held yesterday at the 

estminster Palace Hotel for the purpose of considering 
additional provisions in the Bill promoted by the company 
for the conversion of their syatem to electric traction, and 
of adopting a provisional agreement between the railway 
eompany and the Metropolitan District Electric Traction 
Company, Limited. The object of the additional provisions 
and agreement is to render unnecessary those clauses of 
the ВШ as deposited in Parliament by which powers were 
sought to raise new first debenture stock, to cancel certain 
authorised capital, and to reduce the dividend on the 
preference stock. From the remarks of Mr. Forbes, the 
chairman of the railway company, who presided over yester- 
day’s meeting, we gather that the combination which has 
been formed, with Mr. Yerkes at ite head, in order to carry 
out the electrification of the District Railway have taken 
up about half of the ordinary stock of the railway com- 
pany, and are ready to find the money to provide the 
machinery for the conversion of the railway from steam to 
electric traction. The chairman impressed upon the meet- 
ing the fact that thease gentlemen are quite willing to stake 
their fortunes and their reputations on this undertaking, 
and, what is more, they have given tangible security. The 
agreement between the railway company and the traction 
company has been the source of very great deliberation, 
and as it now stands it may be divided into two parts, 
Firat, with regard to the generating station i» 
Lots-road, Chelsea—this will be ereeted by the traction 
company at a cost not exceeding £400,000, and on com 
pletion will be hired to the railway qqmpany for 999 years 
at а rental based on 5 рег cen& of the outlay 
annum. With regard to this work, the chairman stated shat 
it will be carried out, not under a lump sum contraet with 
any particular firm, but by placing contracta with different 
firms best fitted to deal with the particular class of work 
in band. This will ensure the work being done at the 


lowest possible cost, and the shareholders will have a voice 


in determining what the cost price shell be. With regard 
to the electrification and equipment of the railway for 
working by electric power, this part of the contract differs 
from that relating to the generating station, Under the 
agreement the work is to be carried out by the traction 
company, payment being made by the railway company in 
£500,000 ordinary atock and $166,000 4 per cent. deben- 
ture stock. The halí a million of oxdinary stock, the chair- 
manexplained, will be taken up by the American combination 
at the normal price of 25, and the 4 per cent. debenture 
stock at par. One point of particular interest is that the 
traction company assert that they will carry out the con- 
version of the system without interfering at all with the 
regalarity of a single train in the ordinary service. The 
chairman's statement as to the proposals of the Board 
brought several shareholders on their lege Some wanted 
to know what benefit they were going to derive from the 
conversion of the line to electric traction; others, why the 
Americans had elected to come over here and invest their 
money in the concern. Mr. Forbes’s reply, that he sup- 
posed it was because the Americans had such a lot of 
money that they did not know what to do with it, was not 
generally accepted. He emphasised the fact that these 
Amorican gentlemen had undertaken to do a thing which 
this company might very well have done for themselves 
years ago had they had the necessary knowledge and the 
necessary courage to carry out the scheme. This was a very 
momentous and important question, and he deplored the 
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fact the attendance of shareholders that day was so limited. 
Mr. Perks, M.P. (whose name has been associated with that 
of Mr. Yerkes in certain quarters in connection with this 
undertaking), took this opportunity of stating that he has 
not got one single pennyworth of interest, either pro- 
fessionally or otherwise, in the new company which will 
undertake the electrification of the railway. He is prasti- 
cally the largest holder of ordinary stock in the railway 
company, and his advice to the Board has always been 
given in the nature of a friend and not in the capacity of 
a professional man. Another important point which trans- 
pired during the discussion is that until one million sterling 
has been raised by the new company the agreement is not 
binding on either party. It was farther stated that the 
new company will make no profit whatever on the carrying 
out of the work. This s айса of American gentlemen, 
who, it is asserted, are of undoubted position and means, 
look to the future for their real remuneration. The 
necessity for carrying the Bill through this session of 
Parliament was impressed upon the meeting, it being 
pointed out that already а Bill was before Parliament for 
the construction of а “ tube railway along Fleet-street and 
the Strand, whicb, if authorised, will very serlously compete 
with the District Railway. Other shareholders expressed 
the hope that the relations between this company and the 
Metropolitan Company will continue to be of an amicable 
nature, while others wanted to know what were the 
practical advantages of electrical traction over steam. The 
chairman agreed that they ought not to take up a position 
of opposition to the Metropelitan Company, but if tho latter 
company adopted a system of electric traction whieh was 
fatal to the District Company’s views, then they would have 
to take the same course as with other companies and protect 
themselves, Although he earnestly hoped that their rela- 
tions with the Metropelitan Company would continue 
friendly, he might say that there was no chance at present, 
as had been suggested in some quarters, of an amalgama- 
tion between the two companies. Referring to the agree- 
ment, the chairman stated that the Board were unanimously 
of opinion that it wae perfectly sound, and was fraught 
with enormous advantages to the shareholders in the 
railway company. He a to them not to imperil 
the progress of the scheme in Parliament, and in their own 
interest to allow the Bill to go upon the terms stated. 
With regard to the practical advantages of electricity ав 
the motive power, in the first place the company could run 
more trains a day ata mueh less average cost per mile than 
by steam. At the present time they were spending 52 per 
cent. on the working expenses, whereas with electric trac- 
tion they were sssured that the lines could be worked for 
35 per cent., which would mean a saving of £70,000 to the 
company per annum. Ultimately the resolutions for the 
promotion of the Bill in this session of Parliament aad 
the adoption of the agreement with the Metropolitan 
District Electric Traction Company, Limited, were unani- 
mously agreed to. 


MUNICIPAL ELECTRICAL ASSOCIATION. 


We have seen the offictal p me of the annual meet- 
ing of this association, which is to be held in Glasgew on 
June 19 and the three following days. It is probably 
generally known that visitors are cordially welcomed to the 
meetings of this associxtion, the necessary tickets being 
obtainable from the secretary, Mr. C. McArthur Butler, 
at St. James Hall, Londen, W., up to tho 19th inst; 
after that date the secretary will be found at the Windsor 
Hotel, Glasgow. 

The programme, as usual, is a lengthy one. It will, 
however, be only necessary for us to indicate the business, 
leaving such readers as desire it to obtain the programitne 
from the seeretary and make themselves acquainted with 
the details. On Wednesday, the 19th, the business of the 
meeting commences at 9.45, at the Institution of Engineers 
and Shipbuilders in Scotland, when the Lord Provost will 
weleome the зовор, snd the président, Mr. W. A. 
Chamen, will read the presidential address, subsequent to 
which the following papers will be read and discussed: 
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(1) “Insulated Returns in a Tramway System, by Mr. 
J. H. Rider, chief electrical engineer, London County Council 
tramways; (2) “Street Electric Lighting, by à 
Maclay, convener of the Glasgow Corporation Electricity 
Committee. The meeting for reading and discussion of 
papers will be adjourned at hadé-past ene, and after luncheon 
various works will be visited prior to the annual dinner, 
which will be held on that evening. 

On the following day the meeting commences at 
10 o'clock at the Freemasons’ Hall, Edinburgh, when the 
following papers will be read and discussed: (1) “ Braking 
Apparatus for Electric Cars," by Mr. A. L. C. Fell, tram- 
way engineer to the Sheffield Corporation; (2) “The 
Equitable Allocation of Costs in Combined Lighting and 
Traction Stations,” by Mr. W. H. Tittensor, electrical 
engineer, Dundee Corporation. After the reading of the 
р visita will be made to places of professional interest 
in аһа around Edinburgh. 

On Friday the meeting takes place at the Institution of 
Engineers and Shipbuilders’. The following are the papers 
to be read and discussed: (1) “Refuse Destruetors in 
Combination with Electric Power Stations,” by Mr. J. S. 
Highfleld, electrical engineer, St. Helens Corporation ; 

) Coal and Ash Conveying Gear,” by Mr. R. A. 

hattock, chief electrical engineer, Bradford Corporation. 

Аз usual, a number of works sre open for inspection. 
In the evening the annual general business meeting will be 
hold. Saturday is to be devoted more or less to a visit to 
the works of Messrs. Babcock and Wileox. 


INSTITUTION OF ELECTRICAL ENGINEERS. 


The following is the report of the committee of the 
Students! Section for the session 1900-01 : 


During this session 11 ordinary meetings have been held, the 
average attendance at which has been 20. At some of these 
theetings have been read some of the reports presented to the 
Institution by the student reporters appointed by the Council 
of the Institution, in August last, to report on various classes of 
exhibits in the electrical section of the Paris Exhibition of 
1900. In addition, six papers have been read on various 
electrical subjects. 

Thirteen works and installations of special interest in the 
neighbourhood of London have been visited by parties of 
students during the session. Eight visits have also been made 
by parties of student members from the various technical 
colleges to the Board of Trade stendardising laboratory, at the 
invitation of Mr. A. P. Trotter, of the Board of Trade. 

It is with great pleasure that the committee reports the 
success of the visit of the Students’ Section to Manchester in 
April last. | i 

The proposal to visit an engineering centre in the Easter 
vacation of the technical colleges was brought forward in 
December last, and, with the approval of the Oouncil, a 
circular letter was sent te all the student members 
in order to test whether the proposal would meet with 
sufficient support. To this circular replies were received, 
and it was considered that this was a sufficient number to 
warrant arrangements being made for the visit to take place. 
Manchester was chosen as the centre for the visit, which fasted 
four days (one day being spent at Liverpool) and was partici- 
pated in by 32 students, 11 of whom were from London, the 
majority of the remainder being from the neighbourhoods of 
Manchester and Sheffield. The party was well received by the 
firms and engineers whose works were visited, and the success 
of the visit leads the committee to hope that the experiment 
may be repeated in future years. 

he committee have during the session drawn up a code of 
rules for the governance of the Students’ Section, which was 
unanimously passed, subject to the approval of the Council at 
the annual general meeting of the section. 

The committee for the session 1901-02 is made up of the 
following gentlemen: B. Н. Morphy and O. W. Wilkinson 
(Central Technical College); A. H. Bennett (Faraday House); 
R. L. Longman, P. G. Mitchell, and P. Rayner-Smith (Finsbury 
Technical College); D. R. H. Browne (King’s College); F. J. 
Hiss, jun., and H. D. Symons (non-colleglate); G. B. Dyke 
(University College). 


Book Reoeived.—The first edition of a new work entitled A 
Treatise on Electromagnetic Phenomena," by Commander T. А, 
Lyons, of the U.S. Navy, has just been published by Mesere. 
ш and Hall, Limited, of London. The price of the book 
8 Ф . 
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ELECTRICITY AND MUNICIPAL TRADING. 


This is the title of a communication to the Times 
on Saturday, June 1, to the extent of between four 
and five of its columns, and upon which communica- 
tion our contemporary founded a leader. We 
propose to follow so eminent an example. In the 
first place, we are strenuously opposed to all that 
partakes of municipal trading, yet our present purpose 
is to show that its exponents have much to say in 
favour of the present condition of things. In our 
opinion, its opponents are hardly fair in the con- 
troversy. So far as we can find, with the excep- 
tion of ourselves, there has been no attempt to 
obtain or define a principle in the matter; the 
whole controversy takes the form of special 
pleading, and each side argues as if the opposite 
side were unworthy of consideration. The corre- 
spondent of the Times chooses his subject ''for 
the reason that probably the present tendency of 
corporations to seek to compete with private enter- 
prise owes its growth to nothing so much as to the 
introduction of electricity as a source of light and of 
traction and motive power.” A quarter of a century's 
experience with corporation work has led us to the 
conclusion that the prevailing idea in the minds of 
corporation officials and councils at the time when 
it was proposed to introduce electrical energy for 
lighting purposes, was that under no circumstances 
would it be beneficial to the community at large to 
promote the introduction of a monopoly similar to 
the monopoly exercised by the gas companies. 
At that time gas had held the field for more than 
half a century. The gas companies had done 
little or nothing to improve the gas supply or 
burners ; and, in fact, the great progress made in 
the gas industry has been almost entirely due 
to the introduction of the competing factor— 
electrical energy. A great many gas companies 
were paying, and had paid, large dividends, and it 
was generally felt throughout the kingdom that too 
much profit was being made by these monopolists 
out of the necessities of the population. It is all 
very well for the advocates for the development of 
electrical work to pretend that it is not going to 
follow in the footsteps of gas, and become more or 
less of the nature of a monopoly in each district. 
It must in the long run partake very much, if not 
wholly, of the nature of a monopoly in each district. 
What is the use of pretending that it will be other- 
wise, and in attempting to fool the general public 
into the belief of the impossible? What, again, 
is the use of arguing as if the street area was 
ilimitable ? It is not; and if there were 
no other reason, this would be sufficient to 
quash any idea of general competition. We will 
take the liberty of mentioning another point to show 
the one-sidedness of the argument put forward. It 
is stated, and no doubt it is perfectly true, that 
"there are over two hundred local authorities in 
the British Isles at the present moment holding 
provisional orders which have never been put into 
force.” We wonder how many companies during 
the last twenty years have projected electrical 
schemes and obtained capital from the public 
without their schemes being put into force. It is 
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the company promoter who has compelled, in a 
large number of cases, the local authorities to take 
measures for self-protection. These promoters care 
nothing about the real introduction of electric light 
or anything else, except to be able to make much 
money out of promoting schemes. We are not going 
to enter again at this time upon the vexed questions of 
traction and motive power. We have often stated our 
belief that these are absolutely outside the true work 
of municipal authorities. Rather let us indicate one 
or two points which the opponents to municipal 
trading might expand with advantage to themselves. 
Is it not a fact that anything of the nature of a 
monopoly is а bar to anything in the shape of 
progress in the direction of that monopoly? It 
seems to us that the march of time has, even with 
electrical matters, solved that question. We are 
told that the future of electrical generation is to 
be upon an enormous scale, and that the time of & 
comparatively small station is short. If this is to 
be so, what greater object lesson could the country 
require. Scores, or hundreds, of these small stations 
have been installed during the past fifteen years, 
and if the success of the large generating station is 
commensurate with the ideas of their advocates, it 
wil be seen that it is far too dangerous for public 
money to be put into concerns which are characterised 
by rapid changes. 


ELECTRIC LIGHT UNDERTAKERS AND THE NEW 
FACTORY ACT. 


The Bill of Mr. Ritchie to add certain definitions 
to the Factory Act of 1895, which is an amendment 
of the Consolidated Factory Act of 1878, has 
definitely included electrical generating and trans- 
forming stations in the “premises” which are to 
be inspected by the factory inspectors under the 
Home Office. If electricity was not an article 
of manufacture and sale, generating stations 
could not be included; and if transforming 
stations were not—in the terms of the Act of 
1878—“ attendant" on the manufacture of elec- 
tricity, this could not have been proposed. Any 
attempt to have the question discussed on inde- 
pendent grounds is precluded by the influence of the 
Workmen’s Compensation Act, from the benefits 
of which electric hight employés might be excluded 
if the premises in which generation and transfor- 
mation takes place were not subject to the Factory 
Acts. If this is the case, any attempt to leave 
these places out of the definitions in Mr. Ritchie’s 
Bill would meet with opposition, certain to be 
successful. We understand that street boxes are 
not premises, so that they would not be in- 
cluded amongst the various kinds of transforming 
stations to become subject to the Factory Acts. 
As there is apparently no chance of being able to 
show that an electrical generating station for the 
production of electricity that is for sale is not a 
non-textile factory, the next thing is to try and 
bring the requirements of the factory inspectors 
under the influence of professional opinion, 80 as to 
prevent, for instance, machinery in а supply station 
under statute being put out of use under the decision 


of a magistrate on the motion of an inspector. We 


believe that the Council of the Institution of Elec- 
trical Engineers has this question, so important to 
prevent unnecessary hampering ‘of the industry, 
under careful consideration, and that they will seek 
to obtain a hearing on it, and to maintain a watch 
in the future on the incidence of this new legislation. 


CORRESPONDENCE. 


One man's word is no man's word, 
Justice needs that both be heard.” 


BRIGHTON CABLES. I 


Ѕтв, —І am not interested in the discussion which has 
taken place in the columns of the Electrical Engineer as to 
the relative tenders submitted by the firms comprising the 
Cable Makers’ Association and the Union Cable Company, 
excepting on the point raised in the letter from the latter 
company published in your last issue, An attempt is therein 
made to explain away the discrepancy in prices by the 
Union Company taking credit for supplying cables having 
an electrical conductivity 4 68 per cent. in excess of the 
cables supplied by the Cable Makers’ Association. 

To my mind the apparent conductivity inferiority will 
be found to be due to the adoption of a different 
temperature basis; the guaranteed resistance in the 
unsuccessful tenders was most probably based on a 
standard temperature of 75deg F. If this is so, then 
there is practically no difference in the respective 
guarantees of the Cable Makers! Association and the 
Union Cable Company. But whetber this be so or not, 
there is certainly not a difference of 4°68 per cent. in the 
conductivity of the copper used by the contending parties. 

The high-conductivity copper supplied by my firm is 
Always over 100 per cent. on Matthiessen's standard, and 
averages nearer 101 per cent. The .high-conductivity 
copper used by the Union Cable Company is, therefore, 
claimed tu be 104 68 to 105:68 on same standard. Where 
do they get it from? It certainly is not made on à com- 
mercial scale neither in this country nor in America.— 
Yours, etc., W. GIBBINGS, ` | 

Works Manager to the Liverpool Silver 
and Copper Company, Widnes. 


PERPETUAL MOTION. 


Sir,—I beg to own recolpt of your favour of 29th inst., 
and to say emphatically I have entirely overcome the laws 
of gravity (you say nature) by utilising the whole weight 
of the wheel to drive itself by a scientific arrangement of 
levers and driving weighte, and that my invention will 
rank among the most wonderful achievements man is capable 
of fathoming, and will shortly take the world by utter 
amazement. Candidly, Sir, yourself, or anybody else, 
could have no conception as to how it is done, and why 
you should be so stubborn, and disbelieve what I say, and 
adhere to the laws of gravity when my invention Will 
knock the shine out of any other since the world was 
made, I fail to localise, unless it is your policy to harness the 
inventive propensity of man. If you could pay. me a visit, 
Sir, I can show you something to go back and write upon 
for the enlightenment of those puzzling their brains over 
perpetual motion, resulting in the making of your journal. 
Don't be stagnant! Be entorprising, like our shrewd 
American cousins. — Yours, etc., ARTHUR E. GILBERT, 

Heaton, May 31, 1901. 


[The above letter from Mr, Arthur E. Gilbert is the 
outcome of one we wrote him respecting an invention of 
his, which he claims is to be the invention of the new 
century. We regret to find that he is aul] wasting his 
time, and, we presume, hís money, ou the vain attempt to 
produce a.perpetual-motion machine. We have again and 
again tried to convince Mr. Gilbert that he. would find 
instruction in theoretical mechanics of great use to him, 
withont being ableto do so. As regards the proposed visit, 
we are quite prepared to arrange for one of our editors to 
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call upon him at Heaton as soon as he ean inform us that 
he has had the maehine running fot a day without th 
application of any external power, —Ep. E. .] | 


CUT-OFF DEVICE. 


SIR, Wo thank you for the copy of the above paper 
issued on the 31st ult., and also for the insertion you have 
respecting our “cut-off” device. We beg, however, to ask 
you to correct in your next issue the wording of that 
description, as it is somewhat misleading, and might prove 
very prejadicial to our interests. You state “that each 
apaa shall be independent of its neighbours." Now, this 
is not во, as we guarantee that our appliance shall be 
effective in cutting-off the electrie current to the extent of 
- віх spans, which means, of course, a distance of 240 yards. 

Farther, with regard to “adding to the somewhat 
unsightliness of tramway construction,” we also beg to 
state that the deviee itself when fixed on the pole and 
painted in harmony with ite surroundings is hardly recog- 
oisable from the ground, as the levers you mention in your 
description can be now dispensed with by a chain and a 
box containing the weights fixed on the pole. 

In ease of span wires, these would be sufficiently 
strengthened to carry the weight of the device, but still 
the chain and weight would be utilised in place of the 
arms and levers—in fact, our apparatus can be fixed any- 
where. 

We trust you will be able to give these eorreetions as 
prominent а place in your nert issue as you did the 
description on the 51st ult.— Yours, etc, 

Bostock AND CuEETMAM. 

Brighouse, Yorks, June 4, 1901. 


OBITUARY. 


We mueh шн to bave to record the demise of 
Principal John A. Viriamu Jones, professor of physics in the 
University College of South Wales, in his forty-fifth year. 
Born at Pentreporth, near Swansea, in 1856, Prof. Jones 
matriculated at the London University in 1872, being 
расе first in the honours division. Having entered 

niversity College, London, he graduated bachelor of 
science in 1875, earrying off the university scholarship in 
geology. Prof. Jones next went to Balliol College, Oxferd, 
where he won a Brackenbury seholarship, obtained 
a first class in mathematical honours in moderations three 
years later, a first class in the final honour school of 
mathematics in 1879, and a firet class in the final honoar 
sehool of nataral science (physics) in 1880. In this year 
he accepted the appointment of demonstrator in the 
Clarendon Laboratory, Oxford, under Prof. Clifton, and a 
year later he was appointed principal and professor of 
mathematics amd physies in the Firth College, Sheffield. 
Prof. Virlamu Jones had occupied this high position for 
only two years when he was elected principal and professor 
of physics of the then newly-founded University College of 
South Wales, а post which he has ably occupied for the 
last 18 years. Thescientific work of Prof. Jones was mainly 
coneerned with the absolute measurement of electrical 
resistanee, and he was а momber of the British Association 
on that subject. In 1894 he was made a Fellow of the 
Royal Soelety, and three years later was elected a Fellow 
of Jesus College, Oxford. Аз principal of the Sonth 
Wales College, he did much for the cause of technical and 
scientific education in Wales. A memorial service will be 
held in Cardiff on Monday next, and the remains of 
the deceased scientist will be interred at Swansea on the 
following day. 


THE MOND GAS BILL. 


The object of the Mond Gas Bill is to incorporate and 
confer powers on the South Staffordshire Mond Gas Power 
„nd Heating арау to supply а producer gas invented 
hy Dr. Ludwig Mend. The main features of the invention 
were explained before the Select Committee of the House 


of Commons presided over by Colonel Welby, which haa 
been enquiring into the merits of the Bill. The gas is 
purely a power and heating gas, and cannot be used for 
lighting purposes, its flame being similar to that obtained 
from spirits of wine. It can be produced from cheap slack, 
and as the sulphate of ammonia is recovered in the 
process as a by-product, the cost of the coal, and 
consequently of the gas, it is claimed, is reduced to 
a very small figure. The present application to Parlia- 
ment was practically only to obtain powers to open up 
streets in order to lay mains for distribution purposes. 
One of the great advantages which it is claimed will result 
{гөш the establishment of the company is that they will be 
able to supply power and heat to the small manufacturer 
at a very low rate—more cheaply, it is said, than elec- 
tricity for these purposes can be supplied.’ Mr. Herbert 
Hampbrey is responsible for the engineering features of 
the scheme, and, in his opinion, the use of Mond gas will 
lead to a saving in fuel, in labour, in time, in cost of 
repairs, and in space, and will give better results with lees 
waste of material than ordinary fuel. The estimated 
expenditure ef the company is £789,686, of which £40,000 
is for land, railway sidings, etc., and £387,000 fer works 
at the manufacturing stations, making a total of £427,000, 
which leaves £360,000 for distribution plant. Altogether 
it is proposed to erect five manufacturing stations, from 
each of which will run а 2ft. 6in. arterial main in eaeh 
direction, which it is estimated will be capable of delivering 
120,000,000 cubic feet of Mond gas daily. A considerable 
number of local authorities opposed the measure, устр 
on the ground of tbe interference with the streets w 
the operstions of the company will entail. In other cases 
the ground of opposition was because they supplied coal- 
gas, with which it was feared the new gas might compete. 
In answer to this, however, the promoters pointed out that 
it would only compete where gu was supplied for power 
or heat, and then only in the larger quantities, because it 
would not pay to undertake to supply the very small con- 
sumers with Mond gas for these purposes. Among the 
etitioners was the Midland Electric Corporation for Power 
istribution, who have power to supply electrical energy 
in a certain portion of the area proposed under this Bill, 
The answer to their petition was that an olectrieal com- 
any could supply energy for power, but not for heat. 
here was also opposition on behalf of six gas companies 
in the district. 

One point put forward by the pstitloners was that 
although the promoters sought power to supply Mond gas, 
they might not, under this Bill, supply Mond gas at all, 
but some other producer gas, and accordingly the pro- 
moters agreed to the insertion of clauses making it clear 
that that was not their intention. A question also arose 
as to whether the undertaking would prove a financial 
success, It was stated that the company could only start 
when £225,000 had been subscribed, and Dr. Mond’s 
remuneration, which was to be £75,000 in ordinary shares, 
entirely depended upon the success of the undertaking. The 
following provisoes were also inserted on the suggestion of 
the committee—viz : Any development of the gas permitted 
by the Bill must be certificated by the Board of Trade. The 
shares to be allotted to Dr. Mond, the patentee, to rank as 
follows : 40,000 to rank for dividend with the other ahares, 
$5,000 to rank for dividend after the holders of the other 
shares have received 5 per cent. per annum dividend. 
Subject to these conditions the committee found the 
preamble of tbe Bill proved. 


LIGHT RAILWAYS. 


Notices of intention to apply for light railway orders have 
been given by the following: Lizard light railway (eompany), 
electrical power, etc.; Woodbridge and Bawdsley light railway 
(утаје) construction of two lines; Gower light railway 
company), amending order ; Rother Valley light railway (com- 

пт), созган of three lines ; Turton, Tottington, Rams- 
ottom, and Rawtenstall light railway (company), construction 
of six lines; Spen Valley and Morley light railways (British 
Electric Traction Company), extensions ; Orewe light rallways 
(British Electric Traction Company), eight lines; South Shields, 
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Sunderland, and District light railways (British Electric Trae- 
tion Company), oonstruction of five lines; Potteries light 
railway (Potteries Electric Traction Company), extensions ; 
Middleton light railways (British Electric Traction Company), 
deviation ; Southend, Burnham-on-Crouch, to Bradwell-on-Sea 
light railway (Railway and General Construction and Main- 
tenance Company), construction of five lines ; Woolwich, 
Eltham, and District light railways (the Auxiliary and Light 
Railways and Tramways Oompany), construction of one line ; 
Preston-Horwich light railways (the Auxiliary and Light Rail- 
ways and Tramways Company), construction of five lines; 
Preston and Lytham light railways (syndicate), construction of 
four Hines ; Holmfield and Southowram light railways (syndi- 
cate), construction of two lines ; Southowram and Elland light 
railway (syndicate), construction of six lines; Crowland and 
District light railways (company), extension of time. 


THE STERLING DIRECT-CURRENT MOTOR. 


The Improved Electric Glow Lamp Company have taken up 
the manufacture of motors on lines which, commercially, must 
be acknowledged to be correct lines. Thus the company are 
making only two sizes of frames, and these will be reproduced in 
great quantities. The frames being stocked, and also standard 
windings for the same, the firm will be able to give very prompt 
delivery. The winding will be varied to suit standard voltages 
and speeds, and made so interchangeable that at a small coat the 
voltage of the motor can be altered to suit changes in standard 
pressure of supply. The sizes of frames chosen are such that 
ono gives 4 h.p. at the rather slow speed of 1,200 revolutions 
per minute, and the other 4 h.p. at 1,000 revolutions per minute, 
and with а very high efficiency and large overload capacity. 
These speeds are well suited for direct belting to ordinary line 
shafts and many types of machines without the use of counter- 
shafts, gears, or other speed-reducing devices. 


gm tes 


The illustration shows the general appearance of these motors. 
Another good feature in the list before us of the Sterling 
од is that the prices include automatic release starting 
switches. 
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BLACKBURN ELECTRICITY WORKS. 


The accounts of the Blackburn Corporation electricity 
department show a total expenditure on capital account to 
March 25 last of £117,724. Abstracts of the revenue 


account, general balance-sheet, and statement of electricity | 


generated, sold, etc., are given berewith : 

Dr. REVENUE ACCOUNT. £ ad, 
Coke, coal, eto cance soree cove 3 4 326 7 5 
Oll, waste, water. and вбогейв............................ 5 372 711 
Wages ad generating station .........................—. š 1,283 14 6 
Repairs and maintenance of buildings 34 14 4 
Boiler and engines vs 498 2 2 
Maintenance of accumulators ..... ............. ЕТЕ 43 4 5 
Repairs and maintenance of mains is 115 18 3 
Repairing meter 2 8 157 5 6 
Lampe, carbons, and fittings, et 600 11 7 
Rent of works and income tax ................... -.—.. - 680 0 0 
Salaries of engineer and assistants ..................... 687 10 0 
Clerks and meter inspector......... . — 2 313 13 0 
Stationery and printing... . . E 62 9 4 
General charges "m ———— „ 210 2 7 
Auditors оо 000 о ве ове оос 600 608 090024 00€ оци о ое о ре о 00 0 Q0 ол 0 00 0 94 оаа 5 0 0 


821 


Insurance... o sa sa sas sa Veron o bd o m oas o өе o өз MN эме o me oa o me € зе 37 9 0 
Bad debte 9690000960090 HO воо ьан 0009009 0€ 099 000 00900 8 O86 Ot ове 0.09 A96 15 0 4 
Total er penditure. .. . o . .. + ao 9, 383 1 4 
Balance of revenue account e... ses. =s = . oo 5,082 2 1 
£14,465 3 5 
Cr. E od. 
Sale of current, less discount... lel ese 18,061 15 11 
Rental of meters . . é e on concen 346 011 
Rental of motors and lamps. . 295 12 3 
Fees for testing. —— — сарЫ Kae 610 0 
Sales of lamps, fittings, bo ooo . . . o 765 4 4 
| | £14,465 3 5 
GENERAL BaLANCE-SEEET. 
Expenditure and Assets. в. d. 
Capital accounb—ameunt expended for works... 117,724 10 1 
Stores on band ........... .... eves — M: S 507 10 8 
Sundry debtors for current supplied ....... e 4000 6 9 
Sundry persone for lamps and fittings ............... 713 6 10 
Balance ab debit ef net revenue scoeynt  .......... = 1,439 10 7 
£126,054 4 2 
| Liabilities. £ в. d. 
Capital account - amount received .. ........... ves. . 84599 3 10 
Sundry creditors for coal and stores = 4,860 2 10 
Amount owing for interest on luna 4 300 8 7 
Amount owing bankers lees in hand  ....... ТРТУ . 928,783 17 4 
Sinking fund &ocount—4&mounb uninvested ......... 1660 11 7 
Surplus. . .. a — 6400 0 0 
£126 054 4 2 
SeaTEMENT OF ELECTRICITY GENERATED, SOLD, ETC. 
Quantity jure in В.Т. units 5 TTA 1,309,498 
Quantity у Publio lamp. А 
sold { Private consumers by meter 1.030.681) 1,159,861 
Quantity used on works . . . 42.116 
Total quantity aecounted for .......... — — 1,201,977 


Quantity not accounted for . 101. 521 
Number of public lamps: arcs, $0; incandescente, 248. Total 
maximum supply demanded, 1,112 kw. 


WIMBLEDON ELECTRICITY WOBKS. 


From the accounts of the Wimbledon electricity depart- 
ment, 16 appears that the total expenditure on capital 
account to March 31 amounted to £67,998. Abstracts of 
the revenue account, balance-sheet, and statement ot 
electricity generated, sold, etc., are given here with: 


REVENUE ACOOUNT. 


Dr. Generation of Electricity. £ ad, 
Coal or other fuel ...... ............ . .. £3 188 6 6 
Oil, waste, water aod stores 311 10 8 
Wages at generating station 4. 751 14 9 
Repairs and maintenance of buildings 
and plant.. ............—. . "m 01 
— 4,538 12 9 
Distribution of Electricity. 
Wages and other remuneration......... ll 1 5 
Repairs, eto., of mains “ 74 4 8 
Repairs, etc., of transformers, eto...... 0 4 9 
Repairs, etc., of apparabus m 19 15 8 
105 6 11 
| Public Lamps. 
Attending and repairs ......... реге: . 434 12 9 
Renewals of lamps ........ per T 76 13 4 
— ——— 511 6 1 
Rente, Rates, and Taxes. 
Rente payable. .-. 1 16 6 
Rates and taxes. 3 203 6 8 
— 105 3 2 
Management Expenses. 
Salaries — Engineers’ department .... 606 5 10 
Accountant and clerical staff = 184 11 5 
Stationery and printing 118 5 9 
General establishment charges. — 120 16 5 
1,024 19 6 
Special Charges. 
Insurances, eb 000 š 7 9 
Expenses for certification of meters... 0 10 
52 18 3 
Total expenditure ..........-. ——À—— —— 6,338 O 8 
Amoun? earried to net revenue account . 3,170 3 8 
ZEE £9,508 9 4 
Cr. £ sd. 
Sale of current per meter, less allowances ........ 9,346 4 0 
Rental of meters, eto . . .. . · . . 162 5 4 
£9,508 9 4 


REVENUE AOCOUNT., 


Dr. Expenditure. £ s. d. 
Generation of өіесігісібу -.................................... 2,066 0 5 
Distribution of electricity ............................. eee. 127 14 7 
Private mains and serviceL2Asss . . 56 5 9 
Public lamps .......... m—— ——— NM 71 19 2 
Rents, rates, and taxes „ - 151 0 0 
Management ехрепвев.......................................... 489 3 2 
Special chargee—ineurance premiums ................. 34 14 7 
Amount transferred to net revenue account ............ 886 15 8 

£3,883 13 4 

Cr. Income. £ s. d. 
Sale of current ............. J MOI 3,493 17 8 
Fühlen t; ⅛ w- ñ⸗] 322 10 0 
Private mains and services q. 67 5 8 

£3,883 13 4 


 BANLEY ELECTRICITY WORKS. 


From the accounts of the Hanley Corporation electricity 
works (jast issued) it appears that the total expenditure on 
capital account to Dac. 31, 1900, amounted to £75,550 
We give herewith abatracts of the revenue account, general 
balance-sheet, and statemont of electricity generated, sold, 
etc., for the past year : 

REVENUE Account. 


Dr. Generation of Electricity. £ в. d. 
Coal or other fuel, including carriage, 
E o э кескич» койа ылыа bad Eds . £3,134 4 2 
Oil, waste, water, and stores. 272 13 1 
Wages ab generating stations........ 988 6 0 
Repairs and maintenance of build. 
ings, plant, eto 1012 16 1 
— 6.437 19 4 
Distribution of Electricity. 
Wages to linesmen, ebo á 65 5 6 
Maintenance of mains. —Á— 38 18 6 
Maintenance of meters, etc. .......... 238 1 8 
Maintenance of apparatus ............... 105 0 2 
447 5 10 
Public Lamps. 
Abtending and repairs .................. . 335 12 11 
Renewals of lamps............. =.= -a . 298 6 3 
————— 633 19 2 
Кабев and taxes ................................—....—.—. = 753 011 
Management Expenses. 
Salaries—engineers’ department 592 14 10 
Stationery and printing.. " 44 2 4 
General establishment charges 42 19 7 
— — 679 16 9 
Law and Parliamentary Charges. 
Law expenses . © e 27 12 7 
Less returned e. - 13 8 3 
14 4 4 
Special Charges. 
Insurances, obc, ......-....-.-. —— — Á——— 43 6 3 
Total diture... .............-. e——————— £8,009 12 7 
Amount ed to neb revenue account ....„ „ез аз 43,630 13 8 
£11,040 6 3 
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Dr. Liabilities, £ в. а. Sale of current per meter ——— 9,714 8 0 
Capital account—amount received... 67,928 2 4 | Public lighting... . . 2—.——.— 1639 0 0 
Sundry creditors....... s.es» = .es oms s = o oe o = e = ==,» em 2,090 4 9 Rental of meters and other apparatus ....... Ее, 286 18 3 
| £11,640 6 3 

£72,877 0 7 GENERAL BALANGE-SHEET. 

Cr. Assets. £ s.d. Dr. Liabilities, £ s. d. 
Capital account - amount expended for works .... 57,703 5 9 | Capital acoount—amount received... .... 608,990 0 0 
Stores on hand............. ЕТО СОКИ ЕНЕЛ 90 886 6 6 | Overdraft on account of loans sanctioned ........ 4,340 3 2 
Sundry debtors for current supplied... .. 2,858 13 6 | Sundry creditors........ .-. ——— — 836 13 11 
Cash with treasurer and in hand.... ... . 10,498 14 10 | Balance due to general district rate account ......- 641 9 3 

— Sinking fund acoound. . o = e ae o oe oos o ee o e. 7.786 3 6 
z £72,877 0 7 | Balance .... . ves eii env ei pari . 2,866 12 8 

.  SrATRMENT or ELzOTRIOITY GENERATED, SOLD, ETO. £85.481 9 6 
Quantity generated in В.Т. units. .. 724 028 , a 
Quantity (rose lampe .... . 415.304 6444214 . Ut Assets. = в. d. 

sold Private consumers by meter 229,117°4 , Capital accounb—amount expended for works.. 73,330 3 2 
Quantity used on works . 18,780 Stores on hand..... ...... eren .—.—.—.— 420 8 4 
Total quantity accounved for. s o oem o ma ms s me $ . 663,2014 | Sinking fund account.............- — mom M. 7,786 3 6 
Quantity nob accounted for ———— „ 60,826 6 | Sundry debtors for current supplied to Dec. 31, 1900 3,833. 7 7 
Total maximum supply demanded (kilowatts) 3 367 Other деббогв ............ «eem o oe оо о о —ͤ— 22 — 84 19 11 

Number of public lampe 903, equivalent to 4, i 8-c.p. lampe. £85,461 2 6 

...!. EP STATEMENT oF ELECTRICITY GENERATED, SOLD, ЕТО. 
BARROW-IN-FURNESS ELECTRICITY WORKS. Quantity generated, B.T. units Res 740,664 
Quantity f By public lamps = 850.710) 645,200 

From the accounts of the Barrow-in-Furness electricity би; Mer Mur о DM RI ош 11,575 
works it appears that tbe total expenditure on capital | Total quantity accounted for.. eem - 654,775 
account to March 31 amounts to 257,859. The following | Quantity not accounted for.. . ... .-. —.—.—.— 85,889 
is an abstract of the revenue account : Number of public lampe.......—..- ....—.—..—. el - ina 


Total maximum supply demanded (kilowabts) ............. - 


MORLEY ELECTRICITY ACCOUNTS. 


From the accounts of the Corporation electrleity depart- 
ment for the year ended March 31, 1901 (just issued), it 
appears tbat the total expenditure on capital account to date 
amounts to £24,181. Wo give herewlth abstracts of the 
revenue accounts and general balance-eheet : 

REVENUE ACCOUNT. 


Dr. Expenditure. £ «d. 
Generation of electricity ...... —————— a 1130-16 -7 
Distribution of electricity... . 38 9 10 
Attending and renewals of lamps .... Ыла 82 10 8 
Rente, rates, and taxes s oe o me o se < oo o = — А 62 10 0 
Management expenses . » on oos 332 14 9 
Special charges — insurance, etc. $99090009 0009 P 0100000926 10 16 0 

£1,662 17 10 

Cr. Income. £ в. d. 
Sale of current, less discounte.......— sas» ws» æ s = so s oe s os 932 11 11 
Received for public street lamps. 340 0 O 
Rent of meters FTC 39 14 0 
Repairs of apparatus, ebc......... 5 ES 7 9 8 
Cost of steam supplied to public baths... s.e... sas o= +: 190 5 

1516 0 7 
Balance carried to net revenue accounb. . 146 17 3 
£1,662 17 10 

BALANCE-SuEET, 

Dr. Liabilities, | £ s.d. 
Loans eee оооооовов ове е «- 009 om oana OOF 6 € 5-2» 09090000090 0D 50D oor 22,500 0 0 
Amound due to treasurer .. — . 1, 141 12 3 

26 641 12 3 

Surplus, sinking fund, and stores, less deficit on 
revenue account ...... ...... .-..-.. 3 3 “ 403 13 4 
£27105 6 7 

Cr. Assets, £ а.а. 
Amount expended on works . . .. 24181 4 8 
Sinking fund MET . 1,907 8 6 
Miscellaneous accounts due 458 4 1 
Stores in hand ð 8 558 8 4 

£27,105 5 


ST. PANCRAS ELECTRICITY ACCOUNTS. 


The following is the report of Mr. Albert E Pycrait, 
chief clerk to the St. Pancras Borough Council, on the 
working of the electric lighting department during the 
past year. Abstracts of the revenue account, general 
balance sheet, and statement of electricity generated, sold, 
etc., are also appended : 

During the year a loan of £24,320 has been received, making 
the total amount received at Dec. 31, 1900, by loans of £261,100. 


Of this amount a sum of £21,186. 14s, 3d. has been repaid. A 
loan of £77,111 in respect of capital expenditure to the end of 
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1899 was applied for to the London County Council in June last, 
but up to the present bas nob been received. The expenditure 
incurred during the year on account of capital amounts to 
£50,248. 2s. 1d., making a total capital expenditure of £336,794. 
14s. ld. The gross revenue for the year amounts to £49 329. 
108. 2d., an increase over the year 1899 of £4,449. 3s. 2d. This 
le accounted for by an increase of £3,207. 7e. 8d. received for 
public street lighting in consequence of an additional 198 public 
arc lamps having been erected during the year (equal to an 
increase of 87 per cent.), and £1,241. 15s. 6d. on account of 
private lighting, etc. The small increase from private consumers 
is due chiefly to the reductions made in the charges for supply 
since June, 1900. The total units sold during the first half of the 
year was 1 056 613, and realised per uvit sold 4 48d., and for the 
second balf 1,239,773 units, equal to 3 63d , the difference in price 
representing a money value of £4,390. 178. 3d. The result of the 
year's trading is accounted for by several special circumstances : 
(1) The reductions in the charges for supply as above (2) The 
increased price for coal. 'The average increase in the price of coal 
over the year was 3s. 3d. per ton, the botal consumption bein 
12,026 tons, representing а money value of £1,954. 4s. od 
(3) Exceptional charges in connection with alterations carried oub 
at Regent's Park Station, мош to £944. 19a. 3d. The 
following table shows the progress of the electricity undertaking 
since the commencement : 

Year No. of Current sold to oonsumers— —-No. of lamps.— 


end- con- (nob including public etc., applied for. 
ing sumers. streeb lighting) 5 твои; Mo- 
А , ., 5d., an es - Are 
3d. per unit. 6d. per unit. cent. бога. 
£ в, d. £ в. d. 16c.p. 
1892 172 — 8,167 7 8 9,990 82 11 
1893 288 384 11 6 9,161 6 0 12851 110 19 
1894 349 1236 13 9 10.819 15 9 15,542 129 22 
1895 447 2,142 9 6 12,682 6 O 19,195 139 37 
1896 072 2948 14 9 19430 8 8 26423 187 47 
1897 808 4,081 10 0 2522011 5 32,250 956 78 
1898 984 8415 00 23446 5 2 38124 292 91 
1899 1,184 11,699 12 3 25 992 17 6 46172 315 126 
1900 1,438 12,563 16 7* 25914 5 9 57,456 426 152 
| * 2d. and 3d. per unit. 
REVENUE ACCOUNT. 
Dr. Generation of Electricity. £ в. d. 
Coal or other fuel... q . £13 342 12 6 
Oil, waste, water, and stores ......... 1,268 7 11. 
Proportion of ealaries of engineers .. 495 5 3 
Wages at generating stations ......... 3,463 2 6 
Sundry petty expenses ................ " 171 7 8 
Repairs and maintenance: buildings, 
£150. 13s. 7d ; engines, boilers, 
etc., £1,922. 194. 5d.; dynamos, 
£879. 188 114.; other machinery, 
£166. 128. Id.; lees received for 
old materials, £7. 18, .................. 3,113 3 0 
——————— 21,853 18 5 
Distribution of Electricity. 
Proportion of salaries ................—... 172 17 7 
Wages of outdoor staff ........ ....—.. H 999 0 9 
Repairs, maintenance, etc., of mains, 
including materials, labour, and 
, cis erbe леа 2400 2 6 
Repairs, ete., of meters 716 7 10 
Works in connection with public ' 
buildings installations. a 384 14 10 
Water, etc., at sub-sbations ....... E 5 4 6 
—————— 4,678 3 0 
| Public Lamps. 
Ql me — е - 543 19 0 
Керале алаа 444 14 5 
Attends 852 6 9 
1,841 0 2 
Licenses and waylea ves . . а 24 5 0 
Rent, Rates, and Taxes. 
Renta payable .............................. 196 17 10 
Rates and taxes — 1,445 8 0 
— — 1,572 5 10 
Management Expense 
Salaries—engineer's department . 1,807 10 
Stationery and printing. 284 12 1 
General establishment charges а 307 15 0 
— — 9,399 17 9 
Law expenses ————— —— E 15 8 8 
Special Charges. 
Insurances, ote. ....—....—..- .—. ee wie 275 18 1 
Fees, testing meters ..................... 0 15 O0 
Expenses obtaining loans ............... 30 17 0 
Compensation claims 66 18 3 
Alterations to engine- room and dis- 
mounting and re- erecting plant аб 
Regent’s Park station ......—..... 234 18 3 
Amount written off boilers brans- 
ferred from Regents Park to 
King’s road station 710 1 
; 1,319 7 7 
Tobal expenditure ........................ какай 33,704 10 5 
Balance carried to ret revenue account.. . . 15,624 13 9 
£49,329 10 2 


Cr. & в. d. 

Sale of current per meter at 6d. per B. T.U. ........ 21,071 11 0 

T ii 5d. Š e». 3,161 10 65 

vi i 4d. е? 1,681 4 4 

is $3 за, T . 7,669 0 9 

is e 2d. $5 2.2... 4,894 15 10 

38,478 2 4 

Public lighting (sale of current, all charges) ......... 9,847 5 4 

Indicator rentals ккан ae baa 134 6 O 

Sundry chargeable works... . . 0. 580 3 6 

Fees for testing installations 20 12 0 0 
Rente receivable, £292. 10s. 11d., less repairs, rates, 

and taxes, eto, £164. 16s. lld. ........................ 127 14 0 
Proportion of office expenses chargeable to the 

lighting (gas department) S 150 0 0 

£49,329 10 2 
GENERAL BALANCE SHEET. 

Dr. Liabilities. £ a d. 
Capital account amount received — 261,100 0 0 
Amount received on loan from bankers .. .... 22. 68850 4 8 
Sundry creditors ..... ............ =... .—. . — 16870 8 10 
Amounts due under contracts — — . 13 861 11 4 
Interest accrued on loans —  — 2,480 17 11 
Neb revenue account 2 ewes 4056 6 3 
Reserve fund 4 3 9,083 1 9 

£371.302 10 9 

Cr. Assets. 


£ в.а. 
Capital account—amount expended for works 336,794 14 1 
Stores in hand: coal, £994. 9a. 5d.; oile, waste, 


etc., £184. 5s.; carbons, £142. 4s.; general, 
£5,504. 11B: MC 6,825 9 5 

Debtors for current supplied. £17,111. 16s. 2d.; 
less deposit account, £509. 668. 16,602 10 2 
Sundry debtors .......... %% (T = 292 0 6 
Amounts due on account of public street lamps 10,121 11 7 
Suspense accounb ........................-....... 5—5 is y 8 10 
77 16 2 


Cash in baeggggd M 
. .£371,302 10 9 
STATEMENT OF ELECTRICITY GENERATED, SOLD, ETC. 


Qui poneratod (in Board of Trade units) N 3,637,309 
uantit ublió lamps . = ; 

sold рш consumers by meter...... 0, 296° 386 } 3,008,481 
Quantity used on works and testing-room ..... ..... ... 218,014 
Total quantity accounted for so 3,226,495 
Quantity not acoounted ſoorr‚ͤæẽͥb 410,814 
Number of public lamps . . meses 426 
Total maximum supply demanded (kilowatts) ......... 2,275 

———— n 


CATALOGUES RECEIVED. 


Messrs. Mavor and Coulson, in issuing a new list of the 
various machines manufactured in their electrical shops, com- 
mence.the same by instructing their customers how to ask for 
an estimate. We can quite believe that there is a great neces- 
sity for this, and that iarge firms like the above have to waste 
& great deal of time and money in preparing estimates which 
are based on assumptions as to local conditions. It is always 
much more satisfactory if the would-be customer would give a 
sufficient description of what the electrical plant has to do to 
enable firms to give a reliable and close estimate. In this cata- 
logue we find descriptions and lists of a great variety of direct- 
current plant suitable both for belt driving or for direct coupling. 
As the firm are doing much work in electric motors for workshop 
distribution, or for use in collieries, we are not surprised to see 
in the catalogues a description of a number of electrically-driven 
accessories. The list is completed by a description in full detail 
of the Mavor and Coulson С.С. system of concentric wiring. 

We have received from Messrs. Mather and Platt, Limited, 
who have thelr works in Machester and their London office at 
14, Victoria-street, Westminster, а copy of the fourth edition 
of their catalogue. Besides containing a list of the plant 
manufactured by this pioneering firm, there is also included in 
the little volume some useful tabular matter such as is often 
required by an electrical engineer when working out schemes. 
The liste of dynamos and motors which are given are most 
complete, and, in addition to the prices, information as to the 
Space occupied and the weights of the parts are added. Not 
the least useful portion of this pocket catalogue are those 
сото to the electrically-driven specialitles manufactured by 

e firm. 

The Berliner Telephone Manufacturing Company, whose 
agency in this country is worked from 117, Queen Victoria- 
street, have forwarded to us а copy of their last list of tele- 
phones and telephone accessories. A recapitulation of the 
numerous articles connected with telephone exchanges which 
are included in this list, would lose interest on account of its 
great length. The completeness, however, of the list, might be 
summed up in a few words, by saying that everything required 
for telephoning is included, except the lady operator, 
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If thou hast knowledge, let othese light their candle at it. 


till it is of such a value that one of the dynamos cah 
safely give the current demanded. This ean be done 
by disconnecting the near feeders, leaving, perhaps, only 
one ef the farthest connected. The dynamo is now 
switched in, and the other machines switched in parallel 
as quickly as possible, more feeders being switched on as 
the dynamos are put in parallel, until all the machines will 
be taking their normal load. | 

Should any method of separate excitation be in use, 
when the failure occurs great care must be taken that no 
dynamo is switched on until the short has been removed. 
Assuming there has been a failure, it will not be safe to 
switch a 500-kw. machine on to a load that was previously 
taken by, perhaps, five similar machines in parallel, so that 
some of the load should be thrown off as above described 
before the generator is switched in. In the case of separate 
excitation, however, we might proceed in another way. If 
in were possible to vary the exciting volts from normal 
down to a very small value, the machines should be run 
at proper speed (all of them), with armature switches 
elosed and the exeiting cireuit volts gradually built up, 
when all tbe macbines would increase their output in 
„bout the same proportion, so that no machine would be 
called upon to carry an excessive load. If tbe exciting 
circuit voltage cannot be varied, the plan of running up all 
the machines simultaneously might be tried, the fields being 
fully excited, but it would be mnch more difficult to keep 
the different units properly loaded in this case. By the 
methods detailed above it should be possible to restore 
normal pressure in less than 10 minutes, though it is quite 
probable that it would take 20 minutes or more. The fact 
that the works are in darkness in such eases does not add 
to the ease or celerity of righting matters.—E. D. W. 


Answer to No. 377 (awarded Тә. 6d.).—The failure of 
the supply due to the breakdown of an armature might 
be brougbt about sither by the operation of the 
" minimum" cut-outs on tbe remaining machine: — 9, 
tbe well-known incident at Brighton a good while sgo— 
or else by the working of the “maximum ” cut-outs of the 
ssme machiner, according to which kind of safety devices 
they are fitted with, and depending also on the cbarac- 
teristic curves of these machines. If there be a battery 
connected to the bus bars, it should be provided witha 
„ maximum cut-out, or else it would be probably ruined 
by the excessive current it would be called upon to supply. 
Well, the first thing to do is to get some light on the subject: 
this may be quickly done by switching the station lights on to 
the battery; if there be no battery a eouple of oil hand lamps 
should be always kept in a certain place where they are 
easily found, and should be ready for use at a moment's 
notice. In some stations a small machine is kept running 
of the atoker-gear sbafting, and is of sufficient capacity to 
keep the works’ lights going. Throw-over switches would 
have to be operated in this case also. It would be very 
bad policy to switch in a single machine on to the load, as 
one of two things would happen: either the armature 
might be burnt out (as was the case at Aberdeen a short 
time ago), as well as the engine being severely strained by 
the sudden rush of current, or else the dynamo, bein 
shunt wound, would lose its exeitation on being so mu 
overloaded, both cases depending upon the capacity and 
the characteristic curve of the machine. The best thing to 
do, therefore, would be to simultaneously parallel two or 
more of the larger sets of the running plant; to this end 
they should be got to approximately equal voltages, and 
the switchboard attendant should bave an assistant on the 
board to switch in simultaneously. It would be advisable 
to parallel them at a rather low voltage, so as to reduce as 
far as possible the inevitable strain on the engines when 
put on the bus bars. These machines would able to 
earry the load at & somewhat reduced voltage while an 
additional set is being paralleled, and having got all the 
original plant running again except the broken. down set, 
the “stand-by” for the evening. (tho ongine having been 
previously warmed up) should be run up to replace the 
disabled machine, which would have been shut down in 
the meantime. Of course, the rap ‘lity of these operations 
would depend upon the presence ‹! mind and resource of 
the shift engineer, whose mind shou!d be fairly well trained 
as te what to do in the event of a goneral breakdown; as a 


Under this heading we insert questions and answers 
of a practical character relating to central-station work, 
tramway work, or construction work; and for each suit- 
able question offer one shilling, and for the best solution 
of any question we offer fen shillings. We also give 
fwe shillings for every other answer we print. Tho answers 
to any question should be sent within 10 days after the 
question has appeared. We would call the attention of 
those sending in answers to the fact that the neatness of 
any sketches (which must be in ink) sent in is considered 
when marking the relative values of these answers. All 
formule should be carefully written to prevent mistakes as 
to symbols, and all loose sketches should be signed by the 
author. The matter must be written on one side only of 
the paper. Questions may be sent at any time. 


(QUESTIONS. 

585. I have charge of an installation comprising gas-engine and 
shunt dynamo of about 8 kw., voltage 100. There is also 
a battery of 53 cells. I wish to charge up 20 new cells. 
What is the best means of obtaining a steady current at 
reduced voltage ?—A. R. 

384. How would you start the design and the general design 
of a 1,000-watt four- pole dynamo with slotted armature, 
1,000 revolutions, 100-150 volts? I know the general 
workings, such as construction of commutatov, armature, 
bearings, etc., also a knowledge of the magnet and eleo- 
trical calculations, but have had no experience in the 
designing of electrical machinery. —W. H. H. 

ANSWERS. 

Question No. 377.— The supply from a large station fails sud- 
denly near the maximum load through the breakdown of 
an armature. The output at moment of failure is 2,000 kw. 
from a number of shunt-wound direct-eurrent machines in 
perallel. How would you restart the supply so as to restore 
normal pressure in quickest possible time? 

Answer to No. 377 (awarded 7s. 6d.).—The best way to 
start up after a total failure such as that described in the 
question will depend largely on the way the machines «re 

excited. There are three common modes of arranging tho 
exciting circuits for direct-current generators: (1) the shunts 

of all dynamos conneeted to the lighting bus bars; (2) 

shunts connected to a battery ; (3) shunts supplied from a 

special engine and dynamo. | 

All three methods have certain disadvantages. Methods 
(2) апа (д) are objsetionable by reason of the fact that 
the interruption of the circuit supplying the exciting bar 
breaks the exciting circuit of all the generators. Of the 
two methods, excitation from a battery is to be preferred, 
aa less liable to interruption if the battery is used for that 
only ; but the cells should be lead lined in wooden cases to 
avoid risk of a glass cell breaking. Metbod (1), which was 
the method almost universally used in the early days of 
the supply industry, is open to several serious ohjeetions 
which seem to be contemplated by the question. 

Inasmuch as the failure described would hardly have 
oecurred had either of the two last methode of excitatien 
been in use, we sball assume that the fields of all the 
dynamos are excited from the bus bars, which, of course, 
are always maintained at the proper pressure. In this case 
the result of a serious short is to more or less demagnetise 
all the machines by reducing the resistance of the external 
circuit to a very low amount. The aetion is further aided 
by the fact that a largo demand is made for current from 
the machines that are running, which tends to make the 
output of current from each machine groater than its 
critical value. If this is exceeded, the drop in volts is so 
great that the exeitation is rapidly diminished, and the 
two actions react on one another, until in a few seconds 
the dynamos may be running round without generating 
any power. They have lost their fields. In sueh circum- 
stances the firet thing to be done is to make the machines 
excite, and te de this it is necessary that tho extorpal 
resistance should be increased. The generators must be 
awitched off, and run at fall speed until they do excite and 
give normal voltage. If they could be all switched in at 
exactly the same moment fully exelted, it із possible thas 
the supply might be restored, but as this cannot be done 
practically we remet meme the external resistance 
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rule, however, а cut-and-dried вфһеше flies to the winds 
when a “ bust" is in progress, and very often the engineer 
- simply does the first thing that occurs to him.—D. J. 


Answer to No. 577 (awarded бз. ).—It is not quite clear 
from the question how the armature of one machine failing 
ahould completely stop the supply, for ia nearly all present- 
day stations the machines are in circuit with a maximum 
or minimum cut-out or fuses, or botb, so that when the 
machine broke down the minimum would open, and the 
other machines would take up the load. If, however, 
the machine which broke dcwn was a much larger set than 
the others, the over-load might be too great for them, and 
would open their maximum cut-outs or blow the fuses. 
From this it will be seen that it is no good to close the 
switches of the machines in the ordinary way when they 
are at correct voltage. I think the only safe way to start 
up is to get each engine on the stop valve running at a 
speed so that it will give about 10 volts; if the supply is 
at 440 volts, and the load 2,000 kw., the resistance of the 
load would be 096 ohm; therefore, when the switch was 
closed, 104:2 amperes would be flowing. It can then be 
run up till it is nearly taking its full current; the other 
machines can then be paralleled with it (of course, at the 
lower voltage). When sufficient machines are in, the 
voltage will be correct; each machine as it is paralleled in 
raises the voltage a little. 

It must be remembered that the load coming off so 
suddenly will cause a good deal of difficulty in the boiler- 
house through the steam blowing off, so that it would be 
advisable to let each machine run full speed till you are 
ready to put it in, when it will have to be slowed down to 
get the low voltage. If the machines are excited off the 
bus bars, all the shunt wires are connected to one of the 
horizontal bars, in whieh case the machines and feeders 
must be plugged on to that bar, and the machines will then 
excite themselves. If а battery ів in use, it may be used to 
excite the machines by plugging it on to the bar to which 
the shunt wires are conneeted, provided that this bar is not 
feeding the town, as the battery must on no account be put 
on to the town till the normal voltage has been restored. 
If a motor balancer is used, it will be unnecessary to start 
it until the correct voltage has been reached on either of 
the sides.—C. L. E. S. 


Question No. 378.—What is the best metal to make fuses of, 
and what is the best form for them to take on a main 
500-volt switchboard carrying large currents! 

Best Answer to No. 378 (awarded 10s.).—Fases operate 
when the current is largely in excess of the normal, and in 
case of a short-circuit have to break a high E.M F. Every 
fuse must be capable of breaking a ''dead short" quickly, 
and without damage to contacts, etc., hence some effective 
means of suppressing the vicious and destructive arc often 
formed is imperatively necessary. 
by the fuse is filled at the moment of breakiug circuit 
with metallic vapour, and the most successíul fuse, gone- 
rally speaking, will be one which gets rid vf this metallic 
vapour most quickly and effectively. It is also essential 
that a fuse should go quickly on a short-circuit, Experi- 
ments to ascertain what metal gives the quickest break 
have not, as far as the writer is aware, beon made, but he 
has found that with a 230-volt short through four fuses, 
two of No. 22 copper (fusing current 60 amperes), and two 
of No. 14 tin (fusing current 37 amperes), the copper fases 
are always blown, while the tin fuses sometimes go and 
sometimes do not. In another test, with one fuse No. 24 
tin (fusing current five amperes), one two etrands of No. 50 
copper and two fuses of 22 copper, ali the fases were 
blown, apparently simultaneously. | 

Now, other conditions being equa), the metal which is 
least bulky should produce the smallest amount of vapour, 
and the metal which is the best conductor should break a 
given current quicker than a worse conductor, as the former 
may be so much smaller, and have, therefore, less radiating 
surface. Now, of the commoner metals the only one 
falfilling both these conditions is eopper, and in practice 
copper has been found to be by far the most satisfactory 
all-round metal for fuses. 

UP to 300 or 400 amperes a number of copper wires in 
parallel will be quite reliable. For currents greater than 


Now, the gap bridged . 


this the use of magnetic cut-outs is to be preferred. If 
these are used one on each pole, preferably some distance 
apart, they form a very reliable and safe arrangement, as 
should a short not be cleared, on restoring the circuit the 
cut-out first set will break the circuit as soon as the other 
is rosot. Tho most successful methods of suppressing the 
arc formed on breaking large currents at 500 volts pressure 
are: (1) using metals whose vapour will not sustain an 
arc; (2) interposing large masses of refractory material in 
and about the path of the arc to cool it; (3) arranging 
bridges of insulating and refractory material between the 
poles ; (4) placing the fuse in a magnetic field which blows 
out the arc formed; (5) blowing out the arc by a current 
of air; (6) quenching the arc by covering the contscts 
with insulating oil of high fissh-point at the instant of 
breaking. Probably (4) is the most satisfactory arrange- 
ment for continuous currents under the conditions laid 
down in the question. 

It is often necessary to rig up a fuse from materials to 
be found in every station, and in such case a very satis- 
factory fase can be made by clamping a strip of tin or 
coppor sheet to two copper blocks about 4in. to біп apart, 
and placing a good thick slate bridge between them. Tho 
bridge must protrude above the highest portion of tho 
terminals (generally the bolt heads) at least 2in., and the 
strip is led over the bridge. Copper clamping pieces are 
used between the strip and the bolt heads te ensure good 
contact all over. —E. M. 

Answer to No. 378 (awarded 5s.).—A copper wire makes 
the best fuse for large currente—in fact, all fases for above 
10 amperes ought to be copper; if copper is employed for 
currents below this, the wire is so slight that it is liable 
to get stretched or cut by the binding screw. Tin or lead 
should be used for smaller currents, as it has a larger 
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Fie, 1. 


section than copper for the same current, thus not being 
80 liable to get damaged. Ia designing a fuse, the terminals 
must be во arranged that it is impossible for an arc to form 
when tbe fuse “goes.” "This can be done by arranging the 
terminals sufficiently far apart. This should never be less 
than 11ín, the distance increasing with the voltage. The 
curve below Fig. 3 gives the distance apart in inches for a 
given voltage. The fuse can al«o be improved by inserting 
a Ба по plate (as in Fig. 2) between the terminals, Fig. 1 
gives a typ» of fuse auitab.e for current up to 20 amperes 


Fic. 2. 


and 500 volts. Fig. 2 is more suitable for a lower voltage 
and heavy current: A, роса casting ; В, terminals and 
male contacts; and C, the fuse wire. In the type shown 
two fuse wires may be used. 

In Fig. 1, A ів the terminal, shaping, or casting; B, В, 
asbestos disc ; the centre ones, C, C,, are half disc, so made 
for inspection ; D, fuse wire; E, mica sheet rolled in the 
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form of a tube (glass may be used, but it is dangerous, as | upon by outside influences, and copper, as before mentioned, 


it might “fly ” if a big short comes on) Mordey uses a | is found to be suitable in this respect. 
glass tube with a dry powder in place of the asbestos. In arranging fuses to carry large currents at 800 volts, 
ee | the following points should be carefully attended to when 


fitting up on the switchboard: (a) The terminal blocks 
ahould be of ample section and contact area to avoid heat- 
ing. (b) The fuses themselves should be arranged at the 
bottom of the board and protected from the marble or 
slate by a sheet of mica or other suitable material; b 


5 doing this damage from molten metal is not in 
2 (e) The fusible material should be in several strands, and 
4 400 separated as far apart as possible to allow of cooling by 
L means of the circulation of air. (d) In all cases Bk 


should be so designed to allow of easy and expeditious 
replacement. 

A satisfactory method of doing this is to arrange the 
fases in duplicate, connecting two terminals to one common 
sweating thimble and the two other terminals to the two 
connections of a change-over switch, as shown diagram- 
matically in Fig. 1. A combined duplicate fuse and two-way 
plug switch for heavy currents is shown in Figs. 2 and 3. 


GAP IN INCHES ° 
Fie, 3. 


arcing This would not be practical 
for large fuses, so Weston places two fuses in parallel, one 
bare, the other, a small one, covered with powder. The 
larger one “blows” first, the small one stopping the arc. 
This, of course, will blow in turn, but the powder stops the 
arc. Table I. gives the fusing current of copper, tin, and 
lead wire; 25 per cent. must be taken off the fusing current 
to get a working current. 


The powder will sto 
We 


TABLE I. 
Current Copper. ; ‘Current Copper. 
in amps. S. W. G. Tin. Lead. in amps. S. W. G. Tin. Lead. 
1 47 36 35 60 21 11 10 
2 43 31 30 80 20 10 9 
3 41 28 27 100 19 8 7 
5 38 25 23 120 18 7 6 
10 83 21 20 150 16 5 4 
20 28 17 16 200 15 3 2 
40 23 14 13 300 13 5 4 
T. WS.H 


Answer to No. 378 (awarded 5з.) — The best material to 
make fuses of is undoubtedly pure copper wire, but in 
practice ordinary commercial tinned copper wire is found 
to meet all requirements, Fasible cut-outs composed of 
tin or lead and tin alloys are altogether unreliable and 
uncertain in their action, the reason being that the material 
in the course of exposure to the heating effect of the 
current, and to the deleterlous action of the atmosphere, 


Figs, 2 ane à 


Assuming that the fase is to be designed to blow at 400 
amperes, the strands of copper wire being five in number, 
as shown in the sketch, each strand must, therefore, carry 


at the instant of fusing = 80 amperes. The diameter 


LIME 


of a copper wire to fase at this current may be found froma 
2 
the formula d = ( 2 where d = diameter of wire, 


C = current, a = constant, that for copper being 10,244.— 
F.H R. 


Answer to No. 378 (awarded 5s.).—Lead and its alloys 
are being gradually discarded as fase material in favour of 
copper. There are many reasons for this, some of which 
are as follows: Lead fuses always require the use of spring 
terminals, as with ordinary screw-down terminals the con- 
tact is certain to become loose owing to the alternate heat- 
ing and cooling, as the current varies, and the non-elastic 
character of the lead. A lead fuse also deteriorates more 
rapidly than a copper one, partly due, perhaps, to a 


FUSE 


forms on ite surface an infusible skin, which in its tarn 
eonsiderably raises the melting temperature of the fuse as 
a whole. It thus frequently happens that serious damage 
is done to the mains or armature coils before the current 
is broken. As the excess of current that a fuse will carry 
over and above that for which it has been calculated is an 
ever-varying quantity, depona ng upon local conditions, it 
is necessary to use a material which is only slightly acted 


— 


peculiar effect in large lead fuses—namely, that the metal in 
the interior of the fuse often assumes а semi - liquid state due 
to heating, the fuse only being prevented from blowing by 
the cooler outside crust. A copper fuse will also stand 
considerably more overload for а short time than a lead 
one, but will cut out equally well in сазе of а sudden 
short. , in small aizes, copper fuses are not so liable 
to be injured by stretching, etc., while being replaced in 


— — — — 
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А АШ; as are those made of softer metals. А very 
good form of multiple cut-out for heady currents is 
made by Messrs. Cowans, Limited, of Salford, of which a 
sketch is given. It consists of two massive terminal blocks 
on the usual enamelled slate base. Between these terminals 
is a slab of plain slate with four deep grooves in which lie 
the copper strands which form the fuse, one in each groove. 
The advantages of this form are that there is no great 
splash of molten metal when the fase blows, and the 
enamelled slate is not injured, as it is protected by the 
grooved slab, and the arc is chilled at the instant of form- 
ing by the cold slate which surrounds it on three sides. 
This is, of course, a low-tension form of cut-out up to, say, 


: ArT - | 


600 volts ; other Ingenious devices for higher pressures do 
not eome within the scope of the question.—G. D. L. 


PHYSICAL SOCIETY. 


At the ordinary meeting held May 31, Prof. S. P. Thompson, 
president, in the chair, 

A paper On the Resistance of Dielectrics and tho Effect of 
an Alternating E M.F. on the Insulating Properties of India- 
rubber," by A. W. Ashton was read by Prof. Fleming. The 
author has obtained from his experimente formul: for the charging 
and discharging currents of а condenser with rubber dielectric. 
The currents are exponential functions of the time. Curves for 
various potential differences have been plotted and were exhibited. 
These curves show that the insulating properties of rubber are 
increased by the application of high alternating E.M.F.’s. Prof. 
Fleming then read a note by Mr. Ashton ' On the Electrification 
of Dielectrics by Mechanical Means." А sheet of pure Para 
rubber was placed in а condenser, the plates of which were con- 
nected to a quadrant electrometer. А 2ib. weigh was then 
dropped on to the condenser from a height of 3in. The electro. 
meter received two impuleea of opposite sign, one quickly follow- 
ing the other. The rubber was then stretched while in position, 
and a potential difference of seven volts was shown between the 
plates, the top plate being negative. The condeneer and electro- 


meter were then discharged, the sheet reversed. and the 
experiment repeated. The same effecb was produced, the 
top plate again being negative. It appears, bherefore, 


that polarisation of a dielectric being thus produced by 
mechanical energy, some part of the mechanical energy expended 
on the indiarubber during manufacture would remain in the 
dielectric as electric energy. “A Model which Imitates the 
Behaviour of Dielectrics,” by Prof. Fleming and Mr. Ashton. was 
exhibited by Prof. Fleming. The behaviour of dielectrics with 
regard to their residual charge is analogous to that of wires 
subjected to mechanical strees. A simple twisted wire is not, 
however, able to imitate all dielectric effects, and the present 
paper describes a model which represents things more completely. 
Six pistons separated by springs are placed inside a vertical 
cylinder. The bottom piston fits fairly tightly in the cylinder. The 
second piston fite slacker than the firet. The third piston has а 
emall hole in it, and each succeeding piston has a greater area 
саб away, the top piston having just sufficient metal left to make 
the spring come to read without vibration after being compressed. 
The cylinder is filled with machine oil and vaseline. То the top 
piston is attached a rod, by means of which pressures can be 
exerbed on the pisbons for any length of time. "This represente 
the charging of the condenser. The motion of the rod after 
releasing the weights represente the discharge of the condenser. 
This is registered graphically by a revolving drum, and the curves 
obtained are very similar to those from condensers with dielectrics, 

Prof. Ayrton said he would like to know in what respect the 
model shown was superior to a strained wire. He had noticed 
about 10 years ago that alternating E. M.F. s appeared to improve 
condensers. He was then working with comparatively small 
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voltages, and he was interested to know that Mr. Ashton, working 
with high voltages, had established the improvement. The deflec- 
tion obtained by stretching the indiarubber sheet might be due to 
changes in temperature, the dielectric having a high thermo- 
electric power. | 

Mr. Price was glad that the question as to what actually might 
be called the resistance of a dielectric had been raised. There are 
two theories of residual charge —one due to Maxwell, and the other 
to Heaviside. The model exhibited represente Maxwell’s theory. 
He considered that the electromeber experiment with the rubber 
dielectric favoured Heaviside's theory—thabt is, that the dielectric 
is composed of small charged bodies similar to the small magnets 
conceived to constitute a magnet. He expressed his interest in 
the fact that the top plate of the condenser was always negative. 

Mr. Blakesley suggested putting a small hole in the bottom 
piston of the model, so that id might represent а condenser passing 
a small steady current. With regard to the stretched-rubber 
experiment, he said ib would be interesting to make observations 
with the plates of the condenser vertical. 

Mr. Campbell said he bad made experimente, and found that 
the change in capacity of the rubber condenser affects the voltage 
sufficiently to mask the real effect. 

Mr. Appleyard said ib was important to have perfect contact 
bebween the dielectric and the metal plates. 

It was pointed oub by a visitor engaged in the cable industry 
thab manufacturers are aware that pressure affects the insulating 
properties of guttapercha. Rubber is a mixture, and different 
rubbers behave differently under the action of alternating potential 
differences, 

The Chairman sail that if the quantity of electricity taken in 
on charging was equal to the quaatity given oub on discharge, 
then there could be no dielectric hysteresis. 

The society then adjourned until June 14. 


—À 


COMPANIES! MEETINGS AND REPORTS. 


INDIA RUBBER, GUTTA PERCHA, AND TELEGRAPH 
WORKS. 


Аб the half-yearly meeting of the shareholders in this Company 
ab the Cannon-street Hotel on Tuesday, Major L. Darwin stated 
that the object of the half-yearly meeting was to obtain their 
approval to the payment of an interim dividend ; bub it was usual 
on these occasions for the Board to take advantage of the oppor- 
tunity, and to give some information as to the progress of the 
Company's business during the preceding six months. Since 
December last he was glad to say that, with the exception of gubba- 
percha, the prices of raw material had eased, and the Company 
had been able to sell their manufactures at lower prices than had 
ruled for the previous 18 monthe. These reductions had, however, 
nob been considerable. As a result of this, and of a general slack- 
ness in trade, their turnover did not compare favourably with the 
similar period last year. Within the lasb two months an improve- 
ment had taken place, and should thie be maintained the Bc 
hoped to meet the shareholders in December with a statement 
of affairs showing much the same resulte as they sub- 
mitted six months ago. The Company had just completed 
the laying for the Commercial Cable Company of a cable 
between Weston-super-Mare and Waterville, in Ireland, and 
their steamer “ Buccaneer’ had just terminated her charter 
to the Western Telegraph Company. Owing to the continued 
state of unrest in South Africa, their agency in Durban and that 
in Bulawayo had not yet been able to do any profitable work, but 
the Board hoped that when hostilities ceased the Company would 
be fully prepared to take advantage of every opening for business 
which might present itself. The market prices of the different 
grades of guttapercha were lower than they were recently, but 
the quality of these grades was below the usual standards, with 
the neb result that buyers got less useful material for the money 
they paid than was formerly the case. To enable the Company to 
increase the facilities for production ab their Freach works, the 
Board had just completed the purchase of a small neighbouring 
property. This purchase became a necessity, as during the last 
three or four years they had been much hampered for wanb of 
room, In conclusion, he moved the declaration of an interim 
dividend of 23 per cent., or 58. a share. 

Mr. A. Scott seconded the motion, which was carried 
unanimously. 


ELECTRICAL POWER DISTRIBUTION. 


The ordinary general meeting of this Company was held on 
Tuesday ab the offices, Surrey House, Victoria.embankment, under 
bhe preeidency of Mr. W. L. Madgen, managing director. 

The Chairman, iu moving the adoption of the report and 
accounte (which appeared in our last week's issue), said the Board 
fully expected that the rate of profit which had accrued to them 
during the past nine months would be maintained. He wished 
to call attention to an item on the credit side of the balance-sheet 
ав expenditure on Power Bills and new schemes—viz., £16,840. 
The directors felt that this amount was fully justified by the value 
of the schemes now being developed. The attention of many 
would no doubt have been drawn to the vast strides which had 
besn made in connection with electrical work in America, on the 
Continent, and in our own Colonies, That progress had been rela- 
tively more rapid than it had been in this country, but many of ‘them 
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falb some years agp that the time had arrived when there was good 
promise of similar undertakings in connection with electrical power 
distribution proving remunerative in this country. Ib seemed, 
indeed. necessary in the interests of the country that something 
should be done to give our industries the same facilities as those 
which similar industries were enjoying abroad. The Electrical 
Power Distribution Company went to work and they had obtained 
a very fair measure of success. In the session of last year four 
Electrical Power Bills were passed through Parliament. Of these 
this Company secured two and for districts which he thought 
were exceptionally favourable - viz., the county of Durham, one 
of the greatest industrial areas in the country, and the north 
metropolitan district, which bad exhibited during pasb years an 
enormous increase in population in the residential districte, and 
had also in more recent Iw shown & tendency to industrial 
development along the banks of the River Lea. The cost of these 
two Power Bills was included in the item to which he had alluded. 
Io addition to these the Company had secured rights for elec. 
tricity supply in numerous other districte, particulars of which 
were given in the appendix to the report. These latter under. 
takings, of course, would not in themselves offer such a large sco 
for investment as the Power Bills, but in some cases they were the 
nucleus of what might be equally large undertakings later on. 
No time was lost after these two Power Bills passed through 
Parliament, and the work was immediately put in hand. Last 
month the Company successfully inaugurated the main power 
station of the Durham scheme ab Gateshead. The British Electric 
Traction Company had in that district the beginning of a 
very extensive electric tramways scheme, and the first 
business of the power station was to supply these tram. 
ways with electric current. The general electricity supply 
for the town of Gateshead and neighbouring districts was making 
very rapid progress, and the directors were led to believe that 
their confidence in the suitability of the districte for power pur- 
poses would be well justified. With reference to the North Metro. 
politan scheme, there would be two power stations, both on the 
River Lea, where facilities for соћ and water supply were best. 
During the preeent month the second of these power stations 
would be inaugurated at Hertford. In Barnet the supply of elec- 
tricity had already been inaugurated, and the number of con- 
sumere was steadily increasing from week to week. Concessions 
had been obtained in this district for light railways, and these 
would be worked in connection with the electricity supply. The 
construction of these light railways would be commenced in the 
autumu of the present year. Most of the other works referred to 
in the report would be completed during the present year, and the 
directors confidently believed that a very profitable business would 
be done. То was the one object of the Company to bring the elec 
tricity supply in this district within the reach of all classes, and to 
adopt methods to this end. There were clear indications not only 
abroad, but already in this country, that the era of separate gene: 
rating stations, one for each town or districb. was passing away, and 
that bhe era of electrical power distribution on a large scale was 
now beginning. The operations of this Company placed them 
dicectly in this lioe of development, and the Board feld pretty 
confident that they had made а good start, and that the Company 
would derive a large measure of success їп the business which 
had already been inaugurated, and that which they had taken 
steps to inaugurate in the years to come. In conclusion, he moved 
the adoption of the report and accounts. 

Mr. E. P. Sellon seconded the motion, which was agreed to 
without discussion. 

Mr. Emile Garcke and Mr. J. 8. Raworth having been re-elected 
directors, the meeting closed. 

At an extraordinary meeting held immediately afterwards 
several alterations in the articles of association were agreed to. 


MIX AND GENEST, LIMITED, OF BERLIN. 


The twelfth annual meeting of shareholders was held on May 18, 
when а moet satisfactory balance sheet was submitted. The gross 
profit has amounted to £55,400, of which £17,750 were absorbed by 
income tax, salaries, and general expenses, £11,700 were written 
off for depreciation on plant. tools patente, and premises, thus 
leaving а net profit of £25 950, out of which а 14 per cent. dividend 
has been paid to the shareholders. In the report of the directors 
the continued progressive movement in the development of the 
concern was emphasised, especially the fact that during the last 
year the contracte placed by the Government Telephone Depart. 
ment with the firm for multiple switchboards and telephone insbru- 
ments had been of considerable magnitude. All departments had 
not only been fully occupied, but in a good many instances overtime 
had to be worked to cope with the increasing orders. No less than 
. 1,700 hands are ab present employed, and although the new factory 

bas only been built within the last four years, additional land had 
to be acquired in order to allow of further extensions, which when 
completed will cover an area of nearly 10,000 square metres. The 
prospects for the present year are considered to be highly 
promising, as evidenced by the considerably increased turnover 
as compered with the corresponding months of the previous year. 


MEXICO ELECTRIC TRAMWAYS. 


The foutth ordinary general meeting of the shareholders was 
held on Wednesday ab Winchester House, E.C., Colonel Sir Euan- 
Bmith, chairman, presiding. 


Іо mo the adoption of the report, the Chairman seid the 
жыл loco duo bat ce е ота the Company had 


had to contend with very great difficulties during almost the whole 
of the past year. Under these circumstances the Board was of 
opinion that the shareholders might be congratulated on their 
having earned the dividend which tke Board now recommended, 
and which exceeded that of last year, for owing to the sewage 
operations in the city of Mexico it had taken their officials all 
their time to carry on the tramway services with punctuality and 
Peri and still more to make the service pay a 5 
dividend. That was the main fact thab had to be 
in connection with the operations of the past year, and that, 
coupled with the commercial depression under which the country 
had been labouring, might be regarded as having had the 
minimum possible injurious effect upon the dividend. The 
relaying of the track, the extension of the electrical 
the erection of the necessary power-heuses and other buildings, 
and the provision of the required rolling-stock, was oeng pro 
oeeded with in a satisfactory manner, and they confidently ed 
forward to giving the shareholders each successive year a better, 
and still better, account of the progress of the operations. Since 
the commencement of the current year (1901) the Board had con- 
cluded a most advan us arrangement, which had had the effect 
of leasing the whole lines of the Ferrocarriles Company to the 
Mexico Electric Tramways, Limited, under which name the opera- 
tions of their Company would be henceforth conducted in Mexico. 

Mr. Ludwig Breitmeyer seconded the motion, which was 
carried unanimously. : 

Vice-Admiral A. KH. Markham and Mr. A. Parrish having been 
re-elected directors, a resolution adopting the dividends recom- 
mended was agreed to. 

А vote of thanks to the chairman concluded the proceedings. 


APPOINTMENTS VACANT. 


Tramways Manager, South Lancashire Tramways Company. 
Datails ia our advertisement columns. 

Charge Engineer, city of Bristol electricity department, £3 per 
week. Details in our advertisement columns. 

Assistants (Two), Birkenhead Corporation electric tramways, 
30a. per week, June 11. Apply to Mr. W. Bates, borough elec- 
trical engineer. 

Iastructor in Electric Wiring Classes, two evenings per 
week, Battersea Polybeshnic, £35 per session. Details in our 
advertisement columns. | 

Mains Assistant and Draughteman, Islington borough elec- 
tricity department, £2 per week, June 11. Details in our 
advertisement columns. 

Assistant Eagine Driver, 
department, 74d. per hour, 56 hours per week, June 11. 
io our advertisement columns. 

Meter Inspectors, borough of Nelson, 30s. per week, June 15; 
Bradford, accustomed to Ferranti, Thomson, aud Bastian meters 
preferred, 308. per 50-hour week. Details in our advertisement 
columns. 

Student Demonstrator in Mechanical and Electrical 
Engincering, for session September to July, pars time only, 
Battersea Polytechnic, £50. Details in our advertisement 
columns. 


Ielingbon borough electricity 
Details 


CONTRACTS FOR ELECTRICAL SUPPLIES. 


CONTRACTS OPER. 


Glasgow.—The Corporation invite tenders for the supply of 
electricity meters, Tenders by June 10, Details in our advertise. 
menb columns. 

Isungton.—The Lighting Committee invite tenders for free 
or assisted wiring. "Tenders by June 11. Details in our adver. 
tisement columna. 

Glasgow. —The Corporation invite tenders for the supply of 
branch rubber-cove cables. Tenders by June 10. Details in 
advertisement columns. 

Edinbargh.—The Corporation invite tenders for ash-oonveying 
plant, Dewar.plece station. Tenders by June 15. Details in our 
advertisement columns. 

Walthamstow.—The Urban District Council are prepared to 
receive tenders for electric lighting meters (ordinary penny-in-the- 
slot). Tenders by June 14. 

Sutton Coldfield.—The Corporation invite tenders for meters 
(direct-current) and cut-outs. Tenders by June 15. Details in 
our advertisement columns. 

Ipswich.—The Corporation invite tenders for the supply, 
delivery, апа erection of dry-back marine-t boilers. Tenders 
by June 8. Details in our advertisement columns. 

Wigan.—The Electric Light and Tramway Committee invite 
tenders for 12 double-deck single-truck electrical cars. Tenders 
by Jane 18. Details in our advertisement columns. 

London, E.C.—The East Indian Railway Company invite 
tenders for electric overhead travelling cranes, ebo. ification 
may be seen at the Company's Offices, Nicholas-lane, London. Е.С. 
Tenders by June 12. 

Ielington.—Tbe Light 
painting of the arc lamp 


Committee invite tenders for the 
umne and crutches, of which 398 are 
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in use in the borough. Tenders by June 11. Details i our 
advertisement columns. 

Peterborough. —The Corporation invite tenders for the supply 
and erection of one Lancashire boiler, 30ft. by 8ft., and one 
120-kw. steam dynamo. Tenders by June 14. Details in our 
advertisement columns. 

Exeter.—The Town Council invite tenders for erection of the 
buildings of their new electricity generating station. Specifica- 
tions, etc., may be obtained from Mr. Donald Cameron, city 
engineer and surveyor. Tenders by June 14. : 

West Ham.—The Council invite tenders for two 500. kw. con 
tinuous-current tramway generators, coupled direct to three 
850-i.h.p. steam engines, and 11 water-tube boilers. Tenders by 
June 25. Details in our advertisement columns, 

Ohristianta.—The Government Railways invite tenders for 
37,600 ko. 4mm. galvanised iron wire, 9,300 ko. 8mm. galvanieed 
iron wire, 12,800 insulators, eto. Tenders by June 26. Particulars, 
өбс., at the office, Jernbanetorvet 8-9, Christiania. 

Madrid.—The Public Works Department of the Department of 
Agricu)bure, Madrid, invite tenders for the construction and 
working for 60 years of an electric tramway from Santiario de la 
Yedra to Balza. Tenders by July 26. Particulars at that office. 


_ Edinburgh.—The Corporation invite tenders for the electric 
hting installation, etc., of the first posue of the Colinton 
ains Fever Hospital, the number of lighting pointe being about 

1,550. Tenders by June 12, Details iu our advertisement columns, 


Rotherham.—The Corporation invite tenders for the wirin Ё of 
the police buildings preparatory to а supply of electricity from 
the Corporation mains. Specification, etc., may be obteined from 
sd borough electrical engineer, Mr. E. Croes. Tenders by 20th 
inst. 

Leith (Sootlamd).—Tenders are invited for the supply and 
erection of one Sinclair’s No. 1 Lancashire boiler and additional 
steam-piping ab the electricity works. Specification, etc., may be 
1 from the Burgh Electrical Eagineer. Tenders by 12th 

Exoter.—The Council invite tenders for boiler-house equip - 
ment, pipes, etc., engine-room equipment, switchboards, connect- 
ing cables, coal bankers and conveyors, and feed and condensing 
water tanks. Tenders by June 14. Details in our advertisement 
columns. 

Bradford. The Corporation invite tenders for the supply and 
erection of a switchboard at their electricity works, Valley-road, 
Bradford. Specifications, etc., may be obtained from Mr. R. A. 
Chattock, M.I.E.E., city engineer, Town Hall, Bradford. Tenders 
by 13th inst. 

West Ham.—The Town Council invite tenders for the coa- 
struction of three transformer chambers in Bridge-road, Stratford, 
Great Eastern-road, Forest Gate. Specification, etc., may be seen 
at the Borough Engineer's Office, Town Hall, West Ham, E. 
Tenders by 11th inet, | 

Wigan. —The Electricity Committee invite tenders for one com- 
plete direct-reading potentiometer, one ditto photometer, tramcar 
spare wheels, ditto pit jack, car body lifting jack, and one com- 
plete Thomson's balance, Tenders by June 12. Detaile in our 
advertisement columns. 

Taunton.—The Corporation invite tenders for the construction, 
supply, and erection of one 250-kw. steam alternator, one 15-kw. 
motor generator, switchboard extensions, one water-tube boiler, 
superheater, jet condenser, and air- pump, and sundry pipe exten- 
sions. Tenders by June 11. Details in our advertisement 
eolumns, 

Burnley.—The Electricity Committee invite tenders for (A) 
five injectors, capable of dealing with 700 gallons per hour ; (B) 
one feed pump, capable of dealing with 3,500 gallons per hour. 
Specifications, etc., may be obtained on application to Mr. Robt. 
Birkett, the borough electrical engineor, Aqueduct-s>reeb, Burnley. 
Tenders by June 10, 

Barking Essex).—The Urban District Council invite tenders 
for the supply and erection of condensing plant, comprising 
surface condenser, cooling tower, electrically-driven air and 
circulating pumps, steam grease extractor pipework. Full 
particulars, etc., may be obtained from the Engineer, Electricity 
Works, East street. "Tenders by June 19. 

Rio do Janeiro, —Tenders are invited by the Brazilian Govern- 
ment for the supply of electrical machinery for the hoisting and 
transporting of locomotives at the Engenho de Dentro Уо: ks. 
Such particulars as have been received may be examined on 
pereonal application at the Commercial Department of the Foreign 
Office any day between the hours of 11 a.m. and 5 p.m. Tenders 
by July 8. 

Kearsley.—The Urban District Council invite tendere for the 
taking-up roadway and repaving, laying of rails, pointe, etc., and 
all labour required for the construction and completion of 
tramways from Market-streeb to Unity Brook and along Long- 
causeway at Kearsley. Specifications, etc., may be seen as the 
office of the Council's surveyor, Mr. Herbert Nuttall, A. M. I. C. E., 
20, Markeb-streeb, Bury. "Tenders by June 13. 

London, 8.W.—Toenders are invited for the supply of 13,400 
tons of steel rails and 958 tons of fishplates for the Queensland 
Railways. Tenders will be received ab the Queensland Govern- 
ment Office, 1, Vicboria.street, London, S. W., until 2 p.m. on 
June 11, endorsed ''Tender for Steel Rails and Fishplates," and 
accompanied by a preliminary deposit of 1 per cent. on the tender. 
Specifications, drawings, etc., may be obtained at the office of the 
Agent-General for Queensland, 


during six monthe ending Dec. 31, 1901, deliver 
d the telegraph stores at York: (1) telegraph apperatus ; (2) 
te 
application to Mr. Graves, Telegraph Department, York. Tenders 
by June 10. 


York, —The North-Eastern Railway Company invite tenders for 
the following articles, in such quantities as they may require, 
carriage paid 


raph wire and line stores. Particulars may be obtained on 


Warrington.—The Corporation invite tenders for the supply, 


delivery, and erection of one water-tube boiler and pipework ; 
supply, delivery, and erection of 500-kw. high-speed engine of 
the Willans type, with direct.coupled continuous dynamo; and 
supply, delivery. and laying of pacha Saber mains, stoneware 


conduits, etc. Specifications, etc., can be obtained at the offices 
of Mesers. Preece and Cardew, 18, Queen Anne's.gate, West. 
minster, S.W. "Tenders by June 13. 
Uganda. The Crown Agente for the Colonies, acting on behalf 
of the Uganda Railway Committee, invite tenders for the supply 
с 


of galvanised iron wire, specification and form of tender for w 


can be obtained on application to the Crown Agents, ab whose 
office the drawing will be on view between the hours of 10 a.m. 
and 4 p.m. (Saturday, 10 to 2). Tenders to be delivered, addressed 


‘to the Crown gente for the Colonies, Downing-street, S. W., aud 
е 


endorsed *'Tender for Galvanieed Iron Wire, Uganda Railway,” 
no* later than noon on June 11. 

Mansfield.—The Corporation invite tenders for the supply and 
erection of— boiler-house plant: three Lancashire boilers, mecha- 
nfcal etokers, steam pumps, ecopomiser, and motor ; engine-house 
plant: three 200-kw. high speed steam generators, motor trans- 
former, balancing motor transformer, and accessories; Korting 
condensers and electric pumps, switchboard and instruments, 
accumulators, overhead travelling crane. electricity supply mains; 
public lighting: arc lamps. posts, and accessories; meters. an 
workshop equipment. Tenders by July 12. Details in our adver- 
tisement columns. 

Erith.—The Urban District Council invite tenders for the sapply 
and erection of two Lencashire boilers, with fittings, economiser, 
feed pumps, etc.; pipework, etc., in engine and boiler house; 
surface-condensing plant, three steam alternators (vertical enclosed 
high · speed engines direct coupled to three-phase alternators), 
main switchboard and connections, 10-bon engine-room travelling 
crane, transformers, sub-stations, апа equipment, underground 
mains, conduite, roadwork for private and public lighting, аге 
lamps (open type), posts, and stetion lighting. Tenders by 
June 24. Details in our advertisement columns. 


RESULTS OF TENDERS: 


Barnsley.—The Town Council have accepted the tender of 
Kenworthy, Taylor, and Co. to supply electric light service boxes. 

Aberdeen, — The Tramways Committee have accepted the 
tender of J. Leith, jun., for the execution of the work in Great 
Western-road. 

Laneaster.—The Corporation have accepted the tender of the 
British Westinghouse Electric and Manufacturing Company, at 
£2,220, for a 200 kw. set of engine and dynamo. 

Dundee, — The Tramways Committee have accepted the tender 
of the International Electric „ Leeds, аб about £4,000, 
for a new engine and dynamo for the electric station. 

London and India Docks. — Mr. G. W. Clarke, of London, 
Harold Weod, and Grays, has been awarded the contract for the 
eupply of incandescent lamps for the coming year to the Dock 
Company. 

Woolwich.—The Borough Council have accepted the tender cf 
Mesers. Smith and Son, London, at £40,574 (foundations £6 487 
and station £34,137), for the electricity and destructor station, 
Plumstead. 

Islington, — The Guardians have accepted the tender of Julius 
Sax and Co., Limited, of 51, Rupert.street, W., for additional 
telephones at £44, and for lighting the carriageway inside the 
grounds from the front gate at £178. . 

Trafford Park.—The Electrical Company, Limited, 122 and 124, 
Charing Cross-road, W.C., have obtained an order from Mesers. 
Browett, Lindley, and Oo., Limited, for one direcb and three- 
phase current dynamo, with one armature, 600 kw. on either side, 
for Trafford Park electric light and power station. 


Shorediteh.—The Borough Council have accepted the following 
tenders: The Renewable Lamp Company, for the supply of 
incandescent electric lamps for the period ending March 31, 1902; 
W. and T. Henley's Telegraph Works Company, Limited, for 
the supply of the necessary cable required for the extension of 
mains during the next nine months, £10,516. 5e. 


Middleebrough.—The Corporation have accepted the followin 
tenders in connection with the extensions to the 9 
electricity works, subject to the sanction of the loan by the Local 
Government Board : (Section A) Holdsworth and Sons. boiler-house 
plant—one 30ft. by 8fo. Gin. Lancashire boiler and accessories, 
£915. 10a.; (B) Witting Bros., Limited, engine-house plant—one 
300-kw. high-speed steam generator (Browett engine and Kolben 
dynamoe) and pipework, £3 564 ; (С) Crompton and Co., Limited, 
condensing apparatus—ejector condenser, with circulating pumps, 
£557; (D) British Insulated Wire Company, Limited, under- 
poan work—cables, troughing, trenching, and boxes, £737. 
1 . ә 

Bristol.— The following contracts have recently been let in con. 
nection with the Avonbank electricity works of the City Council: 


E. Nuttall, Manchester, foundations, retaining walls, culverte ; 
R. Wilkins, Bristol, buildings ; Baboock and Wilcox, London, 
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boilers and coal conveyor and elevator ; E. Benniss, Bolton, coal- 
discharging plant; Bumsted and Chandler, Hednesford, induced- 
draught plant; G. J. Weir, Cathcart, Glasgow, steam, electric, 
feed, an general service pumps; Doulton and Co., Lambeth, 
water-softening plant; Higginbottom and Mannock, Manchester, 
electric travelling crane ; Siemens and Willans, steam alternators 
and steam dynamos ; W. H. Allen and Sons, Bedford, condensing 

lant ; Babcock (and Wilcox, steam and other piping. General— 

ritish Electric Transformer Company. London, alternating- 
current transformers; E, Nuttall, underground sub-station ; 
S. Z. de Ferranti, Hollinwood, low-tension switchboard at Temple- 
back works. | 


Bradferd.—The Corporation have received the following tenders 
for the construction and erection of а five-ton electric travelling 


crane for their new tram depót, Leeds-road, Thornbury, to operate 
on a 500. volt direct-current circuit : 


Thornton and Crebbin, Bradford (accepted) ........ ............ - £355 
Higginbottom and Mannock, Crown Ironworks, Manchester 468 
Witting Bros., Limited, 49, Cannon-street, London 520 
Witting Bros., Limited ................. .... „ . 618 
Isles, Limited, Steam Crane Works, Stanningley, Leeds ... 520 
J. Booth Bros., Limited, Rodley, Le ede . 595 
T. Smith, Rodley, Leeds ........................... FF . 550 
Jessop and Appelby Bros., Limited, Leicester . 580 


J. Carrick and Sons, Limited, Dalry Ironworks, Edinburgb.. 
British Schuckert Electric Company, Limited, Clun House, 
Surrey-street, Strand, London, W.C................. . 


BUSINESS NOTES. 


TRACTION. 


Isle of Man.—It is expected that the Isle of Man tramways 
undertaking will shortly be sold. 

Nottingham.—It is hoped to have the Basford section of the 
electric tramways finished by July 1. 

Greenock. — The electric cars will probably be running between 
Cathcarb-sbreeb and Gourock by July l. 

Aberdeen, — А п extended service of tramcars was put on all the 
routes of the Corporation tramways on Saturday last. 

Wigan.—Major Druitt, Board of Trade inspector, has inspected 
the new electric tramway between Wigan and Boars Head. 

Blackburn. —Major Druitb has held an enquiry on behalf of the 
Board of Trade into the tram collision ab Ewood on March 27. 

Huddersfield.—By the large majority of 3,183 the people of 
Huddersfield have decided to have a service of trams on Sundays. 

Motorcar Goods Serviee.—A motorcar service for the convey- 
те of goods between London and Tunbridge Wells will start 
to-day. 

Bristol.—The total number of passengers carried on the tram- 
way company’s system during the week ended 3let ult. was 
1,118,784. 

Continental Scheme. — The proposed new electric railway from 
Zermatb to Zinal, costing £240,000, and passing through some of 
the mosb beautiful Alpine scenery, is about to be commenced. 

Uxbridge.—The Board of Trade have granted the London 
United Tramways Company an extension of time for two menths 
in connection with the light railway extensions in the district. 

Berlin.—The Berlin municipal authorities are reported to have 
granted £1 000 for the preparation of a plan for an underground 
railway, which ia to run from north to south of Berlin, following 
the line of the Friedrichstrasse. 

North London Electric Underground. —It is expected that the 
tunnel work in connection with the Greab Northern and City deep. 
level electric railway from Finsbury Park to Moorgate-street will 
be finished by the end of this year. 

Wednesbury.—The Corporation have decided to appoint an 
engineer, or other fit person nominated as referee by the Board 
of Trade." to value that portion of the South Staffordshire tram- 
ways which they are now entitled to purchase. 

Portsmouth. —The Town Council have decided to create a new 
3 per cent. redeemable stock toan amount nob exceeding £610,000, 
this sum being required for the purchase of the local tramways 
and the equipment of the lines for the electric traction. 

Blackpool —The new Marton section of the Corporation elec- 
tric tramways. which was opened a week ago, has proved very 
popular. The receipts for the first five days were about £240. 
but of this the receipts on Monday and Tueeday alone were £202 

Glasgow.—' The Tramways Committee have had under considera. 
tion reports by Mr. John Young. general manager of the tramways, 
on the progrees being made ab the Pinkston power station, and on 
accidents and the rate of speed of electric cars. The reporta have 
been generally approved. 

Beurnemouth.—A largely-attended meeting has decided to 
oppose the Corporation's Tramway Bill as a protest against the 
proposal to take away a portion of the north-west corner of 
St. Peter's Churchyard for the purposes of widening the road at 
that point in connection with the tramways scheme. 

Halifax.—The Tramways Committee have resolved on several 
alterations in the tramcar service with a view to effecting a material 
saving in the weekly expenditure. These alterations include a 


reduction in the number of cars on certain of the routes, and the 


adoption of an earlier hour for the last car to the out-districts. 
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Cheltenham.—Ab the last Town Council meeting, the Electrical 
Engineer reported that he had tested the first steam dynamo for 
traction purposes, and the resulte were satisfactory. All the cables 
for the tramway had been delivered, and а starb made with 
the laying of them, and he hoped to complete the iaying in a 
fortnight. 

Rochdale.—At a meeting of the Tramways Committee ib was 
reported that а quantity of the rails to be used in Rochdale had 
been tested and found very satisfactory. Plans of the proposed 
tramshed and offices at Bridgefold were approved subject to certain 
slight alterations. It is expected that the actual work of laying 
the lines will commence on the Norden section next week. 


Ipswioh.—The chances of an agreement as to the price of the 
purchase of the tramway system by the Corporation remote, 
the parties have had recourse to arbitration. Sir Bram- 
well sat аб the Surveyors’ Institute this week, when evidence was 
taken on behalf of the tramway company. The further hearing 
was adjourned sine die. 


Pontypridd.—The Board of Trade have granted a provisional 
order to the Urban District Council for the construction of electric 
dramwavs in the district, The aggregate length of the new lines 
will be just over three miles. While power is given to the Council 
to enable them to work these tramways, they have no authority bo 
construct any station for generating electrical power. A clause 
is algo inserted to protect the property of the Cardiff Corporation, 
including the Taff Fawr wabter-mains. 


Burnley Tramways Purchase. —In connection with the acquisi- 
tion of the undertaking of the Burnley and District Tramways 
Company, the balance of the purchase-money, with interest and 
costes, amounting to £51,000, has just been paid to the company’s 
solicitors by the various local authorities concerned. The money 
will be handed over to the shareholders of the tramway company 
in perhaps a couple of weeks, and the directors have given it out 
that the share money will be paid in full—20s. in the pound—with 
(as usual) 5 per cent. interest. 


Glossop.—The Board of Trade have granted a provisional order 
to the Urban Electric Supply Company, Limited, for the con- 
struction of a system of electric tramways in the borough. The 
main line of the authorised system will be just four miles in 
length. From the main line a short line will be constructed just 
over half a mile in length. The tramways will be laid as singh 
lines, with the necessary passing places, on a gauge of 4ft. 84in. 
The right of purchase by the Corporation is not to be exercised 
until the expiration of 57 years from June, 1900. 


East London Electric Trams,—It is announced that the East 
Ham electric tram system, which is owned by the local District 
Council is practically completed, and that the trams will be 
running in the course of a few days. Thesystem rans from Manor 
Park to North Woolwich, through East Ham and Becton, and will 
join when, completed. with the Ilford Council’s projected system 
at one end and the West Ham Corporation’s system at the other. 
When the joint schemes are completed there will be a network 
of trams more than 30 miles in extent in East London, 


Darwen.— Ab the lasb Town Council meeting, a resolution was 
proposed that ''in view of the serious financial position of the 
borough, the surveyor be instructed not to make any further con- 
tracts in connection with the Hoddlesden tramways before the 
next Council meeting, and that in the meantime a special com- 
mittee be appointed to enquire and report upon the extent to 
which the Corporation is already committed by contracte in the 
matter and the probable cost of rescinding the same.” After some 


discussion, the motion was defeatoi by a large majority. 


District Railway.—A company is about to be formed to carry 


out the work of converting the District Railway Company's systera 


to electric traction, This company. which is known as the Metro- 
politan District Electric Traction Company. Limited, proposes to 
lay down the new permanent way, provide the new rolling-atock, 
and erect a generating site. А site for the station hae been 
selected at Lobs-road, Chelsea and it is understood that 
when complete the premises will be leasea by the traction com- 


pany to the railway company at a rent based on а percentage of 
the expenditure, 


Brighton — At the last meeting of the Town Council the Worke 
Committee again brought up the matter of the extension of Voik'« 
electric railway east of the Paston place groyne. They reported 
that Mr. Volk had had an interview with them, and had expreased 
hie willingness to give up the connecting piece of line across the 
Madeira-road lawn and the Paston-place groyne, the ter minus of 
the prerent line remaining unaltered, and the new part to com- 
mence from the eastern part of the ргсупе, provided the Corpora- 
tion agree to waive their right to determine the license within the 
firad seven years. The committee recommended thao Mc Vo:k'e 
offer be accepted. 

Glasgow. The reeult of working the tramways in the financia! 
year juet ended shows that since 1895 the takings have gone up no 
less than £156 000 For the pssb year the earnings amounted to 
£484 900. or £20 000 more than in the previous 12 mooths. Half 
of thia increase has been secured since the Glasgow Exnibition 
openod on May 2. The weekly advances top £2 000, and as electric 
traction has been introduced within the last three weeks, it ie 
expected that far larger profits will be secured during the eneuing 
year, Atthe Eastern Police Court last week & tram driver in 
the employ of the Corporation was fined a guinea or seven days 
imprisonment on the charge of '' reckless driving." 


Bavarian Electric Railways.— A demonstration recently took 
place on the Palatinate (Bavaria) railways of the system of electric 
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traction which has been introduced for the purpose of affording a 
means of communication between suburban localities and the 
stations ab which the express trains stop for the reception of 
passengers. The first two trial sections were between Ludwigs- 
haven and Neustadt, a distance of 20 miles, and between Ludwigs- 
haven and Worms, 14 miles separating these two towns. The 
system of traction in use is the storage battery method, there being 
four long coaches, each of which can travel separately, or any com: 
bination can be made in the form of a train with trailer cars when 
necessary. 

Epping Forest. —Itis reported that an application is about to 
be made by the North Metropolitan Tramways Company to the 
Light Railways Commission for an order authorising the construc- 
tion of a network of tramways, to be known as the Tottenham. 
Walthamstow, and Epping Forest Light Railways. The proposed 
route starte from Tottenham, and runs through Walthamstow, 
Leytonstone. Wanstead, Snaresbrook, Woodford, and Buckhurst 
Hill. Ib is felt that if the application of the tramway company 
is granted the natural beauty and solitude of a large tract of the 
Forest will be destroyed, and a public meeting of property owners 
and prominent gentlemen residing in the neighbourhoods affected 
by the scheme has decided to strenuously oppose the application. 


Taunton.—The workmen engaged in excavating the roads 
preparatory to the laying of the lines for the new electric trams 
have gone out on strike, and the work is completely at a standstill, 
The men were being paid at the rate of 44d. per bour, and they 
demanded 6d. The contractors offered 5d., but this was refused. 
Great inconvenience is experieneed from the state of the roads. 
and a ME part of the excavations have been filled in. The British 
Electric Traction Company, who are carrying out the undertaking, 


are under an agreement with the Town Council to complete the 


tramways by Aug. 1. The Council have agreed to supply the elec- 


tric power, and are applying to the Local Government Board for 
sanction to a loan for making the necessary extension of plant ab 


their electric light depót. 
Acoringten.—Ab the Town Council meeting on Monday, ib was 


stated that the provisional agreement entered into with the British 


Electric Traction Company was to have expired on the 3let ult. 
A suggestion was then put forward that if the agreement had 
really lapeed the Corporation should negotiate with the tramways 
company for the resumption of the portion of the lines now leased 
to the company and worked by them. with a view to this section 
being converted from steam to electric traction. 


of the tramways undertaking owing to the fact that Haslingden 
and Rawtenstall Corporations had signified their intention of buy- 


ing the portions of the lines within their respective boroughs. The 


consideration of the matter was deferred. 


Birkenhead.—The extension of the electrical tramways system 
in the borough is proceeding apace. The 


was 189,803 on that section. 
resolubion some time ago direc 
Board of Trade for sanction to 
conversion of a single tramway track into double tracks and 
the construction of passing places. Ibis now proposed to rescind 
that resolution, and that the sum of £9 902 be 
ed for a similar purpose, but with a more limited estimate. 


The Council will also be asked to sanction applications for the 


borrowing of £13,000 for the provision of 15 additional cars, and 
£7,500 for the purchase of extra electrical generating plant. 


Sunderland. —Experiments with а new form of lifeguard are at 


present being made on one of the Corporation tramcars. We take 


the following description of the device from the local Prees : In 
the front of the car is a plece of wirework stretching right across 
the front. This is placed vertically, and moves up and down at 
the will of the driver. Underneath, in place of the customary 
horizontal fender, is one which, though ordinarily horizontal, can 
be dropped down by the driver. Therefore, in the-event of the 
vertical wirework not preventing the person getting under the 
car, 16 would be next to impossible for anyone nob to be picked up 
by the fender underneath. The ap tus is called Wilson and 
Bennett's patent automatic lifeguard, and it is made by Messrs. 
Gabriel and Co., of Birmingham. The takings on the whole system 
ч Zu for Monday and Tuesday in Whit week are put down 
& e 


Manchester. —The Board of Trade have given their formal 
approval of the opening of the Cheetham Hill and Hightown 
routes of the Corporation electric tramway system for public 
traffic. The principal condition which is laid down relates to the 
speed ab which the cars shall be run. Four different speeds are 
mentioned. The cars may not travel round curves at more than 
four miles an hour, along crowded streets ab more than six miles 
an hour, along moderately busy streets at more than eight miles 
an hour, and along suburban streets at more than 10 miles an hour. 
With regard to the equipment, the Board of Trade suggests a 
slight alteration in the lifeguard ab the front of each car. This is 
fixed so as to be about 3in. above the roadway. The Board of 
Trade fully approves of the form of guard adopted, but suggests 
that it would be more efficient if fixed a little lower. The cars 
will be available for public use to-day. 


Barcelona Tramways.—The net profib for 1900, including 
£1,211 brought forward, is £22,190. The service of the debentures 
and debenture stock absorbs £10,964, the dividend on the 
preference shares £5,000, and after deducting the loss on realisa- 
tion of stud and the suspense account, there remains £317 to carry 


forward. The directors regre 


Е It was further 
explained that Accrington could not obtain possession of the whole 


New Ferry route is 
already very popular, and a sourceof substantial income. For the 
four weeks ending May 19 the total number of passengers carried 
The Tramways Commitbee passed а 
that application be made to the 
e borrowing of £21,700 for the 


the amount 


t that the accounts do nob enable 
them to recommend a dividend on the ordinary shares. The grant 


of the concession for working the Ensanche system by о 
L] 


is now only subject to certain formalities. When these are sett! 

the directors hope to enter into a lease or working agreement to 
the mutual advantage of both companies. A new concession, to 
be worked by eleotricity, has been obtained for an extension of 
aboub 14 miles of one of the company’s rll lines. This, the 
Board is satisfied, will be of considerable value, and the work o 
constraction will be taken in hand without delay. ü 


Sheffield.—The most forward section of the Corporation tram - 


way extensions is that from Broomhill to Ranmoor, The length 
of the route is 1,400 yards, and the greater b of the track has 
already been laid. The line is single, with loops. Cable Pipes 

e 


are now being put down; the cables will be laid shortly, an 
fixing of the overhead equipment will not be a long undertaking. 
It is expected that the route will be ready for passenger traffic by 
the end of this month. Да soon as this extension is finished, a 
starb will be made with the work of carrying the lines further 
forward to Nether Green—a distance of 800 yards—and ib is 
expected that this will occupy six weeks, The Ecclesall section 
is also to be extended to Nether Green, by way of Ruetlings-road, 
апа а beginning has been made with the sewer work in tbat 
thoroughfare preparatory to the laying of the lines, which will be 
proceed with shortly. Good progress is being made with the 
extension to Intake village. An official statement shows tbab the 
traffic receipte for the week ended 2nd inst. amounted to £4,590, 
or nearly £1,000 in excees of the takings during Easter week, 
which amounted to £3.670. Last April ib was anticipated that an 
average of £3 000 a week might be relied upon. In face of last 
week's, however, it is assumed that before very long an average 
of £4,000 a week will be reached, representing more than £200,000 
per annum, i 

Baker. street and Waterloo Railway. —In their report to the 
creditors and shareholdere of the London and Globe Finance Cor- 
poration the liquidators state in reference to the Baker-street and 

aterloo Railway that up to the present Messrs. Perry and Co., 
the contractors for the construction of the line, have continuously 
carried on the works, and the same are now in progress, and a 
considerable portion of the tunnelling between Baker-street and 
Waterloo completed, the рате for same being provided by 
the railway company oub of the funds in its possession. The report 
proceeds: We desire to point out that the purchasers of this 
line, in addition to the provision of the sum of £500,000 before 
referred to, will become responsible for the completion of the 
line from Baker.street to Waterloo, together with the exten - 
sions from Paddington to Baker-street and Waterloo to the 
Elephant and Castle, thereby incurring a liability for an additional 
sum of over £1,500,000.” In conclusion, the liquidators state taat 
whether or not a sale is effected as a result of the negotiations 
which have been proceeding, they are of opinion that the cor- 
poration’s interest in the railway will be sold sooner or later. 
They are satisfied that there are several parties who would be pre- 
pared to purchase, but at a price which in the interest of both 
creditors and shareholders ought nob to be accepted because of ite 
insufficiency. 


LIGHTING AND GENERAL, 


Rotherham, —Ib is proposed to extend the electric light cable 
to Moorgate. 

Sculcooates —The question of electric lighting generally of the 
workhouse is being considered. 

Rathmines. —The Urban District Council have fixed the rate to 
be charged for current at 44d. per unib, 

Hoylake and West Kirby.—The electric lighting works at 
Hoylake will be opened on the Sth inst. 

Share Market.—Taken as a whole, electric shares were firm 
during the week, with but little change. 

Crewe,—The Town Council will apply for sanction to borrow a 
further sum of £5,000 for electric lighting purposes. 

Birkenhead.—'Tho salary of Mr. W. Bates, the borough 
electrical engineer, has been increased by £100 per annum. ' 

Commercial Cable Co. — The directors have declared a quarterly 
dividend of 12 per cent. on the capital stock, payable July 1. 


Sunderland.—The borough electrical engineer's last report 
shows a profit of £1,257 on the electric light undertaking for the 
pasb year. | 

Limerick.— The Town Council have decided to ask the Board 
of Trade for a further extension of their electric lighting pro- 
visional order. 

Stone Asylum (Bucks).—The County Council have decided 
upon an electric light and power installation for the asylum at a 
cost of £4,700. 

Hesslo.—A committee has been appointed to consult with the 
Hull Corporation with a view to the introduction of the electric 
light to Hessle. 

Romoval.—The head offices of Mesars. Crompton and Co., 
Limited, will be removed on June 10 next to Salisbury House, 
London-wall, E.C. 

Derby. —T' wo alternators have been sold for the sum of £150 by 
the Electric Lighting Committee, Mains have been ordered to be 
extended to Werburgh-sbreeb. | 

Steckton.—The Corporation have agreed to enter into further 
extensions of the electric works by the purchase of а new engine 
and dynamo at the price of £3,450. 
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Aberdeen Harbour.—At the last meeting of the Works Com- 
mittee of the Harbour Board, ib was agreed to obtain electric 
machinery for the bascule bridge at Regent Quay ata созо of £480. 

Iinley.— On the application of Mr. Alfred Н Gibbings, of 
Cheapside. Bradford, the Board ef Trade have granted to bim a 
provisional order for the eupply of electricity throughout the urban 
district of Ilkley. 

hampetead.—A special meeting of the Urban District 
Council will be held next month in order to discuss a resolution 
that the Council apply for. a provisional order to supply electric 
light tor the districo.: 

Worksop. —Tbe surveyor reported at Tuesday's meeting of the 
Urban District Council that progress was beisg made with the 
electric light works; the arc lamp standarde had arrived, and 
would shortly be fixed in the streets. 

Gleucester.—The advisability of adopting an electric motor for 
driving the laundry machinery at the new hospital at Over is 
under consideration. The Council have obtained sanction to borrow 
£9,425 for the purposes of electric lighting. 

Golchester. —The Town Council have accorded to Messrs, Siemens 
Bros and Со, Limited, a vote of thanks for the efficient manner 
in which they had conducted the borough electric Jight works 
during the two years iù was under their control. 

New Branch.—Mr. G. W. Clarke, of Harold Wood and London, 
has recently opened a branch office and showrooms at 15, High- 
street, Grays, for the fitting-up of a large number of shops, eto., 
Bhortly to be connecbed to the new supply station. 

Woroester.—'Tbe expenses of the deputation to the electricity 
works аб Islington, Hammersmith, Brighton, Bradford, Southport, 
Blackpeol, Bolton, Manchester, etc., came to £74. 16s. 6d.. Ib is 
understood tbat the deputation comprised four members. 

Little Lever. —The question of the supply of electric current in 


the townehip will be the subject of discussion at an interview 


between the General Purposes Committee of the Urban District 
Council and the Lencashire Electric Power Company shortly. 

Norten.—The Board of Trade have granted to the Northern 
Counties Electricity Supply Company their provisional order for 
the manufacture and supply of electricity in Norton. "The order 
includes all such portions of the town at present lighted by gas. 

Torquey.—The high-tenaion main from Market-street being 
overloaded, it is proposed that a new high-tension feeder be laid 
from the town hall to Castle-circus at an estimated cosb of £186. 
In Croft-road 130 yards of main are to be leid to supply Sorel 
with light. 

Brighton. —Application is to be made for sanction to the borrow- 
ing by the Corporation of the sum of £663. 10s in order to defray 
the expense of purchasing two houses, required in connection with 
the erection of the buildings for the electricity generating (tramway 
extension) station. 

Hartlepool.—The Guardians have decided to enquire into the 
ad visabilivy of lighting the workhouse by electricity. The present 
expenditure on gas is a year, aud it is thought that by a little 
outlay the boiler and engine at the workhouse could be used for 
generating electricity. 

London-to Brussels Telephone. — The installation of the 
London Brussels telephone is now completed, and trials are av 
present in progress which will continue for the next month or six 
weeks. 10 is expected that the service will be placed аб the dis. 
position of the public about the middle of July. 

Middlesbrough — At last Wednesday's meeting of the Electric 
Lightiog Committee ib was reported that during the month of 
May £12 profit had been made by supplying electric light. The 
question of giving preference rates for lighting chapels and 
churches is being enquired into. 

Horsham — Sanction has been obtained to the borrowing of the 
sums of £13,700 for purposes of electric lighting and £300 for the 
purchase of land for depó» purposes. together with the Local 
Government Board’s formal approval of the use of Jand belonging 
to the Council for the purpose of the electric lighting order. 

Alfceton.— The Board of Trade have replied to the Urban 
District Council in answer to the Council's request for the reasons 
why the provisional order to enable the Council to light the town 
with electricity had been refused, statiog that ib was contrary to 
their regulations to give the information desired by the members. 

City ef London Electric Lighting Co.—We note the following 
parbiculars of the revenue of this Company for the past March 
quarter: sale for current, eto., £91,611. 12s, 7d.; working expenses, 
£45,728. ls. 5d. — leaving available for interest on debenture stocks 
and мш depreciation, special charges, and dividends, £43,883. 
11s. 2d. 

British Electric Works Co.—In the case of the petition of 
Messers. Samuel Walker, Limited, for the compulsory winding-up 
of the British Electric Works Company, Limited, which had 
stood over for a month in order to enable a scheme of reconsbrac- 
tion to be perfected, adjournment for another month was granted 
on Wednesday. 

York.—Ab the meeting of the City Council on Tuesday ib was 
stated that as the result of the working of the electric lighting 
department for the past 12 months they had been able to pay their 
interest and sinkieg fund, and the whole of the preliminary 
expenses, amounting бо something over £300. There was a small 
balance in hand in addition. 

Lendon Gazette.—The partnership between R. Lomax and 
H. Lomax, electrical engineers, 64, Market-street, Darwen (trading 

as R. Lomax and Co.), has been dissolved by mutual consent. — 
The final meeting of the St. Helens and District Tramways Com- 


pany, Limited (in ag age will be held on July 1 ab Pearl 
Insurance- buildings, St. Jobn’s-lane, Liverpool. 


Eastern Extension and Great Northern Telegraph 
A duplicate cable has been laid between Chefoo and Taku. This 
additional cable will lessen the risk of interruption of telegraphic 
communication with the North of China, and facilitate the trans- 
miseion of trade exchanged with Taku and beyond. 


Nelson —The Town Council have approved the plans of the 
borough surveyor (Mr. B. Ball, A. M. I. C. E.) for the erection of an 
electricity generating station in connection with the refuse 
destructor at Reedvford, and have authorised application to be 
made to the Local Government Board for borro ers for 
£7,500 for that purpose. As the current will be required at the 
end of September, the work wiil be put in hand at once. 


South Shields.—The half-yearly balance-sheeb of the electric 
light works states the income for the half-year ending March 31 аб 
£8 147. 188. 3d., and the working expenses at £3,468. 9s. lld., 
leaving a groes profit of £4,679. 8s, 4d. After paying interest on 
loans and contributions towards sinking fund there is a net 
profit of £2,802. 5s. 6d. From the commencement of the under- 
taking in 1896 there has been a net deficit of £3,435 121. 3d. in the 
ineome. 

Newcastle —Ata meeting of the Town Improvement Committee 
of the Corporation on Wednesday a report was received from Mr. 
Mordey, who had been ealled in by the Corporation to advise them 
with reapect to a communication received from the Волга of Trade, 
informing the Council that the Newcastle Electric Supply Com- 
pany were going to endeavour to geb powers to put down new 
cables in the streebe with greatly increased voltage. Ib was 
decided to hold a special meeting on Friday to go fully into the 
mabter, 

Travellers’ Collequial German —Mr. H. Swan, principal of 
the Central School of Foreign Langu London, hae come out 
with a third edibion of his phonetic handbook for English-speakiog 
travellers and students just at the time when members of the 
Institution will be able to find particular use for 1b. By its means 
pronounciation of jaw-breaking words is made easy. and the 
appendices for cycliste and photographers will be specially appre- - 
ciated. The little book is published by Mr. David Nut, 57-59, 
Long.acre, at the modest sum of 18. 6d., which should prove an 
excellent invesbment. 

stock Exchange. — The Stock Exchange Committee have 
appointed June 19 a special settling day for British Electric Trac- 
tion Company, Limited, further issue of 30,000 6 per cent. cumu- 
lative preference shares of £10 each (issued at £1 10:. premium), 
£7. 10». paid (of which £6 is capital and £1. 10s. is premium), 
Nos. 160 001 to 190,000. The committee have aleo ordered to be 
quoted in the official list) British Electric Traction Company, 
Limited, further issue of 2,074 ordinary shares of £10 each, fully 
paid, Nos. 120 001 to 122,074 The commistee have farther been 
asked to allow to be quoted in the official lis) Oxford Electric 
Company, Limited £50,000 4 per cent. debenture stock. 


Paignton. — The Lighting Committee presented аб the District 
Council meetisg on Tuesday a report with reference to the scheme 
of electric lighting proposed to be carried out by Mr. Paris Singer 
at hia own cost in the firat instance, to be purchased by the town 
within 10 years. The committee stated they were unable to 
recommend further progress with the scheme bub that the thanks 
of the Council be sccorded to Mr, Singer for bis kind offer. The 
Chairman explained that it was impossible for them to pledge the 
Counci! to purchase some years hence. He verv much regre 
that they could not avail themselves of Мг. Singer's offer. He 
was quite willing to carry out his parb of the scheme, bub they 
could not get powers. The report was adopted. 


Post Office Telephones. —The Wandeworth County Court jadge 


on the 4th inab. decided that the Post Office is nod subject do the 
| conditions propoeed to be imposed by the Corporation of Rich- 


mond on the Post Office in layiog wires in the streets of Richmond. 
The Corporation had demanded that if the positions of the cables 
had to be altered on account of street widening, the Post Office 
should pay for such alteration. We understand that the new 
system will be in operation at the beginning of September next in 
the City area, Westminster, and а portion of the Thames Valley 
extension. With reference to the statement that considerable 
orders for telephonic apparatus has been placed in America, the 
engineere' department state that the American orders have been 
mainly for switchboards, patented in America, and more suitable 
than English apparatus. 


Salford.—The Electric Light Committee on Wednesday recom- 
mended that the maximum demand” system of charging for 
current be abolished, and replaced by & uniform charge per unit 
of current consumed, 2d. per unit to be charged for power 
purposes and 44d. per unit for lighting purposes ; that а discount 
of 24 per cent. be made on payment of accounts within one month 
of the demand note being delivered; aed that in all cases where 
consumers had their own plant and ased the Corporation’s supply 
only when their own plant failed & maximum price of 8d. per unit 
be charged, with & minimum price of 13a. 4d. per quarter. The 
Chairman of the Committee (Mr. Alderman Shaw) raid, according 
to the Manchester Guardian the demand system had caused a 
loss to the Corporation within the last three months of £1,900, 
and the loss would go on aslong as the system was continued. 
The resolution was adopted, a course we regret to see taken, as 
other remedies might have been available. By abolishing the 
maximum demand system the committee run the risk of 1 
көч customers and to retain only the more casual users 

ө d. 
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Bournemouth, —Sanction has been received to a loan of £12,000 
for разне lighting. The lighting of Pokesdown and the purchase 
of the Bournemouth and Poole Electricity Company's undertaking 
are under consideration. 

Chorley.—Sanction has been obtained by the Town Council to 
а loan of £21,300 for electric lighting purposes. The Town Council 
have resolved to interview the Lancashire Electric Power Com- 
pany, and if possible obtain terms for a supply of electricity in 

ulk, The Local Government Board have also sanctioned a loan 
of £7,646 for a refuse destructor. 

Glasgow.—Edward Paterson, dealer, Rodney-street, Glasgow. 
has been sentenced at Glasgow Sheriff Court to 15 monthe' 
imprisonment for receiving stolen electric cable, valued at about 
£90, the property of the electric lighting department of the Cor- 
poration. The prisoner declined to say from whom he got the 
material, and the thieves have nob been discovered. 


Islington.—4A report from the Lighting Committee will come 
before the Council to-night recommending the laying of various 
lengths of distributing mains required in order to connect con- 
sumere who have already applied for a supply of electricity ао an 
estimated cost of £612, as follows: Highbury-broadway, £235; 
Caledonian-road, £90 ; Anson-road, £121 ; Liverpool-road, £166, 


Goole. —The Board of Trade have decided to grant a provisional 
order to the Urban District Council of Goole for the supply of 
electricity to the whole of the urban district of Goole, as consti. 
tuted ab the commencement of the order. The maximum price 
which the District Council may charge consumers is lls. 8d. per 
quarter for any amount up to 20 unite, and for each unit over 20 
an additional 7d. 

Wireless Telegraphy in the Navy.—Coastguardsmen who were 
signalmen of the higher standard are to be trained in wireless 
telegraphy at Portsmouth, во that they may take chargo ab the 
signal stations which have recently been fitted. Ib was intended 
by the Admiralty that the places should be held by naval signal 
ratings, but these are none too abundant, and the men cannot be 
spared from the ships. 

St. Helens.—At the last meeting of the Sb. Helens Electric 
Supply and Tramways Committee it was decided to apply to the 
Local Government Board for sanction to the borrowing of £16,500 
for the purpose of providing additional plant for electric lighting. 
Ab the same time instructions were given to apply to the Board of 
Trade for permission to borrow £10,000 tor additional plant for 
electric traction purposes. 

Cirenoester.—Ab the last meeting of tte Urban District Council 
the Lighting Committee presented a long and elaborate report on 
the question of supplying the town with electric ligh*. They were 
of opinion that 16 was desirable to establish a system of electric 
lighting, and recommended that a provisional order be applied for 
in the next session of Parliament. The consideration of the report 
was adjourned to the next meeting. 

Poplar.—The Borough Council have decided to petition the 
Home Secretary to furnish a return showing the number of deaths 
that have occurred to lead workers during the past three years. 
If no such return were available, the Home Secretary is to be asked 
to direct that a departmental enquiry be held upon the whole 
subject of the conditions of work in lead factories, and as to 
whether amended and improved regulations are necessary. 

Chichester.—At Friday's meeting of the Town Council the 
Town Clerk read a report from а deputation who recently visited 
Windsor and inspected the electric lighting works there. The 
committee thought if works were constructed they should be in 
the hands of the Corporation. They contemplated a visit to inspect 
the works at Peterborough. It incidentally transpired that the 
members of the Council who went upon these visits paid their own 
expenses, 

Fire at Charlton.—At the electrical engineering works of 
Messrs, Johnson and Phillips, Victoria Works, Charlton, an oub- 
break of fire occurred on Monday afternoon soon after 2 o'clock, 
resulting in a кшш of one floor 100ft, by 40ft. being partly 
burnt out, considerable pu being done to buildings, plant, 
and stock. We are informed that the fire will not cause any delay 
in execution of orders, as the firm are able to utilise other portions 
of their extensive premises to carry on the work. 

Birkenhead. —The Borough Council propose to apply for sanc- 
tion to the borrowing of £40,000 for the purpose of extending the 
electric lighting maine, providing generating plant for the south 
end of the borough, for the Rock Ferry district, and other places, 
Application is also to be made to the Board of Trade for a pro- 
visional order authorising the Corporation to supply electrical 
energy for public and private purposes within the districts of 
Higher and Lower Bebington and the district of Prenton. 


Newonstle.— Ab the last meeting of the Newcastle Finance 
Committee of the Corporation, Mr. Laws, the city engineer, sub- 
mitted plans for the erection of a lift from the abreeb level to the 
municipal offices, Estimates are to be obtained from contractors, 
including local firms, with the view of the work being ab once 
proceeded with. It was stated that the lift would be completed 
in four monthe, and if a supply of electricity could not be obtained 
from their own sources, arrangements could be made to obtain 
power to work ib from one of the local companies, 

Electric and General Investment Со. We are informed that, 
subject to audit, the directors have decided to recommend the 
jose of the following dividends, etc., for the year ended 

y 31, 1901: a dividend of ба, per share on the or 
shares, of which 28, share was paid on account in December 
last, leaving 3s. per share to be distributed, and a bonus of 2s. per 
share, iir a togebher а present distribution of 5e, per share, or 


25 per cent., or a total distribution of 7s. per share, ог 35 per cent. 
for the year, and & dividend for the year ended May 31, 1901, of 


450 per share on the founders’ shares. 


Personal —We are informed that owing to rearrange- 
ment of the staff of the Edison and Swan Company, Mr. A. W. 
Hill will be severing his connection with the same after an 
uninterrupted period of 20 years, he having joined the steff of the 
American Edison Company before'the formation of the English 
company, and was superintendent of the central station, Holborn- 
viaduct, with charge of the erection and maintenance of all the 
installations in London and district for the Edison and Swan 
Company. Mr. Hill has held the position of works foreman and 
рөн for the last 104 years at the Ediswan Factory, Ponders 

nd. 

Lancaster.—The last reporb of the electricity department for 
the second half of the year shows that the price of current was 
inereased 4d. per unit, both for lighting and motive power, in 
order to meet the additional cost of coal. The total net profits 
are £1,177. 9a, 3d., as compared with £670. 18s. for the previous 
year, disposed of as follows—viz.: to reserve fund, £750; to 
district fund, £427. 9з. 3d. The total for sale of current bas 
increased from £3,876 4». 8d. to £5,021. 19a. 11d., and for public 
lamps from £627. 123, 9d. to £658, 8s. lld., whilst the total 
expenditure has increased by £659. 128. 4d., the increased cost of 
coal amounting for £395 13a 7d. of this amount. 'T'he reserve fund 
now amounts to £1 200. The total capital authorised and borrowed 
is £35,000, and the amount expended £35,380. ls. 7d. 


Cheltenham. —The Town Council have approved of an agreement 
with Mrs. А. F. Skarratt for the tenancy from year to year by the 
electric department, as electric supply offices and stores, of 335, 
High-street, at a rontal of £80 per annum, with option of purchase 
at £1,750. At tho meeting on Monday а letter from the Local 
Government Board was read, asking for further information as to 
an electric lighting loan of £6,000, and stating that the action 
of the Council in carrying out works in anticipation of loan 
sanctions was irregular. A reply was approved of giving the 
information required and calling the Board's attention to the fact 
that the application for sanction was made on Oct. 5 last, and the 
enquiry was nob held until April 4, and unless the undertaking 
was to come to a standstill, ib was practically impossible that 
works should nob be carried out in anticipation of the Board's 
sanction. 

Typeprinting Telegraph.—The Typewriting Telegraph Cor- 
poration, Limited, of Dashwood House, New B -atreet, E.C., 
have just issued an illustrated pamphlet descriptive of their type- 
printing telegraph (Steljes's patent), by means of which any person 
is enabled to telegraph messages on either a telegraph or telephone 
line, which messages appear on the instrument ab each end of the 
line similarly printed in Roman type onapaperribbon. Amongst 
the advantages claimed for this syatem we note that batteries are 
not required, saving expense and trouble of maintenance. Very 
little practice is needed, and messages are automatically received 
during the absence of addressee, and privacy assured by locking 
the instrument case. There is no noise or publicity, as in tele- 
phoning, and the message being printed both by the sending and 
receiving instrument, ensures accuracy, fixes responsibility, and 
furnishes both parties with a record. Messages can be simul- 
vaneoesly sent to several receiving stations from one sending 
station. Printed and spoken messages can be transmitted simul- 
taneously on the same telephone circuit. We are informed that 
the corporation will supply the apparatus by sale outright, with 
or without royalty, or on inclusive rental terms, and that instru- 
ments can be hired from H.M. Postmaster-General, and the 
National Telephone Company, Limited, who will contract for their 
maintenance. 


Barnstaple.— Progress is being made with the electric lighting 
scheme. The report of Mr. Trentham has been considered in 
committee, and ib is understood that it has given much satisfac- 
tion. Ib provides for the lighting of the whole of the town, with 
steam as the generating power. The Electric Lighting Committee 
intend to recommend the Town Council to use the extensive 

remises in Castle-street lately in the occupation of Mr. C. C. Cox 
or the purpoee of an electric lighting station. Mr. Trentham 
considers that the water power at Raleigh is too small to be 
utilised, and recommends steam for the motive power. Public 
lighting is to be confined to streets where mains are laid for 
private lighting. In view of the narrowness of the streets, incan- 
descent lighting could with advantage be adopted at Barnstaple. 
Mr. Trentham considers that 2,600 lamps of 16 c.p. would be soon 
taken up in the compulsory area, and phe capita ош for 
this would be £16.225. If 5,400 lamps were provided for, a total 
expenditure of £21,450 would have to be incurred. А profit and 
loss account showed an estimated balance of £727, the charge to 
private consumers being placed at 6d. per unit. The Town 
Council have adopted the committee’s scheme, and will apply to 
the Local Government Board for powers to borrow the money 
required. Mr. Trentham has been instructed to pre the 
necessary plans and estimates in preparation for the coul. 


New Issues.—The business of Messrs. Drake and Gorham has 
been formed into a limited liability company with a capital of 
£125,000. The vendors take £40,000 in shares and £66,000 in 
cash. The assets are certified at £40,000 and the stock at £12,541, 
and a further £10,500 for working capital is to be provided out of 
the issue of 85,000 £1 shares just being issued. The profits for 
the past five years are given as: in 1896, £10,166; 1897, £12,095; 
1898, £11,411 ; 1899, £12,756 ; 1900, £12,349. The vendors, Messrs, 
Drake and Gorham, will continue to acb as managing directors for 
seven years, The Uxbridge and District Electric Supply Com- 
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pany, Limited, who have a share capital of £20 000 divided into 
4,000 erdinary shares of £5 each, of which 1,350 sharee have been 
already issued, are issuing 2,650 ordinary shares of £5 each ab par, 
for the purpose of working а provisional order under the Electric 
Lighting Acts, 1882-1888, granted and confirmed last session, under 
the title of the Uxbridge and District Electric Supply Order, 
1900, to a syndicate, for the supply of electricity for lighting, 
and for all public private purposes within the area of supply, 
which consists of the township of Uxbridge and the parish of 
Hillingdon West, together comprising the Uxbridge urban dis- 
trict, and the parishes of Hillingdon East, Ickenham, Cowley, and 
Hayes, іо the Uxbridge rural district, all in the county of Middle- 
Bex; and the parish of Denham, in the Eton rural districb and 
the county of Buckingbam. 

Keighley.—Atthe meeting of the Town Council on Tuesday the 
committee reporbed thab the Fleece Mills Company had, by 
advertisement in the papers, given public nobice of their intention 
to apply for powers to carry on some business or businesses 
which in their opinion might conveniently or advantageously be 
combined with the business of the company, and that amongsb 
such business were included the following—viz.: '' То manufacture, 
provide, store, and sell gas and electric energy, etc.; to lay down 
mains, pipes, and cables, etc.; to hire out fittings, lamps, dynamos, 
and other requisites in connection with gas and electricity, etc.; 
to borrow or raise money for such purposes ; and to apply for 
and promote, and obtain any license or order from the Board of 
Trade, or provisional order, or Act of Parliament to carry such 
objects into effect." The committee had instructed the town clerk 
to oppoee such application, unless an undertaking was given by the 
Fleece Mills Company to the Corporation that such powers to be 
applied for were limited to the premises now owned by the 
company, and the committee asked the Council to confirm their 
acbion in the matter. Further conferences have taken place between 
the promoters of the Yorkshire Electric Power BiH and repre- 
sentatives of various mon-county boroughs in the West Riding, 
including Keighley, with the result that satisfactory terms have 
been come to for the amendment of the Bill so as to meet the 
requirements of the boroughs, and the committee have, there- 
ud зе госие the town clerk to withdraw the petition againsb 

e : 


Hampstead. — The Lighting Committee reported at the last 
meeting of the Borough Council that the delegates appoiuted by 
the committee had attended a conference with the London County 
Council and other metropolitan boroughs, аб Spring-gardens, upon 
the question of the establishment of generating stations for the 
supply of electrical energy in bulk within the county of London, 
when the following resolutions were passed : (a) ''That the con- 
ference regards it as essential to the interests of London as а whole 
that the present purchase olause of the Eleotrie Lighting Acte 
which applies to defined areas should а1во be made to apply to 
such companies as propose to supply electrical energy in bulk to 
the whele of London without regard to area.” (b) That, while 
preserving intact the rights of the local authorities with regard to 
electric lighting and energy, in the opinion of this conference ib is 
desirable that the London County Council should be in a position 
to undertake, if it so determine and if so requested by the local 
authority, the supply of electrical energy in bulk for the con- 
venience of any districts desiring to be во supplied, previded that 
those Council does nob become competitive with the local authority.“ 
% That these reeolutions were passed with a view to the London 
County Council preparing a Bill on the subject, a copy to be sent 
to all municipal authorities interested for consideration before 

resentation.” Ib was decided that enquiry be made of the 

osbmasber-General when the Government system of telephones 
will be at work in the . and that the parties complaining 
of inconvenience owing to the withdrawal of connection by the 
National Telephone Company be informed accordingly. 


NEW COMPANIES. 


The following new companies have been registered since our last 
ue: 


Ossett and District Omnibus Company, Limited. — Capital, 
£500. Objeob: to work omnibuses and tramways by electric 
and other power. 

J. Stenner and Co., Limited. —Capital, £15,000. Object: to 
acquire the business of Messrs. J. Stenner and Co., and to carry on 
the business of manufacturing and electrical engineers, ete. 

T. C. Welding and Co., Limited.—Capital, £1,000. Object: 
бо aequire and take over the business of Mesers. T. C. Welding 
and Co., of Liverpool, and to carry ou the business of manu. 
facturers ef and dealers in electric fittings, etc. 

Nagie Engineering and Metor Company, Limited.—Capital, 
£6,000. Object: to adopt an agreement between. Messrs, R. Jack- 
son and J. Kenworthy and J. B. Bindloss, jun. (for the company), 
and to carry on the business of engineers, electricians, wheel- 
wrighte, tubemakers, etc. 

Milingten, Everett, and Со., Limited. — Capital, £3,000. 
Objecb: to acquire from F. Millington the benefit of certain 
existing inventions, and to carry on the business of electricians, 
suppliers of electricity, manufacturers of and dealers in electrical, 

vanic, and magnetic apparatus, ete. 

Drake and Gorham, Ha ar £125,000. Object: to 
acquire the business of Messrs, B. M. Drake and J. M. Gorham 
ad 66, Viotoria- street, S. W., with the tenancy agreements of the 


10655. Improvements in or connected with electro 


10687. Prepayment apparatus fer the supply of 


10735. 


premises where such business and its branches are carried on, and 
certain patents for use in the said business, etc. 

Roading and District Motorcar Company, Limited.—Capital, 
£5,000. Object: to carry on in Reading, Berkshire, or elsewhere, 
the business of builders of and dealers in and with motorcars and 
other vehicles, carriers of geods and passengers, electricians, 
mechanical engineers, suppliers of motive power, traction, light, 
aud heat, ebc. 


A. Reyrolle and Co., Limited. —Capibal, £20,000. Object: to 


acquire the business carried on at 20, Pancras-street, Tottenham 


Court-road, London, as Reyrolle and Co., to adopt an agreement 


with A. C. Reyrolle, and to carry on the business of electricians, 
electrical and mechanical engineers, manufacturers of electrical 
appliances, etc, 


—— саеаломасасииаа аач от 4 


PROVISIONAL PATENTS, 1901. 


May 93. 


10654, Improvements in resistances for the control of electric 


currents. Thomas Edgar Weaver, 159, Russell-street, 
Moss Side, Manchester. | 


lytic bells 
or apparatus. George Bell and George William Bell, 
15, Water-street, Liverpool, 


10686, An improved street lantern for gas and incandescent 


electrio lighting. William Edgar, 23, Lower-mall, 
Hammersmith, London. 

gaseous, 
electric, or other fluids for а given period of time. 


Henry Cooney, 64, Carminia-road, Upper Tooting, 
London, 


10700. Improvements in eleetrio tram and railways. Robert 


Hacking, Augustus Wyvill Hancock and John Leighton, 
24, Souvhampton-buildings, Chancery- lane, London. 


10733. Improvements in high-potential electric switches. The 


British Thomson. Houston Company, Limited, Bush - lane 
House, Cannon-street, London. (William Le Roy Emmet 
and Edward M. Hewlett, United States.) (Complete 
specification. ) 


10734. Improvements in train-control systems for electric 


railways. The British Thomson - Houston Company, 
Limited, Bush -lane House, Cannon street, London. 
(Frank E. Case, United States.) (Complete specification. ) 

Improvements in electric circuit breakers. The British 
Thomson-Houston Company, Limited, Bush-lane House, 
Cannon-streeb, London. (Samuel B. Stewart, jun., 
United States.) (Complete specification. ) 


10736. Improvements in high-potontial electric switches. The 


British Thomson-Houston Company, Limited, Bush-lane 
House, Cannon-street, London. (William Le Roy Emmet, 
Edward M. Hewlett, and Charles C, Badeau, United 
States.) (Complete specification. ) 


10737, Improvements in olectric circuit breakers. The British 


Thomson- Houston Company, Limited, Bush-lane House, 
Cannon-sbreet, London. (Samuel B. Stewarb, jun., 
United States.) (Complete specificabion.) 


May 25. 


10743. Improvements in electrical engines for surgical and 


dental purposes. Ernest William Mayer, 71, Great 
Portland-street, London. 


10747. Improvements in electric ignition plugs for internal. 


explosion engines, and chiefly as used with motor 
road vehicles. Edward Gardner, Thomas Harry 
Gardner, and Lawrence Gardner, 55, Market-street, 
Manchester. 

10756. Improvements in magnet coils or solenoids. Bernard 
Mervyn Drake, Charles Cornfield Garrard, Gilbert Scott 
Ram, and the Nernst Electric Light, Limited, 18, 
Southampton-buildings, Chancery-lane, London. 

Cut-out for incandescent lamps with glowers consist. 
ing of conductors of the second olass. Charles Corn- 
field Garrard and the Nernat Electric Light, Limited, 
18, Southampton.buildings, Chancery-lane, London: 

10758. Improvements iu electric incandescent lamps in which 
the glower or light-giving body is а conducter of 
the second class. Gilbert Scott Ram and the Nernst 
Electric Light, Limited, 18, Southampton- buildings, 
Cbancery-lane, London. 

10766, Improvements in electromagnetically.oontroliod loems 
and kindrod textile machinery. Arthur Penrhyn 
Stanley Macquisten, 33, Renfield-streeb, Glasgow. 

10769, Improvements in prepayment devices for telephones. 
Robert B. Jentzsch and Gebhard von Alvensleben, 33, 
Cannon-street, London. 

10793. Improvements in electric indicators, William Joseph 
Polyblank, 4, Harley-street, Bow, London. 

10795, Generating electricity for the propelling of machinery 
or fer other similar and useful purpose, William 
Sunter, 8, Calton-hill, Edinburgh. 

10848. Improvements in apparatus for winding coils for 
continuous - current dynamo and motor  eleotric 
machines, Arthur William Tomkins, 62, Markeb-at»eet, 
Manchester. (Complete specification.) 


10757. 


d ic ub c— unm cati 


10869. 


10871. 


10903. 
10938. 


10933. 


10935. 


10951. 


10960. 


10961. 


10967. 


10971. 


10974. 


10975. 


10976. 


10988, 


11009. 


11008 


11097, 


11018. 


11034. 


11050. 
11071. 


11076. 


11112. 
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Manufacture ef incandescence bodies for electric 


lighting. Charles Denton Abel, Birkbeck Bank. 
chambers, Southampton buildings, Chancery - lane, 
London. (Siemens und Halske Akbien-Gesellechafo, 
Germany. ) 


Improvements in telegraph and telephose systems. 
Frederick George Thomas Parsons and Douglas Hubert 
Sturman, Birkbeck Bank-chambers, Southampton-build 
ings, Chancery-lane, London. 

Improvements in voltate cells. William Kennedy Laurie 
Dickson, 18, Southampton buildings. Chancery - lane, 
London. 

Improvements relating to electric aro lamps. 
Hermann Otto Schmidt, 45, Southampton buildings, 
Chancery-lane, London. (Complete specification.) 

Improvements relating to electric awitches. Friedrich 
Wilhelm Busch, 45, Southampton buildings, Chancery- 
lane, London. 

May 28. 


Improvements relating to the electrolysis of salt. 
Eleanor Jane Plumber, Colinton, Midlothian. 

Improvements in wire cables. Ludwig Luckhardo, 100, 
Wellington- street, Glasgow. (Complete specification.) 

Improvements in joint and lixo boxes for electric 
cables. Albert Edgar Tanner and William Paul James 
Fawcus, 4, St. Ann’s-equare, Manchester. (Complete 
specification.) 

Improvements in domestic telephone plants for 
physicians and others. Alberb Traut, 83, Alte Jacob- 
Strasse, Berlin, Germany. (Complete specification.) 

Battery elements support. Charles Bernhardo Schoen- 
mehl, 52, Chancery-lane, London. (Date applied for 
under Patente, etc., Acd 1883, Sec. 103, Oct. 30 1900, 
being date of application in United States.) (Complete 
specification. ) 

Cirouit-closing device for tho winding gear of electric 
clocks and the like. Max Miller, 321, High Holborn, 
London. (Complete specification.) 

Electric striking clock. Max Möller, 321, High Holborn, 
London, (Complete specification. ) 

Imprevements in stationary armatures and inductors, 
Victor Isidore Feeny, 60, Queen Victoria-street, London. 
(Allgemeine Elektricitäts Gesellschaft, Germany.) (Com- 
plete specification. ) 

Improvements in and relating te controllers for 
electric railway and like vehicles, Henry Harris 
Lake, 45. Southampton. buildings, Chancery-lane, London. 
(Walter W. Tice, United Spates.) 

Improvements in and connected with electrodes for 
electrolytic cells. Philip Middleton Justice, 55, Chan. 
cery-lane, London. (Castner Electrolytic Alkali Company, 
United States.) (Complete specification. ) 

ements in electrodes for electrolytic cells. 
Philip Middleton Justice, 55, Chancery-lane, London. 
(Castner Electrolytic Alkali Company, United States.) 
(Complete specification. ) 


Improvements in electrolytic cells. Philip Middleton |. 


Justice, 55, Chancery-lane, London. (Castner Elec- 
trolytic Alkali Company, United States.) (Complete 
specification. ) 

Improvements in telephone cirouit systems. Ellis 
Freedom Frost, 111, Hatton-garden, London. (Complete 
specification.) 

Improved electric heating device, 
Hatton - garden, London. 

Improvements relating to apparatus for transmitting 
and receiving electric signals. Georg Friedrich Rudolf 
Blochmann and Christian Emil Bichell, 45, South. 
ampton-buildings, Chancery-lane, London. 

An improved combined electrical and mechanical 
moter. Andrew Beneon and John Pagh Price, 18, 
ee Strand, London. (Complete specifi- 
cation. 

Improvement in oirouit-slesing and  intorrupting 
devices. Franz Kuhlo, 37, Chancery lane, London. 

May 29. 

Improvements in starting switches for electric metors. 
Thomas Edgar Weaver, 169, Russell-street, Moss Side, 
Manchester. 

Electric aro lamp. 
street, London. 

Improvements in electrical connections. John Gray, 
16, Emperor's-gate, South Kensington, London. 

Improvements in and relating to means for extin. 
guishing electric arcs applicablo to lightning arresters, 
switches, and the like. Harry Lamm, 322, High 
Holborn, London, (Complete specification.) 

| Max 30. 

Improvements in trolleys and junmotien frog-plates for 
use on electric railways and tramways. David 
Blythe Foster, Brotherhood Works, Leeds. 

Improvements in galleries er holders for gas, electric 
light, oil lamp, and the like globes er shades. 
Bertrand Frank Wyler, 1, Broad-street-buildings, Liver- 
pool-street, London. R 


Emil Kastner, 111, 


Edward Maurice Barnes, 31, Cannon: 


11134. 
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Improvements in rail bonds for electric railways. 
Charles Burton Thwing and Charles Gotfrid Wiborg, 15, 
Took’s court, Cursitor-street, Chancéry-lane, London, 
(Date applied for under Patente, etc., Aco. 1883, Sec. 103, 
Nov. 10. 1900. being date of application in United 
States ) (Complete specification.) 


11135. Improvements in or relating to electric arc lamps. 


11168, Improvements ia vehicles driven by electricity. 


11173. Improvements in electricity moters, 


11214. Improvements in wireless telography. Harry 


Samuel Henry Johnson, III. Hatton-garden, Londen, 
Victor 
Isidore Feeny, 60 Queen Victoria street, London. (Allge- 
meine Elekorici'üoe-Gesellechaft, Germany.) (Complete 
specification.) 

Martin Kallmann, 
18. Southampton - buildings, Chancery- lane, London. 


Max 31. 


Shoe - 
maker, 111, Hatton garden. London. (Date applied for 
under Patente, etc., Асо, 1883, Sec. 103, Jan. 17, 1901, 
being date of application in United States.) (Complete 
npecification.) 


11937. Improvements in or relating to electric aro lampe. 


11942 


11248 


Societa Generale Italiana Edison di Elettricita 45, 
Soutbiampton-buildinzs, Chancery-lane, London. (Date 
applied for under Patents, etc, Act, 1883, Sec. 103, 
Nov. 26, 1900, being date of application in Italy.) 

. Improvements in electrical primers. Sir W. G. Arm- 
«trong, Whitworth, and Co., Limited, and George Stuart, 
24, Southampton buildings, Chancery-lane, London. 


JUNE l. 


Au improvemebt ia tho form of glass chimnoys and 
globes for incandescent gas and electric lighting. 
ore A. Lewes, 12. Evelyn mansions, Carlisle-place, 

ndon. 


11258. Improvements ia or connected with the application 


of electric motors to the driving of machine tools. 
The British Electric Plant Company, Limited, and Wilfred 
L. Spence, 19, Waterloo-street, Glasgow. 


11254. Improvements in incandescent light fittings, more 


particularly applicablo te electric incandescent 
lights. Clarence Metcalfe Stead, 30, Park row, Leede. 


11957. Improvements in and relatiog to electrolytic incan- 


John Roberd Qasin and Thomas 
9, Warwick court, Gray's-inn, 


descenee lamps. 
Thomeon Turnbull, 
London. 


11877. An improved apparatus for utilising electric lamps in 


the heating of plates and other domestic utensils and 
in the boiling of water and other liqaids. Richard 
Wade Boyd. 11, Southampton buildings, Chancery-lane, 
London. (Comple:e specification.) 


11280, Improvements ia e'ectrical reversing awitohes and in 


mechanism for operating them. Coloman de Kandó, 
Birkbeck Bank-chambers, Southampton buildings, Chan- 
cery-lane, London. (Complete specification.) 


11290, Improvements in oleotric contact makers and breakers. 


7691, 


10065, 


10974. Electric brakes for railway cars and the like. 


10172. 
11011, 
11677. 


18515. 


18578. 


13639. 
18805. 


13999. 


14069. Lightning 


The Pick Motor Company, Limited, and Jobn Henry 
Pick, 4, South-street, Finsbury, London. 


COMPLETE SPECIFICATIONS ACCEPTED. 
To be published on June 28, 


E 1900, 
Electrical work measuring instruments, Johnson. 
(Hartman and Braun) 
Automatic magnetic cirouit breakers, Lake. (Scobb.) 


Newell. 

"n for starting and controlling electrie motors, 

reece, 

Electrical switches and cut-outs for heavy eurrents and 
high potentials, Clothier. 

Parallel running of alternate-current machinery, 

e, 

Overhead trolley wires or conductors for eleotrie 
traction, overhead electric eables, or the like, 
Hacking. 

eire for electrically lighting railway trains. 

arker. 

Electric motor. Bloxham. (Soc. Ch. Mildé, Fils, et Cie.) 

Insulating supports for electrical conductors. Wright 
and Aalborg. (Date applied for under International Con- 
vention, Jan. 2, 1900.) 

Are lamps. Bénard, 

arresters. Wise. (Acbiengesellachaft Elec- 

tricititewerke, vorm. O. L. Kummer und Co.). 


1901. 
Electric light switches, Lundberg and Lundberg. 


2394. Distributing electricity and apparatus for use therein, 


Ransford. (Soc. Anon. des Brevetes Dolter.) 


5096, Machine or apparatus fer measuring the lengths of 


eleetric cables er wires, ropes, and the like. Clare. 
mont and Hyde. 


— — — —üñ—fß —— 
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5098. Multiple-conductor cable terminal 
Nisbett. 


8518. Electric meters, Vittorio Alessandro Arcioni. 


$964. Means for use in operating from a саг or train 
switches employed with a surface-contact system of 


electric traction, Parker. 
ee, 


TRAFFIC RETURNS. 


or analogous fittings, 


Returns for 


£257 increase. 
Brisbane, £56 increase. 


Buenos Ayres and Belgrano Electric, £325 increase. 


Calcutta, £155 increase. 


Increase Total receipts for 
Line. week or half-year. 
Ending |1901. 1900. 4% rene. 1901, | 1900, 
£ £ £ £ £ 
Aberdeen Corp’rat’n| June 1| 715| 645 + 70| — — 
B rams. „„ 1 |5,646|4,500| +1,145 |94,315 | — 
Blackburn Corp'rat'n! May 31 663 452 + 211 10,031 8, 8435 
Blackpool Corporatn. ,, 30 1, 862 455 4 1,407 | 5,333 3,271 
Blackpool- Fleetwood June 1 1, 863 371| 4 1,492 6,993 | 5 895 
Bolton Corporation. „ 2 1, 852 1. 3360 + 516 |30,401 20,881 
Bradford City Trams » 21, 431] 462) + 969 13,960 8,556 
Bristol Tramways Со.) May 31 |6,597/3,046| +3,550| — — 
ot Tr'mw'ys Coj June 1| 216| — — 3,086 | — 
London Ry. ,, 1/[6,368| — — 136,468] — 
City & South London| ,, 2 1,8151, 434 + 381 43,286 27,754 
Cork E. T. апа L. Co. May 30 | 585] 456 + 129 | 8,800 | 7.598 
Darwen Corporation ,, 31 | 204| 159 + 415 3,817 3,207 
Dover Tramways .. June 1 | 289] 185| + 104 3,950 3,587 
Dublin & Lucan E. R — — — — — — 
Dublin U. T., elec. cars May 31 4, 1080 3,412 + 696 — — 
Dublin S. D. Electric| ,, 31 [1,011] 857 + 154] — — 
Dundee Tram Co. » 29 701| 421) + 280| — — 
G Corporation Junel11[1,381/9,461| +1,920| — — 
ax Co чоп 5 2 1, ,082/]1,034| + 648 — — 
Huddersfiel w d 1,178 672) + 506 | 6,843 | 6,168 
Hull Cor srt BS. » 11.9651, 124 + 841 [71.358 35,799 
Liverpool Corporat'n| May 25 |9 3788, 283 4- 1,165 173,965 148,592 
Liverpool Overhead|June 2|2,079|1,359| + 797 34,455 31,009 
Portemouth Corpn..| — — | — — — — 
St. Helens Tramw e — —|-— — — — 
Sheffield Corpora „ 24,590 — — — — 
N Trams — — 4 — — — — 
uthportOorporat'n  — —| — — — — 
Swansea Tramwa Ways.| — — | — — — — 
Wolverhampt’nC’p’n| — — | — — — — 
b Bince April 1, 1900. 
MISCELLANEOUS. 
The following traffic returns are also reported : 
Anglo-Argentine, £347 decrease. 
Barcelona Ensanche y Gracia, £67 decrease. Barcelona, 


Cape Town (month of February), receipte, £13,463 ; expenditure, 


Mexico Electric (month of April), receipts, £17,500; expendi- 


ture, £10 


Perth Ше: £174 increase, 


Port Elizabeth (month of February), receipts, £3,043 ; expendi- 


ture, £1,803. 


COMPANIES’ STOCK AND SHARE LIST. 


Name; 


Commerelal and Industrial.— 


& 

Alliance Electrical Co., 5 per cent. Cum, Pref., Nos. 1-70,000 1 .. +4 
Pref. Bhares, = 11/16-18/16 
1 .. 18/16-15/16 


Aron Electricity Meter. 6 p.c. Cum. 1-125,000 1 
du a ONE, 1-125000 „JJ ͤ ̃ T = 
British Slectric Works, Ordinary 20.00 . 1 
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THE RIVAL WEST ӨР SCOTLAND POWER 


SCHEMES. 
The 5 enquiry into the rival schemes pro- 
moted by the Caledonian Electric Power Company and 


the Clyde Valley Electric Power Company respectively for 
supplying electrical energy to а large area of the West of 
Seotland around Glasgow has resulted in a victory for the 
Clyde Valley Company. The proceedings before the Select 
Committee of the House of Commons presided over by Sir 
James Woodhouse lasted for more than three weeks, and 
in the end the chairman declared the decision of the com- 
mittee to be in favour of the Clyde Valley Bill. Among 
the signa bodies against both schemes were Port 
Glasgow, Motherwell, Paisley, Partick, Greenock, Kil- 


ARDROSSAN diii 
SALTCOATSF ^^ 


some 1,200 works of importance which will come within 
the range of supply. In regard to the system of supply, 
r s been based on the косо of the 
multiphase alternating-current system, whic largel 

used i America and the Continent. In the arent 
of a local authority taking a supply in bulk for 
lighting and also for power, it is thought that it 
will be possible to give a supply for power by an alter- 
nating current, and for lighting a separate supply trans. 
formed into continuous current. It is proposed to erect 


the three generating stations provided for under the 
Bill in the parishes of Dalzell, Renfrew, and Paisley 
respectively, and to place them so as to be coupled 
up for the purpose of an interchange of factors, 
also so that they may supplement each other 
mutualy supporting 


and 


and be in the case of any 


of the Areas included in the Clyde Valley and the Caledonian Power Bills. The black contour shows the area of the Clyde V 
мар tile the, tbad еы 4 — 


ed spots numbered 1, 2, and 8 d 


sites for the generating stations. The area proposed under 


8 the proposed 
Bill is included in the shaded contour, and the thick black spots show where it was proposed to erect the seven generating stations. 


marnock, Ayr, Hamilton, Govan, Airdrie, Coatbridge, 
Kinning Park, and others. Reduced to simple terms, 
the case for these burghs was that they wanted to 
reserve their rights to provide electrical energy 
within their own areas for their own people. The 
scheme which the Select Committee have passed is by a 
long way the smaller of the two, but the decision in favour 
of the Clyde Valley Bill must be taken as representing 
the balance of testimony of the manufacturers and technical 
witnesses. The area over which the Caledonian Bill pro- 
posed to supply comprises no less than 1,135 square miles— 
practically the whole of Ayrshire and Lanarkshire— whereas 
the area included in the Clyde Valley scheme is 752 square 
miles. Аб the present time a supply of electricity is only 
being glven in 15 square miles out of 710, excluding 

lasgow. Large iron and steel works are situate in this 
area and a great many coal-pits. Altogether, there are 


failure of the plant. The capital of the company will be 
£900,000, with £300,000 borrowing powers, or £1,200,000 
in all. Provision has been made in the estimates for two 
stations of 10,000 kw., and one of 5,000 kw., with a 
voltage of 10,000. The estimates of cost include £75,000 
for connecting the stations, and £105,000 for transformers, 
which brings the total initial cost of distribution plant, ete., 
up to £400,000. One argument which seemed to influence 
the committee very considerably in deciding in favour of 
the Clyde Valley scheme, was that it is promoted 
by the largest indastrial consumers in the district. 
They include Lord Hamilton of Dalzell, Sir Wm. Pearce, 
Bart., Sir Mitchell Thomson, Bart., Sir Chas. Cayzer, Sir 
David Richmond, and others. These gentlemen, it is 
said, do not look so much to profit out of the 
company as to a supply ef electrical power, which will 
certainly tend to develop all kinds of manufacturing 
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industries in the area, and to help the establishment of 
tramways for the greater convenience of the working 
classes. We have reason to believe, however, that the com- 
mittee were influenced more by the fact that the Clyde 
Valley Bill is the less ambitious scheme of the two, and 
that while the proposed area is only 732 square miles, as 
compared with 1,135 square miles under the Caledonian 
Bill, it really embraces the whole of the important manu- 
facturing and mining districts around Glasgow. Again, the 
Caledonian scheme provided for no less than seven different 
бапан stations as against three under the other scheme. 

t present the use of electrical power in coalmines is very 
limited, but а supply of power on а large scale and at 
the cheapest possible rates—Z2d. per unit for the first 
400 hours and 2d. per unit for any further quantity 
are the maximum charges under the Bill—will do much 
to forward the application of electricity to underground 
haulage. The engineer to the Clyde Valley scheme is Mr. 
Robert Robertson, of Glasgow, and in the course of his 
evidence before the Select Committee he referred to the 
danger from motor-generators in fiery coalmines. He agreed 
that there was risk from sparks in such mines. Such a 
risk would make it quite impossible, in his opinion, to put 
in anything in the way of an electric continuous-current 
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Gasholder and Producer House 


motor. Under the system of distribution proposed by 
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and the Scottish House- to-House Electricity Supply Company. 
When declaring the preamble of the Clyde Valley Bill 
proved the chairman explained that the intention of the 
committee was that the supply of power should be of such 
undoubted magnitude that the use of it for lighting pur- 
poses should be subordinate to that of the ordinary power. 
On the proceedings for the adjustment of clauses a clause 
by the promoters, suggesting that subscribers might be 
allowed to use 25 per cent. of the power taken for motive 
purposes for lighting, was objected to on the ground that 
5 per cent. was quite sufficient. The chairman took the 
view that this was a very important matter, as it had come 
up for the first time, and the decision of the committee 
might form а precedent. Eventually the following clause 
was agreed to: Provided that where energy is supplied 
to any person for power within the area of supply of any 
authorised distributors the energy used by such person for 
such lighting purposes shall not in any year, except with 
the consent in writing of the authorised dis tora, 
exceed 20 per cent. of the total amount of energy supplied 
to such person, m vie as aforesaid the company 
not supply energy for lightin ses." 

The acf i te the igi d э Caledonian Bil was 
Mr. A. A. Campbell Swinton, of Victoria-street, S.W. 
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, Isolation Hospital, Walthamstow. 


The Clyde Valley Bill, as amended, stands reported for 


the Clyde Valley Company, the motors would be on the | third reading. 


alternating-current system, the use of which in mines 
gave rise to little danger owing to the fact that there was 
practically no liability to spark. Before being allowed to 
proceed, the Clyde Valley Bill was severely handled as 
regards clauses. The city of Glasgow is expressly excluded 
from the scheme, and provision is made for the protection 
of the Corporation against any damage which may result 
either from electrolytic action or from the carrying out of 
the works under the Bill. In addition to the general pro- 
vision for the protection of “authorised distributors," 
including local authorities to whom provisional orders have 
been granted, there now appear special clauses for the 
урш of the burghs of Govan, Partick, Port Glasgow, 
aisley, and Hamilton. In respect of the first three 
places, the cempany are prohibited from exercising any of 
the powers under the Bill except «ith the consent of the 
local authorities, while in regard to Paisley and Hamilton 
they are permitted to lay mains through these burghs to 
any other place within the area of supply. With regard 
to the position of burghs which in tbe future may become 
authorised distributors, the amended Bill places them in 
the same position as burghs already authorised. Spocial 
rovisions are also inserted for the protection of tho 
tees of the Clyde Navigation, railway companies, the 
Hamilton, Motherwell, and Wishaw Tramways Company, 


THE ENGINEERING EQUIPMENT OF THE NEW 
ISOLATION HOSPITAL, WALTHAMSTOW. 


We are indebted to the British Westinghouse Electric 
and Manufacturing Company, Limited, for the following 
description and photographs : 

The new isolation hospital of the town of Walthamstow 
has just recently been completed. It is built throughout 
on the most modern lines, and there are many points of 
interest and novelty in the engineering equipments. In 
1894 the District Council acquired some 20 acres of land 
at Chingford, near Epping Forest, of which 5] acres has 
been enclosed for the grounds and site of the new hospital 
and its futare extensions. The population of Walthamstow 
is over 100,000, and considering that the buildings at 
present erected are capable of accommodating only 
46 patients, while the usual provision is at the rate of 
one bed per 1,000 inhabitants, it is probable that extensions 
will be carried out very shortly. 

The hospital buildings are seven in number, comprising 
four pavilions for the patients, the administrative building, 
the engineering building, and a porter's lodge, Of the 
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four pavilions, three contain 14 beds each, and the other 
one four beds. The interior walls are finished with Keen’s 
cement, and all corners are rounded. The floors, partitions, 
etc., are of polished teak. They are one storey high, the 
three larger pavilions being divided by an intermediate 
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domestic staff, and is two storeys high, containing separate 
apartments for the staff, large dining-rooms, kitchens, ete, 
The engineering plant of the hospital is of exceptional 
interest. In a separate building are located gas producers, 
electric plant, laundry, and disinfecting machinery. The 
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28-h.p. Westinghouse Gas-Epgines, Isolation Hospital; Walthamstow. 


nurses’ duty-room into two wards of six beds and eight 
beds respectively. The cubic space per bed is 2,009 cubic 
feet, anc the floor area per bed is 154 square fect. Tho 
wards are heated by a Manchester firegrate in the centre 
and by an open fireplace at one ond. Warmed air is 


gas and electricity plants are in duplicate. Two Dowsun 
gas generators are installed, each capable of producing 
1,000 cubic feet of gas per hour. Each producer has its 
fall complement of additional plant, including vertical steam- 
boiler fi'ted with superheater, injector, and the naual 


Westinghouse Generators, lsolation Hospital, Walthamstow. 


admitted to the wards by inlet pipes under each bed, the 


outlet being by valves set high up on the walls. All the 
buildings are of red brick, with roofs of board, felt, and 
slate. The administrative building is of similar materials 
and style to the others. It is for the accommodation of 
the resident medical officer, matron, nurses, and the general 


fitting; a condenser, a hydraulic box, a coko scrubber, 
and a sawdust scrubber. e gasholder is 24ft. in diameter 
by 10ft. deep, fitted with an inlet pipe 8in. in diameter, 
and with two outlet pipes of bin. and 4in. diameters 
respectively. The fuel used is anthracite, and the total 
cost of producing the gas is about 7d. per 1,000 cubic feet. 
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The gas supply is utilised for all power, heating, and 
rhting purposes through the hospital buildings. Two 


estinghouse gas-engines are operated by the producer 
gas, being fed from the 4in. main. These engines are of 
the well-known three-cylinder type. Since their intro- 


duction a few years ago Westinghouse gas-engines have 
quite revolutionised gas-engine practice, and competed 
successfully Bs oat the best of steam-engine practice. 
They are equal to the best of steam-engines even on such 
points as noiseless running, even rate of rotation, automatic 
speed regulation with widely varying loads, self-starting, 
and economy in operation. Westinghouse gas-engines are 
built in stock sizes up to 650 h.p. units, but they are in use 
in sizes of over 1,000 b.p. each. The two installed at the 
Walthamstow Hospital are of 28 h.p. each, and are used 
for driving electric generators supplying current for the 
electric lighting of the hospital buildings, throughout which 
there are in about 350 incandescent lamps installed. 
Two dynamos are installed, each belt-driven by a gas- 
engine. A storage battery of 55 cells is placed across the 
supply mains. The generators are compound wound, but 
when the battery is in circuit the machine series windings 
are cut out. The electric mains between the generators 
and the hospital buildings are of lead-covered cables drawn 
into iron pipes in the ground, and the mains are all dupli- 
cated, so that rieks of total or lengthy interruptions to the 
supply are reduced to a minimum. The buildings are 
wired on the steel tube conduit system, and the circuits 
are taken from distribution switchboards, no one circuit 
having more than eight 16-c.p. lamps on it. 

The laundry and disinfecting arrangements are on the 
most modern and improved principles. А hydro-extractor, 
two washing machines, two mangles, an ironer, a blower 
for the drying chamber, and a ventilating fan are all 
operated by a 6-b.p. electric motor, which drives an over- 
head shaft, to which the machines are coupled by belts. 
The disinfecting chamber in connection with the laundry 
ls divided into two parts, and a Washington Lyons disin- 
fector ів built in the dividing wall. The infected clothing 
is received at one side, placed in the disinfector, where it 
ie subjected for some time to steam at a pressure of 221. 
per square inch, and then dried by a current of hot air, and 
withdrawn at the other side. 

The gas supply drawn from the gasholder 5in. outlet 
pipe is distributed throughout the buildings for heating, 
cooking, and gae-lighting purposes. There are four gas- 
heated water-boilers, each capable of heating a circulating 
tank of 80 gallons capacity; also a boiler for heating a 
60-gallon tank for scullery purposes. These hot-water 
supplies are used for baths, lavatories, and general domestic 
purposes. The cooking apparatus consists of a largo gas 
oven Alt. 8in. by 2ft. 91а, by 2ft. deep, a cooking range of 
three ovens 17in. by 17in. by 27jin. deep, hot-plates 
carving tables, cupboards, etc., all heated by gas. The 
gu supply to the lighting, cooking, and heating apparatus 

carburetted to give a decided and unmistakable odour for 
the detection of leakeges. 

The total cost of the buildings and their equipments, 
which are now practically complete, will work out to be 
about £30,000. Walthamstow is a town which embraces 
a large area, and its population is increasing at a very 
rapid rate. It would hardly do to express the hope that 
the District Council's new hospital may be brought into 
very great use, but it is certain that no more convenient 
or better place could be provided for those unfortunate 
ones who are compelled to avail themselves of its 
advantages. 


ON TESTROOM METHODS OF ALTERNATE- 
CURRENT MEASUREMENT.* 


BY ALBERT CAMPBELL, BA. 


The object of this paper is to describe a number of methods 
of measurement, some of which are capable of fairly general 
application, while others are only of use in s Cases. 
Many of these methods are novel, I believe, and most of the 
others are not well known. Owing to the nature of the subject 
it is not possible to cennect the whole into a coherent sequence, 
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but for convenienoe of reference I have numbered the methods 
consecutively. 


SECTION A.— TRANSFORMER METHODS oF MEASURING CURRENT, 
VOLTAGE, AND POWER. 


In the testroom there is no special difficulty in measuring 
either currents or voltages of ordinary magnitudes ; with con- 
tinuous currents the use of moving-coil instruments renders the 
measurement of very large or very small values easy and accurate. 
With alternating currents, however, the measurement of the 
extreme values is not so easy, and it is for this purpose that 
transformer methods are specially valuable. Fig. 1 shows 


i 


Fio. 1. 


two typical methods. In the first method (which is fairly well 
known), C, the whole current to be measured, goes through 
the primary coil of a transformer, the secondary of which is 
connected to an ammeter, А. In Method 2 the current passes 
through a low non-inductive resistance, r, giving a small 
voltage drop, V,, which is transformed up so as to give i 

on the electrostatic voltmeter, E. As to Method 1, some years 
ago I investigated the conditions by which the ratio of current 
transformation can be kept sufficiently constant and indepen- 
dent of frequency. I found that it was necessary to have: (a) 
an air-core transformer, or one with a well-closed iron circuit ; 
(b) relatively low resistance and high inductance in the secondary 
circuit. 

Method 2.—It is to Method 2, however, that I wish to 
draw special attention at present. Here the measuring 
instrument, being electrostatic, is unaffected by variations in 
frequency, and it of good type has a very high degree of 
accuracy. [If a reflecting electrostatic voltmeter be set up 
in a fixed position, and a scale for it (say, at 2m. distance) 
be drawn by calibration with а potentiometer and direot 
current, an accuracy of at least 2 in 1,000 is attainable over 
а large part of the range. In most of the measurements 
in this part of the paper I have used sush a voltmeter.] 
For currents from five amperes and upwards, the 
тү, should be so small that not more than 0:5 or at most 
one volt is lost in it. If the voltmeter reads to about 
120 volta, this necessitates a high transformation ratio—at least, 
1:100 in the transformer. To keep the voltmeter readings 
proportional to the current, I find it best to use a transformer 
with (а) a well-closed iron circuit ; (b) a highly inductive 
primary coil of very low resistance—+.ec., large time constant. 


E 


Method г. 


Ета. 2. 
It is difficult to thoroughly carry out condition (b) without 


employing a considerable weight of either iron or copper, but 
very fair accuracy may be attained with а quite trans- 
former, as the following instance will show : The core consisted 
of annular iron stampings of total weight about 1:5 kilos ; the 
primary coil had 100 turns of No. 16 wire, the secondary 
10,000 turns of No. 40; r; had a resistance of one ohm and 
the resistance of the primary coil was 0:107 ohm. The diver- 
gencies of the observed ratio, У, : Ci, from the value 10 are 
shown in Table I. 


TABLE I. 
i bed С per second. Error in 1 per cent, 
J асаа £08 


The primary current at one volt (86 —. per second) was 
0°17 ampere. By inserting known resistances in the primary 
circuit the curve in Fig. 2 was obtained, and thus it was 
proved that these divergencies are (practically) entirely due 
to the ohmic drop of volts in the primary. If such a 
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transformer is to be used on a circuit of nearly constant 
frequency, the ratio of the windings can be altered slightly 
so as to give an error almost negligible, or a few extra ends 
may be brought out to suit various frequencies. Perhaps an 
easier plan is to have a small range of adjustment on one 
of the parallel wires forming the low resistance, r,. It is 
ible, however, to compensate for changes of frequency by 
ethod 2a, shown 1 3. Here the total current, O, after 
passing through the s resistance, 11, passes through a turn 
or two on a very small compensating transformer, ¢, whose 
is connected (reversed) in series with the secondary 

of T and the voltmeter. As tho frequency is raised the 


C 7 


£ 
Fio. 8 


transformer, ¢, subtracts more and more from the voltmeter 
reading, and thus compensation can be secured. The 
advantages of Method 2 are that with one voltmeter and хл 
set of low resistances а very wide range of currents can be 
measured ; also no disturbing inductance is intreduced into the 
main circuit. It will be noticed that a transformer of high 
ratio like that described above gives a meaus of measuring 
small voltages with very small expenditure of current, but it is 
mainly to its use in conjunction with a low resistance that I 
would draw attention. 

Measurement of Power. — For the measurement of power (ог 
energy) transformers are often of great assistance, and in several 
well-known types of watt-hour meter they are employed with 
success. Under this head I shall content myself with mention- 
5 two methods (5 and 4) shown in Fig. 4, the first due to Mr. 

. B. Field, and the second published recently by myself. In 


Fie, 4. 


both of these а small resistance, r, is placed in series with the 
load, and S is a reversing ewitch. In Method 3 the voltage 
on the load is transformed down and added and subtracted from 
that on r, р resultants P апа Q, measured оп a hot-wire 
voltmeter. In Method 4 the voltage drop on r is transformed 
up and the resultants P and Q (similarly obtained 
measured on an electrostatic voltmeter. For both meth 


Watts— E Q 
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are 


where m is the ratio of the trausfurmer. 

Method 4 сап be used with fair accuracy to measure power 
with power factors down to 0'1, or even lower. For this the 
resistance of the primary of the transformer must be made very 
small, so that the secondary voltage may be almost exactly in 
opposite power phase to the primary potential difference. (The 


v 
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small angular deficiency may be measured by Method 6 below.) 
For example, with 50 volts on the load and 50 volts from the 
transformer, a power factor of 0'1 would give P — Q = seven 
volta—i.e., the error of reading eould be below 2 per cent. even 
on a voltmeter reading to 100 volte. 

Method 5.—The three-voltmeter method as usually employed 
has several disadvantages; these are mainly due to the fact 
that, in order to get goed readings, the auxiliary resistance 
must use up a considerable fraction of the total available 
voltage, and, what may be worse, tends to alter the wave-forms 
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in the circuit. In the two-voltmeter methods (3 and 4) this 
is avoided ; there is, however, a simpler modification of the 
three-voltmeter method which also gets over the difficulty. 
This is shown in Fig. 5, where r is a relatively small resistance, 
апа R a very high resistance in parallel with the load, W. A 


convenient fraction (th) is picked off R by B D, and the 
% 


three-voltmeter method is applied to A, B, and D. The result 
multiplied by n gives the power taken by W. In another 
modification the resistance, R, is put across both r and W, 
but 4 more complicated formula is then required. 

Method 6.— Measurement of Power Phase Differences close to 
180deg. —Let the effective voltages be V and X. (1) Let V be 
nearly equal to X, and let the small diflerence V-X be 
measured by an electrostatic voltmeter and a че change- 
over key. Then Q, the small effective resultant of V and X, is 
found either by a low-readiog voltmeter or by the help of a 


-phase turner, or a transformer of high ratio, and an ordinary 


range electrostatic voltmeter. Then, as will be seen from 


Fig. 6, 
Y 
ö X 
(2) If V.is not nearly equal to X, let a high resistance be 
put across the greater (say V) and V! a fraction of it picked 
off as nearly as possible equal X. V! and X are then com- 
bined as in (1). [The transformer must not be used here for 
measuring Q] 1 have found the above method useful for 
measuring approximately the power lag between the primary 
And secondary (open) potential differences in transformers. 
In one case, for example, the lag was found to be (180deg. 
—0'15deg.) Similarly, the lag between two independent 
voltages very nearly in phase may be measured by reversing 
one of them and proceeding as above. 


Section B.—Tue Testina or Watt-Hovur METERS. 


I. Real Non-Inductive Loads.—When sufficient power is 
available (at the proper frequency), the tests are usually easy, 
the chief difficulty sometimes being to find the gearing ratio 
between the quickest moving part and the dials, for some 
of the makers caunot be persuaded to mark this clearly 
on the meter. When the loads are above 2 kw. or 5 kw., 
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special non-induclive resistances are desirable in addition to 
lamps. I have found that a very convenient and cheap type 
of resistance frame for this purpose consists of strips of 
copper nickel each lcm. broad, Im. long, and capable of 
carrying 50 amperes. As the etrips sag with the heat deve- 
loped they are pulled taut by light springs which pull at 
the middle points of the strips. With such frames a steady 
non-inductive load is easily obtained. Some meters are so 
much affected by inductance in the load that the introduction 
even of a small Kelvin balance (to measure the current) is 
undesirable. The want of а non-inductive ammeter in this and 
other cases led me, seven or eight years ago, to devise and 
make a thermal ammeter which, although I exhibit it now only 
аз а curiosity, has some points of interest aboutit. It consists 
(Fig. 7) of a form of differential air thermometer in which the 
bulbs are replaced at each side by thin-walled metal tubes, T, 
and T., of small diameter (1mm. to 2mm). Each of these is 
connected with а small aneroid chamber of extremely small 
internal volume. These chambers act against one another, and 
their differential action is magnified by ordinary aneroid 
mechanism, as shown in the figure. The current to be measured 
is passed along the tube T, (or & set of tubes electrically in 
parallel), while tube T, in the same enclosure acts as а com- 
pensator. The use of the thin hot tube acting as its own 
sir chamber is to give the maximum quickness in attaining 
steady readings. To compensate for the decrease in the 
expansibility of the air as the temperature rises, the hot tube 
was made of a material having a considerable resistance tem- 
perature coefficient. Such a hot-tube ammeter, though non- 
inductive, dead-beat, and low in resistance, was scarcely 
accurate enough for careful testing work, but I think the 
principle is worth recording here. | | 


II. Inductive Loads,—As several types of energy meter 
suitable for measuring inductive 1 are now in common 
use, it is often necessary to test with inductive. loads going 
down to power factors of 0'6 to 0°7. To use an o ry 
wattmeter as standard is objectionable, as its errors may be as 
large as those of the watt-hour meter under test. I have used 
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the folldwing method (7) for some years past and have found it 
convenient and accurate. 

Method 7.— This is shown in Fig. 8, in which М is the watt- 
hour meter under test. The load consists of 4 non-inductive 
resistance, L, in series (through mercury pools) with an induc- 
tive part consisting of а Kelvin balance and a set of copper 
coils (N) wound inductively. In order to be able to make 
sudden measurements of the resistance of this inductive portion, 
mercury-cups are so arranged that it can be quickly switched 
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over into connection with a direet-current circuit and the 
resistance measured by reading current and potential difference 
on a Weston instrument. hile the meter is running, the 
ourrent, C, is read on the balance, and by the help of the 
switch, K, the voltage, V on L, and the total voltage, U, are 
read on the electrostatic voltmeter, Es. If T= mean resistance 
of the inductive part, then 


power=C V +С? ғ, 


W 
power factor GU 
In practice r is made as small as possible, so that a small 
error in C? r has a very small effect upon the value of W, while 
the C V part can be measured with extreme accuracy. 
eoils which make up N must have no iron near them, eddy 
currents must be avoided, and mutual induction must be 


and 
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guarded against except where two of the coils are identical iu 
winding, in which case their impedance in parallel can be con- 
veniently varied by varying their relative positions. The method 
is also suitable for testing wattmeters. 

Method 8.—I have sometimes found it convenient to use а 
somewhat different method by which the measurement of resist- 
ance is rendered unnecessary. This consists simply in measuring 
w, the power in the highly inductive part, by the three-volt- 
meter method (or by au ordinary wattmeter), the tota] power 
being С V+. Since w can be made to be only a small part of 
the whole power, this is accurate enough, and the coils, N, may 
here have iron ceres. 
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III. Fictitious Loads.—Unfortunately it very often happens 
that sufficient power (at the proper ене) is not available 
to allow the meter to be tested with the actual loads at which it 
is to be used. It thus becomes necessary to arrange fictitious 
loads whose action on the watt-hour meter shall be practically 
identical with that of the corresponding real loads. 

Method 9.—-When the source of supply can furnish the 
current, but not at a voltage quite high enough for the load 
required, the well-known arrangement shown in Fig. Ө may be 
used. The shunt coil, Sh, is disconnected from the series coil, 
Se, and is connected with а transformer, Tr, which raises the 
supply voltage, v, to a suitable value V. The voltage v must 
be high enough to allow the series circuit (series coil, balance, 
and lamps) to be practically non-inductive. 

Method 10.—When a large current is required, a method 
which I have published recently will be found useful. In it the 


large current obtained at a low voltage passes through the Kelvin 
balance, the series coil of the meter, and a low non-inductive 
resistance. A transformer of high ratio, with its primary across 
this low resistance, furnishes from its secondary the volts for 
the shunt circuit. 


SECTION C.—THERMOPILE METHODS, 


A well-known but little used way of measuring a current con- 
sists in passing the current through a conductor near which are 
one set of junctions of a thermopile. With rightly chosen con- 
ditions, the deflections of the galvanometer connected with the 
pile are practically proportional to the square of the effective 
value of the current. In common with many other thermal 
methods, the action is dead-beat, but there is usually the accom- 
panying disadvantage of alu neas, the zero point not being 
regained instantly on switching off the current. By making the 
hot wire and the junctions extremely small, this sluggishness 
can be much reduoed. I have trled а thermopile of iron and 
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Ета. 11.—Nickel-Wire Diam. 0°05 mm. (2 mila.). 


nickel wires of 0:15mm. (six mils) diameter. From a deflection 
of 100 divisions (400mm.) the light spot, after the switching off 
of the current, returned to wit 1:5 divisions above zero in 
50 seconds, and was still 0:5 division from zero after 75 seconds. 
This is prompt enough for many purposes, and it is no difficult 
matter to braze the junctions of such a thermopile. I have 
succeeded in brazing junctions of much thinner wire, and 
gained considerably in promptness of working, but this gain 
scarcely repaid the extreme difficulty of construction. f 

Method 10.—I may mention here a somewhat interesting 
null method of measuring continuous current which I have 
tried ; it is shown in Fig. 10. The current passes, wholly 
or in part, through the thin wire, A, and also through B, a 
strip or rod of very low resistance. The heating of A by 


s 
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the current causes the pile, Th, to give an E. M. F., e, which is 
balanced against a part of the voltage drop along B by moving 
the slider, D, until the deflection of the detector galvanometer, 
G, is brought to zero. Here e = kC?and v = rO, r being the 
resistance of the fraction of B for which e v. Then 
rk C, and hence the graduations of the scale of the slider 
are directly proportional to the current m 
Secrion D.—ON OBTAINING STEADY CURRENTS. 

In accurate testing work it is of great advantage to be able 
to obtain very steady currents and voltages. By the help of 
an automatic thermal arrangement I have succeeded in o 
very exact regulation, even when the supply voltage is vari 
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by 10 or 12 per oent.. The method depends upon the altera- | It will be noticed that near 0°45 ampere both the 


tion of resistance due to rise of temperature. In the followin 

description I shall take a concrete instance with wires of nicke 
and manganin as typical of conductors of large and small tem- 
perature ooefficiente respectively. If a curve be drawn for 
any conductor showing the connection between c, the current 
through the conductor, and v, the voltage applied to its ends, 
the form of the curve will depend on the material of the con- 
ductor and on the temperatures to which it is raised by the 
current. It is convenient to call this curve the characteristic 
(curve) of the conductor. I assume that, in drawing the 
characteristic curve, steady conditions of temperature are 
reached at all points, For manganin, not overheated, the 
characteristic is practically a straight line whose steepness 
measures the resistance of the conductor, but for a thin of 


v 
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nickel the characteristic curve is of the form shown in Fig. 11, 
which is drawn from an actual experiment with wire of 005mm. 
(two mils) diameter. It will be noticed that the higher part 
of the curve (from A to B) is very nearly a straight line. 
Method 11.—Now let а Wheatstone's bridge be arranged, 
as in Fig. 12, in which the arms, D F and G H, are equal 
resistances of nickel, while D H and F G (also equal to one 
another) are of manganin. In Fig. 13 let O A B and O K be 
the characteristic curve of DF and FG. Then it is easy to 
show that, as long as the branch from F to Н is kept on 
open cirouit, the potential difference from F to Н, for any 
particular value of the. current, c, will be proportional to the 
vertical distance between the two characteristic curves. 16 
is easy to choose the relative values of the nickel and 
manganin resistances, so that O K shall be parallel to the 
straight portion A B, as in Fig. 14, and when this is the case 
n m will be constant from А to B, and thus V will be practi- 
cally constant for all values of the current, c, corresponding to 
the part A В. As I show in Appendix 2, this regulation also 
holds even when current is taken across F Н the constant 
value of V, however, depending on the current taken. The 
construction fur this case is shown in Fig. 15. OL is taken 
equal to C, the current through F H and L K is drawn 
parallel to the characteristic for the manganin wires; V! will 


V A 


ne 4 А 
nick? 


Fia. 14. 


then give the value of the constant voltage from F to H. 
Thus it is possible to obtain very constant voltage and 
current, although the main current, I (Fig. 12), be drawn 
from a variable source, such as the mains of a supply company. 
With actual apparatus the maximum steady voltage which I 
have obtained has been about one-third of the supply voltage 
used ; with alternating currents the use of a transformer makes 
this limitation of small moment. 

Compensation for Variation of Temperature of Encloswre.— 
Unless the temperature of the enclosure containing the 
nickel wires can be kept constant, it is necessary to intro- 
duce compensation for temperature. This can be done by 
replacing part of each manganin resistance arm by copper 
(in the same enclosure as the hot arms), sufficient cooling 
surface being allowed so as to prevent undue heating by the 
current. The curves in Fig. 16 show the results of experi- 
ments at enclosure temperatures of 24deg. and J7deg. C. with 
a regulator compensated in this way. The arms of the 
regulator (in cyclic order) consisted of a two-mil nickel wire 
of 5:5 ohms; 20 ohms of manganin in series with 5:4 ohms of 


copper ; and two equal  resistanceg of 125 ohms each, 


tion 
and the temperature compensation are satisfactory. The level 
part of the curve (Fig. 16) corresponds to temperatures of the 
nickel wire between about 400deg. and 600deg. O. It would, 
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I believe, be possible to obtain more extensive and better 


regulation by latinum or other material instead of 
nickel, 8 bend in its temperature 
resistance curve. Also, by re parts of the manganin 
V 
£- 
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arms by heated nickel, say of larger diameter than that used 
in the other arms, it would be possible to make the upper 
characteristic bend up slightly, as in Fig. 17, and so to attain 
more exaot parallelism of the two curvee, and hence better 
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Fig. 17. 


regulation. in, by applying а once-regulated voltage to a 
second aces sigan greater steadiness would be obtained. 
Method 12.—It will be noticed that in the above regulator 


the function of the Wheatstone's bridge is merely to obtain the 
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differenoe between the voltages on the nickel and the manganin 
resistances. With alternating currents the same may also be 
done by means of a transformer, as shown in Fig. 18, where the 
ео Tr, is connected so as to give a regulated voltage 
at V, 
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Uses of Regulated V oltages.—1t is not difficult to find instances 
where regulated voltages would be of use in testing work. 
Standard incandescent lamps may thus be run at’ constant 
brightness. Shunts of watt-hour meters may be kept on con- 
stant voltage during test. With constant voltage, the mere 
measurement of the current taken by an inductive ooi! usually 
gives an approximate indication of the frequency. A constant 
current from a supply circuit may be used to get direct readings 
in a simple electric resistance thermometer. 


SzcrioN E.—NuLL Мктнорв or MEASURING CURRENT. 


If in the Wheatstone's bridge arrangsment the resistances 
аге so chosen that the charaoteristios intersect, as in Fig. 15, 
then we may obtain, for I and V, а curve such as that in 
Fig. 19, which is drawn from actual experiment (with direct 
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current). With proper temperature condensation V vanishes 
for a perfectly definite value of the total current, I, and if a 
sensitive detector be added the arrangement becomes a thermal 
standard of current. I have found a telephone with an inter- 
mittent contact in its circuit a convenient means of detecting 
the vanishing of V, the intermittent contact being of advantage 
even with alternating currents. The accuracy of such a standard 
is considerable. 

Method 15.—If such a combination be put in series with 
а resistance having а part adjustable by а sliding contact, as 
in Fig. 20, it furnishes a simple null method of measuring a 
voltage—e.g., of а supply company—which varies between 
small limits ; the slider is adjusted to give silence in the tele- 

hone, and the corresponding value of the voltage is shown 

y the position of the slider. With alternating current the 
transformer method (12) is also applicable here, but a 
detector other than a telephone is necessary ; for since the 
transformer alters the wave form slightly, it is found impossible 
to get any position of complete silence with the telephone. 

Method 14.—In conclusion, I may point out that if a volt- 
meter be put across V (Fig. 12), it А be seen from the curve 
in Fig. 19 that а very open scale can be obtained corresponding 
either to the total current, I, or the outside volts ; this furnishes 
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a thermally ‘‘set-up” instrument. I have found platinum 
better than nickel for this. Compensation for temperature can 
be applied as in the other methods. 


APPENDIX I. 


In connection with my remarks on the measurement of power, 
I should like to draw attention to an instrament invented by Prof. 
Riccardo Arnó for measuring the phase difference between two 
currente. Ib consiste of two co-axial coils ing the given 
currente, A and B, and a search-coil, S, connected to an electro- 
dynamometer. (For simplicity, suppose A=B ) The main coils 
are by trial placed at such an inclination to one another that the 
coil shows the same effective induced voltage in all positions 
as it is turned co axially to the other two. Prof. Arnó shows that 
with sine-curve wave-forms the angle between the main coils is 
then the supplement of the angle of phase difference between A 
and B. I proceed to show that, for any wave-forms (nov contain- 
ing direct currenb componente), the phase angle obtained is the 
wer phase difference between the currente A and B. In Fig. 21 
fet the tion angles of the three coils be as shown, O X, the 
initial line bisecting the angle A ОВ. 


Leb angle of idleness between А and B; 
2 a=angle of posibion between main coils ; 
also let C= current in search coil; 


then, by Fig 22, Y C is the resultant of A cos (2+0) and 
B cos (a- 0) аб an angle de 
Д2 (2= A? cos? (« + 0)-- B? cos? (a – 0) 
+2 A B cos (a +6) сов (а – 0) cos ф; 
. . 22 C2 A2 ＋ B? +2 A B cos ¢ сов? а 
+[(A?+ B?) ocs 2 a+2 A B cos $] 0082 0 
+ (A? — B, ain 2 a sin 2 0. 
If C —constant for all values of 0, 


Hence 


then (A? — B!) sin 2 a=0, 
and 608 ф= - ЕЕ сов 2 а, 
Since A=B „„ O08 p= – cos 2 a. Q. E. D. 


М№оте. – In the above I have assumed that there is no disturbing 
mutual induction between the search coil and the main coils. 
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Mathematical Investigation of Bridge Regulator, Ав in 24. 
led the equation to the upper straight part of the nickel . 
veristic һе: 


с= е +t, 
m 


2 


of 
2 
А cas c · 3. 
Fig. 21. Fic, 22. 
where c of course musb be kept within its proper limite, If r= 
resistance of each nickel wire, then 
0 go 0) 


? vu m v 


Now let the bridge potentials and resistances be as in Fig. 23. 
Let V = voltage on R 
= — ы v, 


If the outer voltage U be variable, let us find the condition for 
V = constant. 


W o havo v= U 2 у 4 . . (2) 
and id a v + E U = 0. 0 e (3) 
r . a^ 


v 
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Hence, from (1) and (2), 
U-V V U+V 
2m а R 2a =Ni 


or, 


Since V is to be constant, 


121 mae sc ke о А) 
m a 
Hence V= 29 mco eus ad 
Leek $1 
m R a a R 
o AE 
also еа 
r а 


Thus we see that, whatever the value of R, the condition for 
regulation is simply that ma- i e., that the characteristics of 
the nickel and the manganin should be parallel (for the upper 


straight of the former). uation (5) gives the value of she 
regulated volbege for any сае е А. 
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NOTES. 


Asphyxiation by Carbonic Acid Gas.—We note 
that а Bill wil] be introdueed in the next session of the 
‘United States Congress, at the instance of the Allegheny 
"County Medical Society, to authorise the asphyxiation of 
criminals senteneed to death by carbonic acid gas in place 
of the hangman's rope or the electric chair. 


Tho German Visit.—We are informed that, in the 
unavoidable absence of the President, Mr. Alexander 
. Siemens (past-president) will assume the leadership of the 
Institution party throughout. the visit to Germany. 
Members are reminded that their applications for tickets 
should be forwarded before Saturday, June 15. 


Tho Lancashire Motor Trials.—Roferring to the 

, trials of motor vehicles for heavy traffic which were made 

last week in the Liverpool district under the auspices of 

the Liverpool Self-Propelled Traffic Assoclation, we under- 

, stand that the judges have awarded a gold medal to each 

competitor in Classes A, B, and C. The awards in Class D 
will be announced n about three weeks, 


Presentation —The staff and employés of the 
Hammersmith Borough Council electricity works presented 
Mr. W. E. Brandreth, the late mains superintendent, with 
a case of drawing instruments and an illuminated address 
containing over 60 signatures as a mark of esteem on the 
occasion of his leaving to take up the position of resident 
engineer and manager to the Wycombe Borough Electric 
Light and Power Company. 


The Longest Transmission Line. — The Bay 
Counties Power Company, of America, recently inaugu- 
rated what is stated to be the longest line for the trans- 
mission of electric power for commercial purposes in the 
world. The line in question extends from a generating 
station on the north fork of the Yuba River to Oakland, 
‘California, a distance of 140 miles. The current is trans- 
mitted at a potential of 40,000 volts. 


Kow Bridge Works.—Through the courtesy of the 
engineers, Sir John Wolfe Barry and Mr. C. A. Brereton, 
a large party of the members of the Institution of Junior 
Kngineers were enabled on Saturday last to pay a visit of 
inspection to the Kew Bridge works, which are now in 
active progress. The visit concluded with a cordial 
acknowledgment of the facilities which had been afforded 
the party for inspecting the operations. 

Automobiles in the States.—The Automobile Club 
of America, we learn, have resolved to organise an annual 
road race, to be known as The Automobile Club of 
America Sweepstakes,” which will probably amount to 
about £1,000. The race, it is stated, will be international, 
open to competitors from all over the world. The first 
contest will, as at present arranged, take place in the middle 
of September next, probably over the Buffalo-Erie course. 
It has also been decided to organise an annual race for the 
mile record. 


Arabian Telegraphs.—The Turkish Government 
have decided on farther telegraphic extension in Arabia. 
The new line which is to be established will run between 
Bassora and Nedseh, which is situated in the interior of 
Arabia. The Ottoman Government. also, we note, are 
taking action in the same direction. It is reported that 
they intend to connect the telegraph lines in the southern 
province of Yemen with the northern lines situated in the 
Hedjas. This new line will extend to close upon 800 miles. 
Starting at Lohija, it will pass along the coast of the Red 
Sea, and will reach its terminus at Lith, the south-west 
corner of, the Hedjasz. We learn, further, that the Turkish 
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postal authorities have been granted a special credit to 
renew the submarine cables between Galata and Stamboul. 

Wireless Telegraphy at Dover. — A Marconi 
wireless telegraphy installation is now being set up at 
Dover for the use of naval vessels only. This will be the 
first Government installation of Marconi’s system on our 
coaste, but there is reason to believe that before long we 
shall bear of other well-known important seaports being 
provided with wireless telegraphy by the Government. 
The site at Dover is on the Western Cliff fortifications, 
overlooking the Shakspeare Cliff near the coastguard station. 
The mast will be in three sections, and when erected will 
measure 180ft. to the top. 

Determination cf the Specific Heats of Metals.— 


The Journal of the Chemical Society gives an abstract of 


some experiments carried out by Miss A. Serdobinsky and 
Miss A. Emelianoff for the determination of the specific 
heats of metals by their cooling rate. In their method 
the authors use а horizontal wire, the ends of which are 
fixed in rigid supports whilst the middle point is loaded to 
|р it taut, Tho wire is heated by the passage of a known 
current and then allowed to cool, the temperature at any 
instant being known from the length of the wire, which in 
its turn is calculated from the sag of the middle point. 
The authors’ measurements yield for the mean specific heat 
of platinum the values 0:0219 and 00518, 

Wireless Telegraphy for Canada.—Advices from 
Montreal state that the Canadian Government are con- 
sicering the question of installing a system of wireless 
telegraphy as an aid to navigation in the Gulf of 
St. Lawrence, and to this end a series of tests are shortly 
to be carried out. Federal officials having examined the 
system in use on the steamship “ Lake Champlain,” instru- 
ments have been cabled for to England for the purpose of 
the proposed experiments. According to present intentions, 
one operator will be placed at Belle Isle and another on 
board a Government steamer. The general opinion among 
shipping men in Montreal is that the installation of the 
Marconi system, for instance, would reduce the dangers of 
navigation at the entrance to the St. Lawrence by 75 per 
cent. 

Alternating-Current Integrating Meter.—We 
are pleased to hear that the Board of Trade have now 
finally approved of the Shallenberger alternating-current 
integrating wattmeter for the measurement of electrical 
energy when supplied on the constant-potential alternating- 
current system, and also that they further approve of the 
means provided for fixing these meters and for connecting 
them with service lines. The meter specifications and 
instructions were deposited at the Board of Trade by the 
British Westinghouse Electric and Manufacturing Company, 
Limited. We are particularly pleased to note that one 
more meter has been added to the list of the few previously 
approved by the Board of Trade, and, in view of the severe 
tests to which these meters are put, consider it a great 
compliment to the firm. 

Osmium Lamps.—Some experiments have recently 
been carried out in order to test the relative efficiency of 
osmium lamps with ordinary carbon lamps. In one test 
four 25-volt osmium lamps in series and four 100-volt 
carbon lamps in parallel were arranged on a 100-volt circuit, 
and both gave the same illuminating power, but the osmium 
lamps consumed only 40 per cent. of the current required 
for the ordinary lamp. In another test an osmium lamp 
consuming energy equal to 24 watts gave a light of 20 c.p., 
while а carbon lamp with the same consumption gave a light 
of only 6 c.p. Osmium lamps can be made to give a light 
of from two to two hundred candles, and lamps that have 
become darkened can be restored without renewing either 
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the bulb or the filament. The supply of osmium is becoming 
rather limited, and the question still remains as to how far 
the price of the metal is prohibitive. 


Tynemouth Electricity Works.—With respect to 
our description of the electricity works belonging to the 
Corporation of Tynemouth which appeared in our last 
week's issue, we understand from Mr. C. Turnbull, the 
borough engineer, that the following slight correction 
should be made in our notes. 16 is with regard to the 
arrangements for stopping and starting the pump, drawing 
water from the hot-well, and forcing it up to the top of the 
cooling tower. The automatic arrangements which we 
described and illustrated are to be slightly altered so that 
the pump is not actually stopped as the water-level falls, 
but is slowed down во as to draw the water at a slightly 
slower rate. It will be readily seen that this will be a 
decided improvement. With respect to the diagram of 
the regulating switches for the accumulators, these were 
actually put on the neutral side of the cells, and hence 
were not arranged quite as shown in the diagram. 


Motorcars for the Army.—The question of pro- 
viding the British cavalry in South Africa with remounts 
has apparently had the effect of sharpening the wits of 
some of our legislators. In the House of Commons, for 
instance, an hon. member hit upon the brilliant idea of 
substituting motorcars for horses, observing the while that 
they could go into places where horses could not proceed, 
that they could move faster and carry heavier goods. А 
charge of cavalry mounted on motorcars would certainly 
be something more than unique, and the spectacle of 
mounted Boers being pursued over kopjes by motorcars 
brought forth some jocular remarks from the hon. members 
assembled. Later on, however, i& was stated that the 
Government are alive to the importance of motorcars for 
transport purposes, and are now conducting experiments 
with a view to their utilisation in the army. In connection 
with this, we may mention that representatives of the War 
Office were present at the recent Liverpool trials, and 
watched the results throughout. 


Electric Tramway Switch.—In the Street. Railway 
Review for May 15 the description is given of an automatic 
electrical and mechanical track switch which is being intro- 
duced by the American Electric Switch Company, of Pitts- 
burg. The arrangement of this switch is such that the 
driver of the electric cars can operate it, and in this way 
the expense of keeping a pointaman at the turn-outs is 
avoided. The switch is operated by means cf a solenoid, 
through which the current to the tramcar is passed. A 
amall sectlon of the trolley wire, about 20ft. from the 
switch point, is insulated from the rest of the trolley wire, 
and all current going to this small section is passed through 
the switch. If, then, the driver keeps the current on as he 
goes over this small section the electric switch will be 
op2rated, and he will take the turn in the track in one 
direction. Should, however, he desire to go straight on, 
he will not take current from the line when golng over 
this section, and the switch will remain in its normal 
position. A drawing is given of the apparatus in our 
contemporary, but the essential details of the gear require 
larger illustrations to make them clear. 


Theft of Electric Current. —Tho issue of Electricity 
for the 15th inst. refers to the case of a farmer located 
near New Egypt, N.J., who is being sued by the Borden- 
town Trolley Company for the larceny of electric current. 
It seems that for some time the trolley company has been 
wondering how it happens that it required a greater 
amount of electric current to run the Bordentown branch 
than it did to run any other road of similar length and 
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grade in the country. After considerable investigation by 
electrical experts, it was discovered that the ingenious 
Bohemian farmer referred to above had tapped one of the 
main feeders, and was utilising the current thus obtained 
to stimulate the growth of certain crops on his farm. A 
perfect network of wire was discovered under a certain 
patch 300ft. long by 2005. wide in which radishes were 
grown, which are claimed to have matured in 19 days, 
whereas radishes grown under ordinary conditions required 
six weeks. This raises a nice point for the consideration 
of the court. Our contemporary suggests that the question 
for the judge to decide is, what number of amperes of 
carrent equale one month’s natural growth of a radish in a 
sandy soil ? 

Comparative Testing of Fan Motors.—Mr. S. D. 
Gilbert contributes to the American Electrician a short 
description of a device he has used for testing fan motors 
to find out which circulates most air with the least con- 
sumption of energy. In our opinion, the apparatus used 
does not find out what is required, because the means of 
carrying out the test interposed resistance to the current 
of air, which may entirely aiter the working of the fan. 
The device consists of placing a large disc pivoted on a 
knife-edge opposite the fan and about lft. from it. The 
motor is then run up to speed, and the lever on the dise 
coumterweighted until it occupies the same position as 
before. The weight required to keep it in this position is 
then used as a means of ascertaining the work done by the 
fan, while the energy given to the motor is measured in 
the usual way. While with the same class of fan and the 
same pitch of blades the apparatus may give some idea of 
what is being done, the method is quite incapable of giving 
any reliable results when the above-mentioned conditions 
are varied. In any case, the fan will deliver much less air 
with the disc in front of it than it would do if delivering 
into an ordinary room. 

An Aerial Machine.—A new flying machine, whieh 
has been built in “great secrecy” by Messrs. Denny 
Bros., of Dumbarton, has recently been experimented 
with, and is reported to have given much satisfaction. 
The owners of this machine are two Spanish gentlemen, 
father and son, who apparently are extremely anxious 
that no details shall leak out, and in order to observe 
strict secrecy the trials were carried out in some private 
grounds, Notwithstanding these precautions, however, 
some particulars of the machine have appeared in the 
daily Press. We are told, for example, that the mechanism 
is somewhat after the style of that adopted by Mr. Henry 
Sater, of Zurich, having a pedal arrangement. This form 
of engine was adopted in preference to a petroleum engine 
after repeated experiments. The flying machine itself 
measures 40ft. from tip to tip of the wings, and the 
weight, including that of the driver and steerer, is about 
6cwt. The trials are sald to have been attended with 
much suceess. The machine rose steadily, and demon- 
strated the accuracy of the principle on which it is made, 
although the driving power was inadequate to cause the 
wings to flap and oscillate. 


German Patents.—4As in the case of this country, a 
considerable increase is shown in the number of applica- 
tions for new patents in Germany during the past year 
over the previous 12 months. This increase amounts to 
845, the number of applications received at the German 
Patent Office during 1900 standing at no less than 21,026. 
The subjects in respect of which this augmentation is 
particularly noticeable include the electro-technical, lighting, 
printing, and metallargical industries. . As 
patents granted during this period the figure is put Z 
8,784, as against 7,430 in the previous year and 5,570 in 
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1898. After the caneellation of 19 patents, there remained 
still in force at the end of the year 25,115 patents. А 
large number .of the applications for new patents to the 
German authorities came from abroad—viz, 1,754 from 
the United States, 1,307 from France, 1,034 from Great 
Britain, and 1,029 from Hungary. The average life of a 
patent in 1900 was 4-7 years. At the present time, how- 
ever, there are no leas than 114 patents in exiatence which 
were granted in 1886. In the course of the present year 
these will expire. It will be seen from the above figures 
that the number of patents granted to inventors in 
Germany is continually on the increase. 


The Development of Cuba. —With the conclusion 


of the war between Spain and the United States, the 
development of the island of Cuba was energetically begun. 


While, on account of the policy of the United States 


Government, American investors have been discouraged in 


this work, English, German, and companies of other 
nationalities are carrying out plans for public improve- 
ments in Cubs, recognising, as they do, that satisfactory 
terms will sure to be granted to them before long. The 
Street Railway Review, dealing with the subject, refers to 
the reports from Cuba concerning the progress made by 
Sir Wm. Van Horne in carrying out his electric railway 
enterprises in the island. An old law provides that the 
owner of land may build such railways as he sees fit 
thereon, and, owing to the general franchise law being 
suspended, Sir Wm, Van Horne has purchased whole farms 
contiguous to each other along the routes of the proposed 
lines, thus getting rid of the difficulty of obtalning the 
eonsent of the United States Government. The Cuban 
municipal authorities, on the other hand, have been very 
ready to grant rights over their streets, and the only 
obstacle is as to crossing the highways between plantations, 
which highways are under the control of the United States 
War Department. 

New York Tramways.— The cable tram in New 
York has had its day, and last week saw the whole system 
of cable trams on the Broadway route supplanted by the 
more modern and popular electric cars on the condult 
system, The effect of the sudden change on the public 
was one more of surprise than anything else, for the whole 
transformation was all effected in one day, whereas the 
general opinion was that the cars could not be put on the 
road for a week. New Yorkers are, therefore, loud in their 
praise of the skill and energy which has been shown by the 
tramway company on this occasion. While this is generally 
admitted, however, we find that in the technical Press of 
New York the change, as а change, is regarded as being 
rather late in the day. The Electrical World, for example, 
_ informs us that some 10 years ago, when the cable was 
going in, they entered a vigorous protest on the ground 
that it would soon have to come out and be replaced by 
electricity, and the editor maintains that an electric conduit 
system could have been successfully put in at that time on 
this route. Referring to the trials now being made with 
compressed-air cars in New York, the editor regards them 
as an even worse failure than the cable cars, and ends up 
by deploring the fact that time and money should be 
wasted in the effort to substitute them for electricity, 
which is emphatically the all-conquering, ail-sufficient 
agent of modern traction.” 

American Engines.— According to some information 
which has been collected by our enterprising contemporary, 
the Daily Mail, the Midland Railway Company have not 
found that the American locomotives compare at all 
favourably with those of English make. The local super- 


intendent of the line, Mr. S. W. Johnson, has reported 
that American engines consume at least 20 per cent. more 
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fuel and 50 per cent. more oil than engines of English 
make doing the same work. Mr. Johnson also states that 
the repair bill is some 60 per cent. higher for the American 
locomotives. The first two items, of course, are serious 
matters on any line, bat we should not be surprised to 
find that with regard to the repairs, the extra eost is partly 
due to the fact that they have to be made on a locomotive 


| the parts of which are made, not to English standard, but 


to American. This would certainly increase the cost of 
making such repairs. The other point, however, in con- 
nection with engine repairs may be that the American 
manufacturers are not using the same care as their English 
contemporaries in the selection of the materials used in the 
construction of locomotives. Central-station engineers who 
have had experience with stationary engines made in 
America have in certain instances already found that this 
is the case, and that while they can get mora prompt 
delivery by sending their orders across the Atlantic, there 
is evidence that for length of life Euglish-made engines 
have a great advantage over those made in America. 
Teneriffe Electric Tramway.—The United States 
Consul Berliner, writing from Teneriffe, Canary Islands, 
announces the inanguration of an electric tramway line 
connecting the port of Santa Crus with the town of La 


Laguna. In addition to passengers, it is anticipated that 


considerable traffic will be forthcoming in connection with 
the carriage of fruit, which is the main export from the 
island. The power house is situate at La Cuesta, about 
halfway between the two towns, and at an elevation of 
960ft., La Laguna being 1,804[t. above the sea-level. The 
tramway, which consists of a single track, is on the over- 
head trolley system, both wood and iron poles being used 
in the country. In the towns span wires are strung over 
the street from house to house. The concession for the line 
inoludesthe whole of the road between Santa Crus and Oratava, 
and from the present terminus there will be a regular 
service of automobiles to the town of Oratava until the 
extension is completed. The total length of the line 
will then be some 27 miles. The company having the 
work in hand is the Compania Electrica de Tramvia de 
Teneriffe, and has a capital of over £61,760. Anotber 
Belgium company has aleo obtained a concession for an 
electric double-track system between the ports of Luz 
and Las Palmas, in the island of Grand Canary. This 
road will run along the seashore, and extend from four to 
five miles. In a way, this line, when constructed, will be 
the more important of the two, as Las Palmas is practi- 
cally the principal town in the Canary Islands, and is 
doing considerably larger business than Teneriffe. 

A Successful Railway Swindler.—The Street Rail- 
way Review for May tells of a notorious railway swindler who 
has just been sent to prison in the States for practising a 
number of successful frauds on the steam and electric roads 
and aceident insurance companies in America. For the 
past 10 years this man, who bears the name of Moffett, has 
earrled on an ingenious system of swindling by pretending 
to get hurt ona train and then compromising with the 
railway company, or by taking out an accident policy, 
claiming to be hurt and collecting on the policy. The 
curious fact in connection with this man's career is that һе 
himself once filled the position of manager of a large 
insurance office in the States. With the assistance of 
an accomplice, he has practised these frauds on very 
nearly all the railways in the States, as well as succeed- 
ing in swindling as many as 21 insurance companies. 
Both men were aided in these swindles by the fact that 
each had an ununited fracture of the ribs, and thus could 
always get a doctor to certify that they found broken ribs. 
One of the many different schemes Moffett practised was that 
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M ho Мага of алатау or a train wreck he would at once 
go to bed, summon a doctor, and pretend to have been 
injured in the accident. He had M complete list of all the 
railway claim agents and insurance adjusters in the country, 
and he lost no time in notifying them when he chose to 
get hurt. He always made it a point to get the best 
doctors to attend him, as he stated in a confession made 
after his conviction that they were the easiest deceived, 
and insurance offices were quite willing to accept their 
statements without question. 


Motorcar Demonstration.—The policy adopted by, 
the Automobile Club of giving practical demonstrations of 
the powers, advantages, and possibilities of motorcars to 
public authorities who would reduce the speed to 10 miles 
an hour, etc. is certain to win in the long run. Our 
readers may remember that some short time ago the club 
arranged a demonstration in Essex solely for the benefit of 
the county councillors and representatives of the local 
authorities, and that in several quarters the invitations 
were refused on the ground that they “ wished to preserve 
an open mind on the subject.” This, however, would x 
seem to be the feeling on the occasion of the last invitation 
sent out by the Automobile Club. The result was that 
some 250 county councillors from all parts of the country 
have, during the last three days of the past week, been 
indulging in rides from the clubhouse, in Whitehall-court, 
toSheen House, Richmond, on motorcars lent for the purpo 
by members. From the tenor of the speeches at th 
luncheon which followed the drive to Sheen House on 
Saturday, it seems pretty clear that many of the brejudióós 
which have heretofore governed the minds of the various 
county councils in this matter have been to a great extent 
removed. The company of 300 members and guests of tha 
Automobile Club included Earl Grey (in the chair), the 
Duke of Northumberland, Sir Arthur Arnold, and others, 
and it was generally admitted that the drivers of the 
motorcars had proved themselves to have complete control 
over their vehicles, Some pleasant rides through Richmond 
Park were afterwards enjoyed, and the day's proceedings 
concluded with the drive back to town. 


Army Reform — Proposed Advisory Board.— 
Major-General Webber, C.B., read an interesting paper on 
Monday night before the United Service Institution on the 
vexed question of army reform. In an address which 
lasted over an hour the lecturer advocated in the strongest 
way the necessity for the establishment of а Board, the 
members of which should be selected from the services, be 
appointed by the Crown, and be as independent and as 
permanent as the members of the judicial bench. The 
object of such а body would be to enable а standing joint 
committee of both Houses of Parliament, for instance, 
appointed to consider all questions of offensive defence, to 
have direct access to the best and most experienced sources 
of advice without the intervention of Ministers who are 
members of a party Cabinet; the ultimate object of it all 
being to bring the mind of the British public in direct 
contact or connection with the mind of a group of selected 
professional sailors and soldiers, placed so as to be outaide 
all questions of party politics. The only portions of the 
Admiralty and War Office administrations which General 
Webber wonld transfer to the control of this new body 
are their respective intelligence departments. There was 
no question in his mind that the conditions of the armie 
in France, or America, or Germany, or Russia, produced 
the only real business-like results as regards the efficiency 
in everything for which an army exists. General Webber 
proceeded to show how traditional and contemporaneous 
parliamentary procedure gave no precedents conflicting 
with his proposals, and how the Government of the day 
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would be relieved of responsibility which at preset da 
always interfering with the true functions of the advisers 
of the Crown. He dwelt on Colonial defence, and the 
confidence which such an Advisory Board would give to 
men’s minds throughout the Empire. It should be 
remembered that General Webber's proposal does not 
conflict with Mr. Brodrick’s proposals now before the 
country. On the contrary, the existence of a permanent 
Advisory Board would, in General Webber's opinion, subject 
those proposals to instructed criticism, and help to safeguard 
the continuity of the application of all that is best in those 
proposals. | 

A Water Rheostat.—The Electrical World of New 
York in its issue for June 1 devotes an article to the 


‘description of a water rheostat now in use at the Pan- 


American Exhibition for bringing gradually up to candle- 
power the 200,000 8-c.p. incandescent lamps which furnish 
the decorative lighting at the exhibition. This is the first 
attempt, it is said, to bring up slowly or gradually reduce 
in candie-power such an immense body of lights simul- 
taneously. The location of this big rheostat is at the 
western edge of the grounds, where the 11,000-volt 
Nigara transmission line enters. The rheostat-house, 
which is built on stilts about 15ft, high, contains three 
tanks of water, one for each leg of the circuit. The trans- 
mission line supplying the exhibition, it may be stated, 
consists of two three-phase circuits. The water-tanks 
referred to are all mounted on porcelain insulators such as 
are used on the line. Inte each of these tanks a cast-iron 
plate operates to vary the resistance in circult. The plate 
is pivoted in such a manner as to describe the arc of a 
circle while being lowered into the water. When quite in 
the water the tip of the plates strikes a submerged clip, or 
switch jaw, which short-circuits the rheostat. The increase 
of candle-power of the lamps from the dullest red to full 
brilliancy is said to be very steady, except that there is a 
sudden rise just before the plate, which is lowered by an 
electric motor working on a worm gear, strikes the stib- 
merged clip. To bring the lamps up to full candle-power 
occupies only 45 seconds, while in shutting down some 
75 seconds is taken, From the appearance of the lamps 
the voltage at the start is said to be not over 20 per cent. 
of the full voltage. Calculations show that, assuming the 
200,000 25-watt lamps take one-fifth their normal current 
and voltage at the start, the rhoostat takes 800 kw. The 
lip at the pivot end of the {cast-iron rheostat plate is 
always under water, and the circult is broken by the 
main oil switch in the electricity building. It was found 
impracticable to break the arc at the rheostat, or (even to 
allow the plate to come the least bit out cf the water, as 
the resultant arc would stream all over the neighbourhood. 
The rheostat is used only for turning on the lights at the 
grand illumination at 8 p.m., and for turning them off for 
the night later on. 


A Steam-Driven Transmission Plant.—An article 
by Mr. J. R. Cravath in the American Electrician for June 
has considerable interest, in view of the information given 
with respect to the transmission of energy for electric 
lighting over a considerable area with steam-engines as the 
prime mover, The plant in question is situated at Santa 
Monica, and the generating station is connected ap by 
transmission lines to Long Beach, Terminal Island, San 
Pedro, and Redondo. The voltage used in the transmfision 
is 22,000. In each of these four places small steam plants 
were previously used for electric lighting, and by supply- 
ing them from a common transmission scheme a saving in 
fuel and labour of 50 per cent. has been made. The large 
generating station is placed on the Santa Monica beach, 
and serves the North Beach bath-house with hot salt water 
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from its condensers, in this way gaining an additional source 
of income. The electricity is generated at 60 frequency and 
2,200. volte, and then transformed up for'the transmission 
lines by means of oll-cooling transformers. The whole of 
the power is now used for electric lighting, but we under- 
stand that there are some irrigation works on the line of 
route which employ some 800 h p., which are almost sure 
to come on to the mains. The longest distance over which 
the current is transmitted is 35 miles. The transmission 
line consists of three No. 6 medium hard-drawn copper 
wires on “Provo No. 1” glass insulators farnished by the 
Hemingway Glass Company, of Covington, Ky. These 
insulators get their name from the 40,000-volt trans- 
mission plant at Provo, Utah, where they were first 
employed; they аге 7210, in diameter. There are also 
some Locke insulators. The insulator pins are 19]in. long 
over all, 8]in. from the top to the shoulder, and raise the 
insulator 4in. from the cross-arm. They are made high to 
prevent leakage from the edge of the insulator to the 
cross-arm. The cross-arms and pins are boiled in linseed oil. 
The cross-arms are 44in. long, and carry a pin on each end ; 
the distance between wires is 34in. The top of the pole 
is bound with iron wire, and bored to receive а pin wbich 
carries the top wire of the tbree-wire triangle. The line is 
transposed every mile. The poles are spaced 1500, apart; 
they are 35ft. long in the country and 40ft. long in the 
towns. The line is designed to transmit 300 kw., and is 
now carrying 150. The apparent energy required to charge 
the line is 34 kw. The voltage is 16 per cent. higher at 
the far end than at the Santa Monica power-house, due to 
the capacity of the line. 


Municipal Supply in Balk.—In our issue for May 24 
we gave the gist of the resolutions passed at the conference 
held between the representatives of the various local 
authorities in Greater London and the London County 
Council to consider the general question of the legislation 
affecting generating stations for the supply of electricity 
in bulk. It was decided at this conference, among other 
things, to draft a Bill to confer certain powers on the 
County Council, and we now gather from tho agendas of 
the various local authorities concerned that the following 
are the lines upon which it is proposed to draw up the 
Bill. In the first place, a clause is suggested to the effect 
that Where a company or person is authorised under the 
Electric Lighting Acts, confirmed by Parliament, to supply 
electricity within any area extending into the district of 
more local authorities than one, such authorities may com- 
bine for the purpose of purchasing the undertaking of such 
company or person, whether by agreement in anticipation 
of the date at which powers of compulsory purchase may 
be exercised, or compuleorily at such last mentioned date, 
and in any such case the London County Council, with the 
consent of the local authorities of the districte concerned, 
may either by agreement in anticipation of the date of 
compulsory purchase, or compulsorily at the date of com- 
pulsory purchase, purchase the undertaking of such company 
or person.” In the second place, it is proposed that Where 
either by agreement or compulsorily tbe London County 
Council shall have purchased the undertakings of any such 
company or person, the Council may by agreement with the 
local authorities concerned, either manage and carry on the 
undertakings or any part thereof, or transfer the same wholly 
or in part to any such local authority or authorities.” 
‘Lhirdly : “ Where a company is constituted for the purpose 
of holding lands or providing a station for generating 
electrical energy and for supplying electrical energy to any 
other company, body, or person, and such first montioned 
company is. not а company supplying energy direct]y to 
persons consuming the same, the undertaking of such first 


mentioned company shall: become subject to parchase at 
the times and mpon the terms prescribed by Section 2 of 
the Electric Lighting Acts, 1882 and 1888, provided that 
in Heu of the period of 42 years from the date mentioned 
in Section 2 of the Electric Lighting Act, 1888, there shall 
be substituted a period of 42 years from Aug. 26, 1889.” 
And, fourthly: Where the London County Council shall 
have purchased the undertakings of any such first mentioned 
company, the Council may either manage and carry on the 
undertakings or any part thereof or transfer the same 
wholly or in part to any local authority or authorities." 


South Wales Power Scheme.—aAn interesting 
review of the progress made and the work yet to be 
carried out in connection with the South Wales Electrical 
Power Distribution Company's scheme appeared in a recent 
issue of the Cardiff. Western Mail. Mr. G. L. Addenbrooke, 
mansging director of the company, who is responsible for 
the article, first refers to the position of the company in 
relation to the Rhondda Urban District Council. A satis- 
factory agreement between the two bodies has been come 
to, the outline of which is that the Council allow the 
company to supply electrical energy for power purposes 
throughout the Rhondda district, but the company are 
prohibited from applying for a provisional order for 
lighting purposes without the consent of the Council. At 
the same time, in the event of the Council determining to 
supply their own electric light, a schedule of rates has been 
agreed upon, under which the company are to supply 
the current wholesale for distribution by the Oounell. , 
With regard to those local authorities who obtain pro- 
visional: orders this year, the position is equally beneficial 
to the company. Although these councils may erect 
their own generating stations, this will not prevent the 
company bringing mains into their respective districts, 
so tbat the users of power will be certain of getting the 
cheapest possible supply. Turning to the work which the 
company bave in hand, the ground has now been sufficiently 
cleared to enable them to get on with the engineering part 
of their project. After careful consideration, and on the 
advice of Messrs. Bramwell and Harrie, the consulting 
engineers, it has been determined to erect, in the first place, 
a large atation in the neighbourhood of Pontypridd. Plans 
and estimates have been prepared for this station, which it 
is intended shall have a capacity of 12,500 h.p. to com- 
mence with. Excluding spares, this will permit 10,000 h. p. 
to be used at once for supply. The voltage on the trunk 
mains proceeding from the station will probably be about 
10,000 volts, which will practically enable any point 
to be reached in the company’s ares, though as 
soon as the load grows and circumstances warrant 
steps will be taken to commence operations on the 
other sites which were scheduled in the company’s 
Act, near Pontypool and Neath, so as to relieve the 
load on the central station. As far as can be predicted, 
the work of erecting the station and laying the mains will 
take about a year from the date of the sanction of the 
Board of Trade being received. This is expected within 
tbe next two months. Mr. Addenbrooke then goes on to 
refer to the several othor power schemes which are in pro 
gress or projected, with a view to showing that there is 
now & general movement in this country to initiate electric 
power supply over all the great industrial districts. He 
concludes with the hope that the people of South Wales 
seeing the advantages which such a supply of power over 
their area will give, and wishing to be in the forefront of 
the districts in the United Kingdom in which such facilities 
can be obtained, will do all that reasonably lies within 
their power to help the legitimate enterprise of the company 
and facilitate its progress, 
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| TITUTI horseshoe-shaped edifice, which in its inner open yard 


whole building. The workshops, sample-rooms, and offices 
(Continued from page 816.) 


are also in close touch with each other, which is ч у 
Тнк CABLE Works oy MESSRS. SIEMENS AND HALSKE valuable in a cable works, as the transport of half-finished 
ON THE NONNENDAMM, 


cables over an open court exposed to the weather is thereby 
The new cable works of the Siemens and Halske Com- 


avoided. An extension of the works is possible by adding 
a western addition to the establishment. The manufacture 
pany, which were put into active operation on Auguat 1, 


takes a course from north to south, and each north-southerly 
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FIG. 1.—Steam Terry. 


extending field of pillars in the halls forms in some measure 
a little cable works of its own. 16 is, therefore, possible 
by the addition of one or more rows of pillars to enlarge 
the works as far as is desired. The cable works is used 
for the manufacture of lead-covered fibre cables, produced 
principally in the balls and connecting rooms. In addition, 
guttapercha and rubber covered cables are made in the 
main building, and for telephone purposes cables insulated 


1899, is situated between Charlottenburg and Spandau, on 
the northern shore of the Spree, and сап be reached in 
about 20 minutes from the Jungfernhalde depot of the 
Berlin Ringbahn. Goods are brought to the works by 
water as well as by railway. For this purpose а canal has 
been cut which extends from the Spree to the factory. 
Fig. 2 shows this canal, whose dock is equipped with an 
electrical travelling crane. The railway traffic between the 
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Fie. 2 —View of the Cable Works. 


freight depót, west end, and the works is effected by a steam 
ferry, which transports simultaneously two railway cars 
ее Fig. 1) After their visit at the dynamo works at 
lottenburg, the British guests of Messrs. Siemens and 
Halske will be conducted on board a special steamer 
laced at their disposal for the purpose of going down the 
pree, which here passes through a lovely landscape ; and 
after having partaken of lunch on board, they will be 
landed at the cable works at Nonnendamm. 
The cable works, constructed on piles, consist of a 


with paper are also manafactured. Covered and braided 
wires of different kinds for installation purposes and for 
the building of machines and apparatus are also largely 
manufactured. 

Manufacture of Heavy Cables.—The manufacture of heavy 
cables begins in the hall. After the wires have been given 
out from the stores they are taken to the wire-winding 
drum, where they are put on colls—the so-called bobbins 
which fit into the cable machines. Then in the strand- 
ing department the copper wires are united on the 
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cable-stranding machine (see Fig. 5 and Fig. 5А), and | warmed in such a way so as to be in a plastic condition. 
spa 4 are covered with the insulating material, jute | Besides а number of cold-lesd presses, there are hot presses 
usually being used. Next to the stranding department | which, under pressure, squirt the lead out of a cylinder 
are the impregnating and lead-pressing rooms, situated in | round the cable. After the cable has been thoroughly 
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Fee, 8.—Stranding Machine. 


the middle part of the halls. Here the cables covered with | lead covered, it is carefully tested in the testing-room to 
jute in vacuum drying boxes are cleared of moisture, and | make sure that the i tion is complete and effective. 
then in large kettles most thoroughly impregnated and | By these measurements the fact is thoroughly established 
insulated. Fig. 4 shows in the background such drying | whether or not the lead covering has been made totally 
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Ета. 8A.—Stranding Machine. 


apparatus, while in the foreground the round impreg. | tight—i.e., oe of withholding the wy of moisture 
a 8 


nating vessels are observable. From the kettle and the | into the insulating fibre. The cable testing is 
melted insulating mass the cable rises direct to the lead | placed into a tank. If the testing proves the perfectness 


reas, and is covered there with a seamless lead mantle. | of the cable, that shows the satisfactory working. Further- 
ig. 5 shows а lead press, in which the lead has been | more, in order to protect the armature against damaging 
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influences of the earth wherein the cable is to be placed, | Manufacture of Gultepereha and Rubber Cables.—Nince it 
it is covered with fibre and insulated, as shown in Fig. 6, | was discovered that guttapercha was a very suitable insu- 
After the cable finally, in order to prevent sticking, has | lating material for earth cables, its ose for subterranean and 
been drawn through a bath of lime-water, it is wound on | submarine cables has assumed enormous proportions. 
large wooden drums, and taken to the southern end of Guttapercha cables are manufactured in. the following 
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Ве, 4.— Drying Boxes. 


the bal, where the different lines of manufacture are | manner: The guttapercha, by heating and by the uae of a 
broughtfor ү The production of the heavy cable | kneading machine, is softened to a plastic condition. Tho 
department includes, of course, the manufacture of heavily | soft guttapercha goes into a press, which has a strong 
protected cables, such as submarine and subfluvial cables, | resemblance to the lead press previously mentioned, and by 


Fic, 6.—Armaturing Machine. 


and also mine cables on a very large scale. Messrs. Siemens ! the use of suitable mouthpieces the guttapercha is pressed 
and Halske have supplied a considerable number of mines | around the wire. Fig. 7 shows sucha machine. After the 
on the Continent of Europe with these latter, as well as | wires bave received a coating from the press shown standing 
in South Africa and Asia, where they have been called | іп the background, they are run over pulleys partly 
upon to erect many complete electrical mine plants. through the air and partly through water, in order that the 
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guttapereha may be hardened. Owing to the high prices 
of guttapercha, other substances of the rubber kind, 
especially indiarubber, are used in the manufacture of 
cables. In the production of cables of indiarubber, 
vuleanising the rubber is necossary. For this purpose 
the rubber is kneaded together with sulphur or sulphur- 
holding material. In the later course of production, by 
proper heating the sulphur is united with the rubber, 
taking from the latter its sticky properties, and giving to 
the manufactured article many of the valuable qualities 

ed by guttapercha. The indiarubber cables, just as 
the guttapercha cables, are made by pressing the material 
around the wires. The wires, by specíal machines, are often 
put between two indiarubber bands and rolled in a mould. 
Sometimes the wires are covered with rubber bande, just 


as would be done with silk or other insulating material. 


> o e 


"Mr 


as low яз possible. For this purpose an insulating materia? 


with the least dielectric constant is chosen. Dried paper 
has beeu found especially suitable, and the telephone wires 
are therefore covered with paper bands, wound in dises, 


and placed in the spinning machine, as shown in Fig. 8. 


After the single wires have been insulated with paper, they 
are spun on stranding machines to form multiple cables. 
Thereon the cables receive a protection against dampness 
by a covering of lead, as previously described, and are 
further protected by an armouring depending on the place 
where thev are to be used. 

Metal Foundry.—For Messrs. Siemens and Halske's own 
requirements a brass and copper foundry has been erected 
at the Nonnendamm flanking the cable works. The plant 
at present has a capacity of 800 to 1,000 tons per year. 
To begin with, four furnaces on the Piat-Baumann system 


SIEMENS & HALSKE 


Fm 6 —Lead Press. 


After the conductors have received a rubber or guttapercha 
casing, the further treatment depends on whether the wire 
is to [^ covered by spun, braided materíal or by a pressed 
mould of lead. 

Manufacture of Spun and Braided Wires.—In the main 
building, as already mentioned, the manufacture of spun 
and braided wires goes on. Silk and cotton are used for 
this class of insulation. On spinning machines the dynamo 
wires are covered with the insulating material. In addition, 
braiding machines are used, which cover the wire with a 
hoselike casing, and work in the same manner as weaving 
machines. Ву а combination of spinning or braiding, in 
connection with iin. erm of insulating material, many 
kinds of goods are produned. 

Manufacture of Paper-Covered Cables:—The manufacture 
of telephone cables is carried on from the point of view that 
the capacity of the cable; even at great lengths, is ta remain 


and four crucible farnaces have been mounted. The 
moulding is done partly by hand and partly by machine. 
Next to the foundry are the drying-roome. The casting 
takes place before the farnaces, and near the casting 
department are the sand and cleaning rooms. Tho different 
operations in the foundry take their course from east to 
west, while an extension of the foundry buildings would 
take a northerly direction. | 


( To be continued.) 
HOYLAKE AND WEST KIRBY ELECTRICITY WORKS. 


Hoylake and West Kirby are two residenti&l districts 
favoured by Liverpool merchants, and are situated in 
Cheshire close. to tte mouth of the estuary of the River 
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Dee. Hoylake is best known for its famous golf links. | Hollinwood. The enginé-room is 55ft. wide and 50ft. long, 
There are no industries other than what is represented by | and has ample room for considerable extension of the 
the demands of the health-seeker. Tho district is a long | present plant. It contains three direct-coupled sets. The 
narrow one, following the coast-line for about four miles, | engines are compound, of 125 i.h.p. at 500 revolutions per 
and hence best adapted for a high-pressure alternating | minute, by Messrs. Belliss. The generators are Crompton- 


FIG, 7.—Guttapercha Press. 


system, as recommended by Mr. Т. L. Miller, the consulting | Brunton alternators, of 75 kw. at 2,400 volta, periodicity 

trical peas The Government Board having | 50 ~~, А motor-alternator is provided, designed on 
sanctioned the ending of £30,000, a site for the station | the alternating side for 2,400 volts and 14 amperes at 
was selected at Hoylake close to the railway. To obtain | 1,000 revolutions per minute, and on the direct-current 
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Fie. 8,—Spinning Machine for Paper Cables. 


foundations on the sand а bed of concrete 12in. thick was , side for 160 volts and 260. amperes, The alternator can 
laid down, on which the works were built. For the chimney, | be run as a synchronous motor to charge the cells or for 
which is 1825. high, a satisfactory clay foundation was | excitation. At times of light load the direct-current side 
found, The boller-house is 55ft. 4 b4ft., and is fitted | will act as а motor on the cells for suppl power to run 
with three Lancashire boilers made by Messrs, Tetlow, of the alternater. The switchboard is by Cowans, of 
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Salford. The battery is of the Chloride type, and consiste 
of two sets, each of 60 cells, with а normal discharge rate 
of 100 amperes for five hours. The electrical engineer is 
formerly of ihe Liverpool узуун үш тойа; Ме ты 
rmeriy of the Live et m ‚ His 
assistant is Mr. E. H. Rhodes ары did 
The works were formally opened last Saturday, June 8, 


by Mr. Wall, the chairman of the Urban. District Council. 


and а luncheon was aíterwards provided at the Royal 


Hotel, Hoylake. The usual toasts of “The King,” "The 
Urban District Council and the Electric Lighting Under- 
Engineer and the Architect,” 


” «Тһе Consultin 
* The Contractors,” and The Press,” gave opportunity to 
the chairman and the other speakers to express their satis- 
faction at the completion of the undertaking. The state- 
ment of the chairman with regard to the undertaking was 
particularly satisfactory. He said there were already applica- 
tions for 6,000 8-c.p. lampe, which was not far short of the 


available supply, and the Local Government Board had. 
been asked to sanction the expenditure of an additional 


515,500, and it was expected that during the winter 
10,000 lamps would be connected. The light that would 


bo given would be “free from smell, free from dirt, and 


free from danger.” Mr. Miller made the interesting state- 
ment that the new houses in the district were being wired 
for the electric light by the builders, who intended elec- 
tricity to be the only method of lighting. Mr. Callender, 
as one of the contractors, congratulated the Council on 
being able to place extension orders before a wheel had 
been turned round. . Dr. Smith, who was described as the 
ploneer of the district, reminded the oompany that “ 
was not dead yot,” and although he was associated with 
the gas company he did not fear the new light, for he 
always found that ite ri with the electric light resulted 
in tioual gas being : 

A few additional points of importance with reference to 
this latest electric supply undertaking may be added. The 
price is to be 7d. per unit for the first hour and 3d. for 
the second hour, the Wright system of charging being 
adopted. The price of gas is 3s. 9d. per 1,000 cubic feat, 
Street-lighting is.to be undertaken at 9d. per lamp less 
than at present charged for gas. The supply is at 


230 volte. There are two sub-stations, one at Hoylake 


and one at West Kirby; in other cases the transformers 
are in pits. This equipment has been supplied by Messrs. 
Cowans, of Salford. One of the sources of revenue will 
be the use of radiators in private houses. There will be 
no meter charges. Regulations for installation work have 
been drawn up by Mr. er. These do not call for any 

remark, as they embody the usual rules аз required 
for good wiring. | 


PERTH ELECTRICITY WORKS. 


The Perth municipal electricity supply щы 
formal opening of which we deseribed in our last issue) 
has been laid down on thoroughly up-to-date lines, and 
while the design of the plant does not introduce any 
outstanding novelties in design, the following short 
description of the plant will, we hope, prove of interest. 

Perth is one of the numerous municipalities which have 


procured a provisioual.order more as a protection against 


the incursions of companies than from any great desire 
to instal the electrie t. On obtaining the order the 
Commissioners received offers from no less than nine 
different companies, but on consideration of these tenders 
they decided upon putting down the works themselves. 
Mr. W. C. С, Hawtayne was chosen by the Commissioners 
аз consulting e r for the work, and tho scheme which 
he recommend 


follows: buildings (local firms);  boiler-house plant, 
Messrs. Babcock and Wilcox ; pipework, Messrs. Babcock 
and Wilcox; surface-condemsing plant, Messrs. J. H. 
Carruthers and Co, Glasgow; steam dynamos, Messrs. 
D. Brace Peebles and Oo.; storage batteries, the Electrical 
Power Storage Company, Limited ; main switchboard, 
Messrs. Lowdon Bros. Co., Dundee ; overhead travelling 
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.Site chosen is. on the.“ shore i. e., on 


for the charge erigineer. 


was а low-tension three-wire supply, with 
460 volts across the outers. Contracts were placed as: 
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erane, the Southgate Kuglneering Company, Limited; 
und und низы obc., Csllender'e Cable and Construe- 
tion wA Limited; arc lamps and poste Messrs, 
Lucy ап „ Limited; station lighting, Mr. Peter 
Campbell, Perth. | 
The total cost of the scheme has been about 550,000, 
which represents nearly £1 per head of оган. The 
the banks of the 
River Tay. The ground was obtained on very reasonable 
terms, and the station is well situated as regards ooaling 
facilities, while there is an ample supply of good water for 
feeding the boilers and for condensing purposes. The 
buildings have been erected to plans by Mr. McKillop, 


burgh surveyor, with the direction of. Mr. Hawtayne. 


They are of red facing brick, and are designed to give 
plenty of room for. extension. of -the lighting plant, and 
for the probable accommodation of traction plant. The 
put dimensions are as follows: boiler-room, 115ft. 


by 42Ít.; engine- room, 11616, by 38ft..; accumulator-room, 


48Ít. by 51ft. There are also the testroom, workshop, store, 
lavatory, and offices, while above the latter there is & house 

The chimney is of large proportions, being 150ft. high 
by 7ft. internal diameter. It is afterwards intended to 
erect a refuse destructor near the electricity works, and the 
chimney has been utilised to be used for both. The boiler- 
room at present contains three water-tube boilers of Babcock 
and Wilcox's well-known make. They are each rated for 
an evaporative duty of 6,0001Ь. per hour at a working 
pressure of 200lb. per square inch. ‘The grates are of the 
ordinary pattern, and are hand-fired from the boiler-room 


| floor. No superheaters аге provided with’ the boilers, but 


as there is a large steam space: provided and а very short 
and direct ө for the steam passing to the engines, 
there should be no difficulty in maintaining a supply 
of dry steam. The on aes n arranged on the 
simplest possible plan, the boilers being connected 
to a main header running along the wall, while 
the steam-piping to the engines are run right through 
the wall of the boiler-house to the engines, which 
are immediately on the other side of it. Only a single 
steam-pipe is taken to each engine, which we think prefer- 
able to the complicated arrangements of duplicate steam- 
pipes which used to be considered a:sine qué non in an 
electricity central station. Isolating valves are provided 
for separating the boilers from басһ other. The steam- 
piping is of lap-welded mild steel. with wrought-steel 

ges, while the exhaust piping is of cast iron. Each 
boiler is fitted with a high-pressure-injector, which is used 
to feed the boiler when the feed pumps are not in action. 
The latter comprise a direct-driven steam feed pump, capable 
of supplying 2,000 gallons per hour, and an electrically- 
driven pump for the same duty. The latter is a three-throw 
pump driven through spur gearing by a J. H. Holmes and 
Co.'s enclosed four-pole motor. This motor is arranged to 
work at two different speeds, olther across the outers of the 
three-wire system or off the storage battery. A throw- 
over switch is.provided for effecting this. The feed water 


is taken first from the River Tay to a wrought-iron feed- 


water tank under the boiler-house floor capable of holding 
2,000 gallons. From this tank it passes through the pumps 
and thence through a Green's economiser to the boilers. 


Duplicate feed pipes are laid from the two feed pumps to 


the boilers.. ! | "Ne 

The engine-house is finished off inside with a lining of 
brown enamelled tiles to a height of 6ft. from the floor; 
an overhead hand-power crane (10 tons) runs the whole 
length of the ergine-house. The steam dynamos at present 
installed are three in number, and oonsist of two sets each 
of 200 kw. output, and a smaller set of 75 kw. output. 


‘The engines are of Willans and Robinson’s make, and 


are  direet coupled to Bruce  Peebless multipolar 
dynamos. The larger dynamos run at 350 revolutions per 
minute, while the 75-kw. set runs at 460 revolutions per 
minute. The voltage of all machines can be varied from 
460 to 550 volts. All the dynamos are compound wound, 
with a view to their being used for traction purposes. 

plug on the side of the frame is provided for short-circuit- 
ing the series coils when these are not required. The 
engines are (compound, and are all (fitted with Willans 
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and Robinson's patent steam-actuated variable cut-off 
, Which provide for altering the cut-off to suit vary- 
dac аном of load, thus: conducing to increased 
‘economy in working. The engines exhaust oither 
into the air or into a surface condenser, which 
is placed at one end of the boiler-house. This 
condenser ів capable of dealing with 18, 000lb. of 
exhaust steam per hour. It is of the ordinary marine 
pattern, with direct steam-driven reciprocating circulating 
pump underneath the condenser body. The circulating 
water is obtained from the Tay. The switchboard is of 
the usual three-wire type, with circular pattern accumulator 
regulating switches. Provision is made for charging the 
regulating cells of the battery apart from the other cells. 
Duplicate fuses are provided for all feeder circuits, while 
the dynamos are proteeted by automatic cut-outs. Ample 
provision has been made for fature extension, while the 
main generator switches are made of the throw-over 
ttern, one side for lighting and the other side for traction. 
or battery charging and balancing a booster-balancer 
combination has been laid down. is consists of four 
machines in line, all on the same spindle and bed plate. 
The boosters are capable of giving out 178 amperes at 
120 volte, while the motors (which also act as balancers) 
run at 250 volts, and take 100 amperes at full load. The 
whole combination runs at 900 revolutions per minute. 

The storage battery is in two halves, one on each side 
of the three-wire system The cells have an output of 
600 ampere- hours, discharging at 200 amperes for three 
hours. There are 135 cells in each battery, 29 of which 
are regulating cells. The total output of the battery is 
rated at 517,800 watt-hours. The connections between 
the different tiers and sections of the battery, and between 
the regulating cella snd the back of the switchboard, are 
of solid bare copper rod, which is run on porcelain insu- 
lators and protected by enamel acid-proof paint. 

We now come to the street mains, which are all of the 
Callender Company's vulcanised bitumen type. "There are 
four concentric feeders laid, three double and one triple. 
They are lead covered, armoured, braided, and laid direct 
іп tha ground. On certain parts of the system porcelain 
tubes have been laid for drawing-in additional feeders or 
extending those already laid. The distributing cables are 
laid on the solid system, and consist of three separate cables 
run in solid with bitumen in a wooden trough. Up to the 
present 5,700 ysrds of feeders and pilot wires and 7,250 
yards of distributors have been laid. There are in all 67 
arc lamps of 1,000 nominal candle-power of the Crompton. 
Pochin enclosed long-burning type, and they are run four 
in series across the outers. On each arc-lamp pillar are 
placed two brackets supporting two 52 ср. incandescent 
lamps, while about 84 of the existing gas-lamp pillars 
are being adapted for incandescent lamps. About 5,200 
yards of cable have been laid for the are lighting, while 
the incandescent lamps are controlled from four different 
points, about 2,200 yards of cable having been laid for this 
purpose. Up to date about 20,000 8.c.p. lamps (equivalent) 
are wired in the town, exclusive of the public lighting, so 
that good progress is being made. 

Both lightiog and power are charged on the maximum 
demand system, the charges boing 7d. and 3d. for lighting 
purposes, and 7d. and 14d. for power. It should have been 
said that no manholes are used for connecting the feeders 
to the distributors. These connections are all brought up 
into section pillars, where the necessary connections are taken 
off 'bus bars mounted on marble or porcelain slabs. No fuses 
are placed in these pillars. The arc-lamp posts cannot be 
described as being very artistic in design, but we have no 
doubt the citizens of Perth will in time become used to 
their somewhat harsh outlines. Jadging from the good start 
made by the Perth undertaking, it should become a com- 
mercial success in a comparatively short time, and with 
this hope expressed we will close our description of the 
undertaki»g, which has necessarily been a short one 


Grewe.—The Town Council have decided to oppose the applica- 
tion of the Britieh Electric Traction Company for an order to con- 
вогисо electric railways io Crewe and Haslingden, on the ground 
thao ко gree should be granted to the Corporation ín preference 
to outeiders, 


burn a lamp until the filament actually breaks. 
lamps themselves appear to bg in fairly good condition, all 
main connections to switches and fuses should 


THE CONSUMER'S DEPARTMENT OF A CENTRAL 


STATION. 
(Concluded from page 686.) 
Before bringing this short series of articles.to a oonelu- 


sion, it would, perhaps, be as well to write a few lines with 
reference to thé various complaints which are reeeived from 
consumers, and also about the disputes which are likely to 
arise from time to time. 


However well a system of supply might have ра 


designed, and no matter how much саге is exercised 

order to ensure the coosumers having а full and uniform 
voltage, there are almost certain to be some individuals 
who will find fault and grumble about their light for 
some reason or another. 


It might be mentioned, in 
passing, that, as a rule, the notifications which are 


received at the station upon matters of this kind, 


whether they be in tho form of a letter or whether 
the consumer honours the engineer with а personal call, 
are by no means as polite as one might wish them to be, 
and very frequently the assistant to wbose lot falls the 
investigation of these matters has an experience very far 
removed from being pleasant. Let us suppose that a con- 
sumer has reason (imaginary or otherwíse) to find fault 
with the light he is getting. He generally sends off a 
letter to the works in which he says that his lamps do not 
give as much light as be would get from a farthing candle., 
The author does not know whether the farthing candle is 
а standard of light according to the views of the ordinary 
individual, but it has been his experience to find that it is 
very often looked upon as a basis for comparison. To 
continue, however, this letter generally contains a threat 
to discontinue the use of the electric light unless 
something is immediately done to put matters right. 
Not only does he say that he himself will stop using 
it, but he will advise a great number of his 
friends who are about to put in an installation 
to abandon the idea, as the electric light is a failure, 
ete, No doubt the gentleman thinks in his own mind 
that by assuming this attitude he will cause the engineer 
to tremble in his shoes, and think that his undertaking 
is abont to receive its death-blow. Little does the irate 
gentleman think that communications written in this strain 
are generally received with a quiet smile on the part of 
the engineer. Do not let it be thought for one moment 
that the author is disposed to take no notice of complaints 
of this kind, for 16 is his opinion that every complaint, 
however trivial it might appear to be, should receive 
proper attention, and if there is found to be no cause for 
complaint, it will not be а difficult matter to demonstrate 
the fact to the consumer. | 

After a considerable experience in this department of 
station work, the author rather enjoyed edd lag gr of 
having to deal with a gentleman who would write a letter 
similar to the one described above, as the fact of him com- 
paring the light given by his lamps to that of a farthing 
candle at once demonstrated that he was not particularly 
truthful, which in itself was something to be going on 
with. The first thing to do in a case of this kind is to 
go round and visit the consumer at the time of heavy 
load, or at the time during which the light is alleged to 
be bad. After trying to calm the gentleman down as far 
as possible, the voltage at the service mains should be 
taken. If the voltmeter shows that the pressure is up 
to that declared by the undertakers, or within the limit 
allowed by the Board of Trade, and in spite of this the 
lamps do not give a proper light, it is obvious that the 
cause must be looked for upon the premises. In almost nine 
cases out of ten the fault will be found in the lamps them- 
selves, the consumer having burnt them so long and not 
having the sense to see that the blackened globe was 
absorbing most of the light. A very good way of impress- 
ing this condition of the lamps upon the consumer is to 
lay one upon a sheet of white paper, when the strong com 
trast will at once be seen. It seems impossible to make 
the consumer understand that it is not always vp а 


be earefully 
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examined to see whether proper contact is being made. The 
meter leads should also be looked to, as these are very liable 
to work loose at the terminals, as owing to the situations in 
which meters are generally fixed they are very often sub- 
jected to а certain amount of vibration. In some cases 
it may be found that the consumer has been increasing 
the candle- 
umber might 
on to 


the load on his mains, either by changing 

wer of his lamp, or some enterprising p 
avo carriéd out some extendions and tap 
a main which was already fully loaded. 


the inspector’s vieit, but that its behaviour is very erratic 
during various times of the day, the only thing to do is to 
fix a recording voltmeter on the premises for а few days 
and obtain a record of the оше throughout the 24 
hours. This instrument should always be connected on to 
the service mains, and not on any account should it be 
eonnected to any portion of the consumer's a tus, such 
as the main switch or fuse. If, upon taking this record, the 
voltage is found to be lower than it should be, and the 
system of supply is а three-wire one, the voltmeter 
should be connected for а few days on to the other 
side of the system. If this particular consumer is supplied 
from two service mains only, as would be the case if it 
was only a small installation, the instrument should be 
removed and fixed in another consumer's place whose 
supply is taken from the other side of the middle wire, 
and it should be as near as possible to the point on the 
mains at which the first records were taken. If the records 
obtained on this side of the network show the pressure to 
be as much above the proper value as the previous ones 
were below it, the cause of the bad light in the first case 
is owing to the uneven balancing on the mains, and 
immediate steps should be taken to rearrange the balancing 
of that cular street; and when this has been done the 
light be found to be all right, and the consumer 
made happy once more. If, however, both records are 
bad, it will probably be found that the mains are 
overloaded, and the complaint, together with the records 
which have been taken, should be handed over to the 


mains engineer for further investigation, as this work 


ia outside the province of the installation department. 
When a consumer sends round to the station to say that 
his lights are out, someone ought to be sent immediately, 
for there is nothing worse for an undertaking than allowing 
such complaints to be at are and it is most important 
that the consumers should have every consideration shown 
to them, and be put to as little inconvenience as possible. 
It is well worth while, in the case of a large undertaking, 
for someone employed in the installation department to be 
kept at the station after the usual office hours, вау until 
11 o'clock, so as to be in readiuess to attend to any com- 
plaints which might come in. It is very often left for the 
shift engineer to send someone out of the station, but this 
is not an advisable course to adopt, as very often, especiall 
during the winter months, a suitable man cannot be spared. 
It would only be necessary to keep а youth for this purpose, 
and it could easily be arranged for him to take duty in 
turns with one of the other boys in the department., 

It is the general custom to render the accounts to the 
‚ consumers once a quarter, but the meters should be read 
every month, and then any meter which has stopped, or 
appears to be recording incorrectly, can be changed at 
once, and if it has actually stopped, the estimated con- 
sumption wil only have to be obtained for а montb, 
instead of for а whole quarter, as would be the case were 
the meters only read for the purpose of charging. The 
monthly readings should be compared roughly with the 
readings during the corresponding month of the previous 
year, and if any great difference in the consumption be 
observed, the matter should be looked into to aee whether 
the meter has not been read properly or whether it is out 
of order. Every quarter is sure to bring in a considerable 
amount of work for the installation department, as there 
are almost certain to be some people who will dispute their 
accounts, and these people will have to be seen, and if they 
cannot be convinced that everything is right, the offending 


meter will have to be removed for testing, the consumer bear- 
ing the expense if the meter is found to be inaccurate. It 
would be a good thing if meters which are disputed could 


the con- 
sumer states that the light is all right at the time of 


installed, the consumption in B 
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bo tested on the premises under the exact working con- 
ditions, but it is impossible to do this with any degree of 
accuracy owing to the unsteadiness of the current if taken 
off the ordinary supply mains. In the event of a meter 
stopping, the simplest way to do, if one can obtain the 
consent of the consumer, is to render the account on the 
readings during the corresponding period of the previous 
year. It ів not often, however, that this arrangement сап 
be made, as the customer will invariably say that he has 
not used anything like the same amount of light that 
quarter. Whatever arrangement is made, however, it 
should be done with the consumer himself, or with some 
person daly authorised by him, as if an estimate is 
arrived at by the aid of anyone without authority, 
and the account is rendered accordingly, the chances 
are that the account will not be agreed to.. After some 
experience in this department, the inspector wil! be able to 
estimate an account pretty well by looking over а Laren А 
and taking into consideration the class of business which 

carried on, he will be able to judge as to what the probable 
hours of burning will be, and тоот 6 the number of lamps 


easily be arrived at. Of course, to some extent, one is at 


the mercy of the consumer, but so long as electricity 
meters will 
to lose a little, and it is only human nature on the part of 
the customer to make his bill as little as possible. In bring- 
ing these articles to a close, the author hopes that some of 
the points mentioned will be of use to some of the junior 
assistants in central stations. 


t out of order we must be prepared to stand 


THE YORKSHIRE ELECTRIC POWER BILLS. 


The last of this session's Power Bills has 


passed п 
committee, and it is a matter for congratulation that o nly | 
in the case of rival schemes has any ВШ been rejected 

year. The Yorkshire electric power scheme is by far the 


most gigantic and important of any promoted in this cession 
of Parliament, not only on account of the large area which 


it proposes to serve—1,800square miles - but mainly because 


of the vast importance of the district as one of the biggest 
manufacturing centres in the United Kingdom. e 
measure embraces practically the whole of the West Ridin 
of Yorkshire, in which the collieries alone have an ann 
output of 15 million tons of coal. The coalfielde, too, 
are rapidly being developed, and it is thought that the 
supply of electric power in this district will be of 
the greatest value for the new boring and sinking 
operations. When the Bill came before the Select 
mmittee of the House uf Commons presided over by 
Sir Wm. Houldsworth, it was opposed for the first few 
days by a competing scheme—the South Yorkshire Electric 
Power Bill—but towards the end the praceedings were 
greatly simplified by an agreement between the two sets 
of promoters, the main provision of which is that three 
of the directors of the South Yorkshire Company shall 


join the Board of the successful Yorkshire Company. The 


Bill promoted by the former company was accordingly 
withdrawn. The Yorkshire scheme is promoted by the 
principal representatives of a countryside teeming with 
manufacturing industries, and the list of 63 persons who 
form the syndicate include well-known names such as 
Armitage, Blackhonse, Baynes, Brotherton, Crawshay, 
Fox, Green, and Holliday. Among the industries repre 
sented we may mention engineering, cloth manufacturing, 
carriers, timber, mining, coal, etc. Some 13 of the 63 
firms mentioned employ about 55,000 odd bands and use 
machinery of just upon 42,000 h.p. So there can be no 
fear as regards consumere. The maximum charges which 
the company are entitled to enforce for supply of energy 
are: for the first 5,000 units consumed in any quarter, 3d. 
per unit; between 5,000 and 10,000, 21d. per unit; between 
10,000 and 20,000, 23d. per unit, etc. Under this measure 
it is proposed to have four generating stations—one at 
Methley, one at Wath, one at Thornhill, and one at 
Bingley—and a radius of 16 miles from each of these 
places practically covers the whole area. There are in 
this area five county boroughs, 13 ordinary boroughs, 


of Trade units can 
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140 urban and rural districte, and these only administer 
eleetricity to 130 miles out of 1,800 miles. At tho present 
time only a small fraction of these authorities provide a 
supply of electricity, and such supply as there is is used 
practieally only for tramways and lighting. It must be 
remembered, however, that some 11 of the larger boroughs 
have got works either commenced or in operation, while 
about 16 hold provisional orders. The capital of the 
company will £2,000,000, of which £10,000 has 
already been raised for engineering purposes, etc. On 
the withdrawal of the South Yorkshire Bill the chief 
opponents to the other scheme were the Corporations of 
Leeds, Bradford, Sheffield, and Barnsley, who strongly 
objected to having the areas under their jurisdiction 
included in the area of supply, and also protested against 
interference with their roads by the eompany. The Cor- 
peration of Leeds stated that they had spent £600,000 en 
their electric werks, and were now incurring large addi- 
tional expenditure. They added that they were able and 


willing to meet all the requirements of their city so far as 
the supply of electricity was concerned, and they thought 
it unfair that a profit-making company should be allowed 
to enter into competition with them. Similar views wore 
expressed by the other petitioning corporations. A great 
mass of evidence, expert and otherwise, was called on both 
sides, and after an enquiry lasting for some days the 
chairman announced that the committee had decided 
that the preamble of the Yorkshire Bill was proved. 
With regard to wayleaves, they would not exclude Brad- 
ford, Leeds, or Sheffield, but they desired to express the 
opinion that they would like to see a prohibited area in 
each of these places agreed upon. With regard to tbe 
railways and canals, they passed the Bill as it stood. After 
this intimation the three county boroughs mentioned by 
the chairman gave notice that they would withdraw from 
the enquiry altogether, reserving themselves to oppose in 
the House of Lords. The question of prohibitive areas 
was then considered by the committee, with the result that 
the chairman announced that in the case of Huddersfield, 


Halifax, and Barnsley prohibitive areas bad been agreed 


By this arrangement a 


upen by the parties, and with regard to Sheffield, Leeds, 
and Bradford the committee wanted from the pro- 
moters a clause undertaking that there should be a 
prohibitive area of a mile from some specified place. 
In accordance with this direction a clause was agreed to by 
which it is provided that the company shall not, without 
the consent in writing of the local authority, break up any 
street or allow any electrical line or other works along any 
streets in the respective cities of Bradford? Leeds, or 
Sheffield which is included within a certain specified area 
delineated on the plans.” In respect of Leeds and Brad- 
ford, the prohibited area constitutes a mile radius from 
the municipal buildings. In the case of Sheffield, however, 
the density of the population makes an absolute circle 
асаа and the promoters have accordingly drawn 
a circle with a radius of 14 miles from the Jubilee Obelisk. 
y-populated district, which 
would otherwise: have been included in the mile cirole, 
has been left out of the prohibited ares, and, as was pointed 


| 
| 
| 
| 
| 
| 
| 


out before the committee, the promoters will be able to 
join up with the Derbyshire and Nottinghamshire Power 
Company without touching the prohibited area of Sheffield. 
With these additions and alterations the Bill will be 
reported for third seating. The engineers to the York- 
shire scheme are Messrs. Gibbings and Baker, of London 
and Bradford ; and the parliamentary agents Messrs. Rees 
and Frere, of Westminster. 


Å 


WIRELESS TELEGRAPHY AT RATHLIN ISLAND 
AND THE SKERRIES, 


Some interesting experiments are now being made in 
connection with induction telegraphy between the main- 
land, North of Ireland, and Rathlin Island, on which 
Lloyd's have a signalling station. The experiments have 
been going on practically the whole of the year, but the 
mn was officially inaugurated only on Friday week. 

he two points actually in communjeation are thej Bally. 
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castle Post Office and Lioyd't station. As is 
the case with other installations of this induction telegraphy, 
the Post Office, we are informed, have erected two pararet 


lives. It will be seen from the accom 
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by means of a small Cuttrias motor, which gives a 
current with a frequency of about 300 complete periods 
per second. This current is interrupted by means of 
the ordinary telegraph key using the Morse code. At 
present tbe authorities are тоса with а maximum 
of two. amperes in each of the ре circuits. At 
the receiving station the operator has only to listen at 


Ballycastle- 
urtough Bay on the mainland. The other wire f b 


a telephone in the receiving cireuit. We understand that 


the e Office. have not got a successful - 
yet. ts are, however earrled on wi 
Apparatus designed by Prol Lodge and Mr. S 
| but no | decision has "S to the present 
beem. come to. As it is now, the operators have 
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to listen at fixed intervals for the 


The dotted Tines represent [ 


the supervision of Mr. ‘Thomas Patterson, > the sectional 
engineer of the district. Other gentlemen who have worked 
in connection with the same are Mr. J. Walby, superin- 
tendent engineer for the North of Ireland, and Mr. Davies, | 
Prof. Lodge's principal assistant. 

We are B informed that farther have 
resulted in the: establishment of- 


comneuniention be¥ween the Skerriós and the mainland 
of Anglesey, as shown in Fig. 2. The lighthoüse on the 
Skerries was wanted to be in communidation with the 
station at Cemlyn, which is connected with. 
the Post Office system. А wire 750 yards in length was: 
erected along the Skerries, and on the mainland a wire of 
34 miles from a point opposite the Skerries to Cemlyn. 
h line terminates by an earth-plate in the sea. The 
average distance between the el portions of the two 
wires is 2:8. The conditions of this communication, with 
these tions, are practically the same ss those in the 
case of Rathlin Island, and a good service of telephonic 
communication is being well maintained. 


A 500-KW. PARSONS STEAM-TURBINE TRIAL. 


We have recelved a copy of a most interesting report by 
Prof. J. A. Ewing of a series of trials meet А him on a 
turbo-alternator at the works of the Cambridge Supply 
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FIG. 1.—Two Curves of Total Steam Oonsumption. 


Company. This machine was supplied by Messrs. C. A. 
Parsons and Co., and was erected in January, 1900. It 
has been in re use since then on the station load, and 
the object of teat was to see if any appreciable falling. 
off in the efficiency of the steam-turbine would be found 
after a year's work. The 500-kw. alternator on which the 
test was made is driven by & compound turbine of the 
parallel-flow type, running at about 2,700 revolutions per 
minute and governed electrically to give constant volts, 
with its shaft directly coupled to the armature of 


800 400 600 
Ovraur v. KILOWATTS 


ELECTRICA; 
Fie, 2.—Ourves of Steam per KW.-Hour. The full lines in each case are from 
Prof, 8 tests, and the dotted lines from tests taken 
when plant was not driven by the turbine, R 


2,000 volta. The exciter armature is on а pro- 
longation of the same shaft. Steam was supplied 
at 150lb. per square inch from a pair of пса- 
shire boilers, through about 14010, of а steam-pipe, for 
the most part 6in. in diameter. The steam was not super- 
heated, and there was no separator, but water which 
collected in a pocket under a vertical limb of the steam- 
pipe leading to the engine was from time to time blown 
off, This, however, was insufficient to keep the steam dry, 
for the velecity of steam in the pipe was too great to allow 
much of the moisture to be deposited in the pocket. 
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Evidence that the steam was, in fact, wet on admis- 
sion to the turbine was given when an indicator 
was pg to record the variation of pressure in 
each of the successive blasts by which the steam 
was admitted. This wetness would, of course, affect 
unfavourably the results of the tests. The turbine 
is furnished with a surface condenser, and drives 
ite own air-pump and circulating pump (the latter lifting 
water ve el means of a shaft g ^ screw w 
which is driven by а worm on the main turbine shaft. 
The measured consumption of steam, therefore, includes 
what is required to drive these auxiliaries. The 

from the air-pump was dellvered, for the purpose of the 
test, through a two-way valve into tanks which were filled 
alternately. The discharge into each was continued until 
the tank was filled up to an overflow lip in a narrow neck, 
and the valve was then thrown over to fill the other tank, 
any overflow from the lip being collected in a can and 
emptied into the other ta The time at which each tank 
in turn was filled was noted to the nearest second, and the 
times were taken eontinuoualy from tank to tank during 
each run in the trials. 

The output of the alternator was measured on a Kelvin 
watt-balance, which was recalibrated after the trial in order 
to get exact results. Readings were also taken on other 
instruments to serve as additional check. The artificial 
loads used on the trial consisted of two iron plates immersed 
in the River Cam. Ву altering Ше pde ot the one plate 
the load was varied from 586 kw., which was one-sixth over- 
load, down to zero. The two curves which we reproduce 


herewith record graphically the results obtained. The 
actual figures of the trials are given in the accompanying 
table : 

No. of trial. 1, 2. 3. 4, 5. 
Eleetrical output in kw. 518 586 2731 100 — 
Volte ab terminals of 

gonerabor 0c ce 2,100 2,150 2,250 29290 2,280 
Speed in revolutions per 

minute Owe о ооо o wa ооо о ом o7 2,070 2.740 2,030 2 690 2 580 
Air-pump discharge, Ibs. 

per hour 12,970 14,320 7,730 5,320 1,850 
Air-pump discharge, Ibs. 

per kw. per hour ...... 25'0 24:4 233 331 — 
Pressure ab stop-valve, | А 

lbs, per square inch ... 148 145 151 151 121 
Vacuum in condenser, 

inches 27˙8 279 282 983 983 
Vacuum in turbine 

cylinder, inches 257 954 2972 2978 28:1 
Temperature of air-pump 

discharge, deg. E. ww 74 76 571 56 54 
Tem dure of circulab- : 

ing water, inlet deg. F 40 40 38 39 36 
Tem bure of circulat- 

ing water, outletdeg. F. 71 724 60 57 46 

These figures are oom on the curves with others 
obtained at Neweastle-on-Tyne, when the air and circulating 


pumps were notin use. It will be seen that the difference 
etweon the two is practically what would be expected 
from this fact. Prof. J. A. Ewing concludes by expressing 
his opinion that the results of the trials show that no 
deterioration due to wear has taken place. In а note at 
the conclusion of the report the makers refer to the fact 
that the type of turbines has been improved since the 
Cambridge machine was made. They give particulars of 
two tur ternators, also of 500 kw., in which lower 
steam consumptions were obtained. Thus, in the one 
supplied to the Cheltenham Corporation, and tested 
by Mr. Hamilton Kilgour, the steam consumption was 
only 21 7lb. рег kilowatt-hour. A Scarborough, tested 
by Mr. F. G. Holden, took 22:7lb. of steam per kilowatt- 
hour. It was running at a speed of 2,400 revolutions 
per minute, whereas the Cheltenham machine was driven 
at 5,000 revolutions per minute. In neither сазе was the 
steam superheated. These figures are most interesting as 
showing how economical these steam-turbines are, and that 
they do not lose their good qualities in consequence of 
wear. 

It may interest our readers to hear that Messrs. Parsons 
and Co. have recently taken an order for a turbine engine 


for delivery to Milan capable of giving power to a 


2,000-kw. dynamo being built by Messrs. Brown, Boveri, 
and Co., of Baden, Switzerland. The contracted time for 
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delivery is 10 weeks from receipt of order. It is good down any tendency to oscillation when there are sudden 


news to find such large machines being ordered for export. 


ATKINSON DEAD-BEAT AMMETERS AND 
VOLTMETERS. 


Through the kindness of Messrs. L. B. and C. W. 
Atkinson, we are able to give.a short description of a new 
type of ammeter and voltmeter which is now being. manu- 
factured in large quantities at the Atkinson Testing 
Works, Cardiff. This type of instrument, of which Fig. 1 
represents the ammeter and Fig. 2 the voltmeter, is 
designed with the special object of providing instruments 
to be used in power distribution schemes. It is justly 
pointed out by the makers that in all power works in 
which electric motors are used, it is of importance that 
the operators should know how mach current is being 


taken by each motor, as often a alight alteration in the | 


arrangements will result in a considerable saving of 


Fia. 1—An Atkinson Ammeter, 


power. In far too many instanees electric motors are 
installed and started to work without even a 
preliminary test being made of how much current 
the motors are taking. If, then, the load be more 
than the motor is designed for, trouble ensues, and the 
_whole of the blame is put down to the design of the motor, 
which is most unjust. The moving of these ammeters 
and voltmeters is illustrated in Fig.1. It consiste practi- 


FIG, 2.—A Voltmeter of the same type, 


variations in either the eurrent or voltage which is being 
measured by the instrument. The claim is also made on 
the information sent to us that the instruments are not 
affected by external magnetic fields, but on this point we 
should like to see some made before endorsing 
the claim. Reverting to the hydrometer, the float is made 
to fit the outer tube fairly closely, but three small 
projections on the bulb are made which B sale it from 
adhering to the side of the glass tube. great advan- 
tage of the instrument from the commercial point of view 
is that it is ox ly simple, and can hence be manu- 
factured at exceedingly low rates without prejudicing 
its accuracy. We understand that special rules have been 
laid down for the manufacture of these instruments in 


Inh 
Wily 


Fia. 8.—Detail of the Hydrometer and Tube. W, fron 


е: recording line; cork to receive end 
. of bulb; and 8, undissolved crystals. 


cally of a hydrometer floating in a sealed tube. The seen they should command a ready sale. Although 


liquid used із a saturated solution of a certain salt, which 
has a constant density at all temperatures, By having a 
few crystals in the liquid, the makers ensure that tho 
solution shall always be a saturated one indapendent of 
the temperature. Up the middle of the hydrometer is placed 
а thin iron wire, and this is acted upon by а solenoid 
placed higher up the tube. The illustrations which we 
give show how the divisions vary at different parts of the 
sealo, and that an exce y scale san be obtained at 
that part of the range where it is required. The great 
advantage claimed for this type of construction is that by 
using a hydrometer as the movin part, all the costly and 
delicate jewelled pivots required the usaal types 
instrument. are avoided. . Also the movement of the 
indicator is exce as the e 0 


wish of the | 
of | provided, which can be fixed opposite the correct current or 
voltage at which the circuit should be worked, 


it might seem rather extravagant to put an ammoter 


on each motor in a workshop, yet the introduction of such 


an instrament would frequently save more than its own 
cost in a year in beeping: down the repairs to the motor 
only; while if the instrument be read frequently, the 
saving in the current required will exceed many times ће 


first cost of the instrument used to indicate the consump- 


tion at any instant. The general appearance of the 
ammeters and voltmeters is exceedingly neat and work- 
manlike, and the connections for the ammeters can be 
made on the front or the back of the switchboard at the 
urchaser. On each scale an indicator is 


so that the 
-operator сап see at once if the normal conditions are 


copdingly dead-heat, an sago of, the 
liquid round the bulb of ‘the phan: apes fy dampe varied. 
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AUTOMOBILISM. 
Quite recently the long - distance race for 


mechanical motors on common roads was exten- 


sively noticed in both the political and the technical 
Press. It seemed to strike none of the reporters 
that such a race was calculated rather to retard 
than advance the general introduction of such 
motors. Neither the man who desires to replace 
his carriage horses, nor the man who would replace 
the horses of his drays and wagons, wants to use 
a forty or fifty horse-power motor or run at a speed 
ef forty or fifty miles an hour. The Automobile 
Club of this country is doing excellent work among 
our local legislators in showing the completeness of 
control the driver has over his vehicle, and in striving 
for the relaxation of a too rigid rule relating to 
* miles per hour.” We have always striven to show 
that there are at least two ways of looking at 
most questions. In this there is the view of the 
driver and passengers on the vehicle, while, on the 
other hand, we get the view of all other users of the 
roads. The acme of civilisation is that every man 
should have all the freedom compatible with the 
least interference with the freedom of all other men. 
A man’s actions may well be likened to the motion 
of a molecule. Etch gets interfered with in every 
direction, yet under certain restrictions is perfectly 
free over а somewhat undefinable path. Using this 
illustration in regard to automobile travelling, the 
moral to be evolved is that the automobilist should 
have as few restrictions placed upon him as possible, 
and these only such as prevent interference with 
the freedom of the rest of the community. If the 
automobilist likes to take his machine into the 
Sahara and commit suicide by fast driving, who 
will say him nay; and why should anyone say him 
nay here provided his recklessness is harmless to 
all other parties? In а thickly-populated country, 
however, it is impossible to permit absolute freedom 
of driving, yet too great a strictness is just as bad 
in one way as too great laxity is in another. There 
ig а point made much of by the opponents of auto- 
mobilism—the frightening of horses. We do not 
think this should be allowed a moment’s con- 
sideration. Horses must be taught by their owners 
to meet or pass any kind of vehicle. The same 
clamour was raised upon the introduction of 
railways, of traction engines, and even of 
reaping and mowing machines. But even 
if the horse be  unteachable — which it із 
not—the introduction of mechanically-propelled 
vehicles generally, means the gradual suppression 
of the horse as the main user of our roads and 
streets. That statement brings us back once more 
to the text we have so often laboured to drive home 
into the minds of those who control the motorcar 
industry. What is their object, or haven't they 
one? At present they seem to be in the clouds, 
striving after nothing definite. Do they wish to 
compete against trunk lines of railway ? It would 
seem that the object in France is something of the 
kind, otherwise why try to run from one end of the 
country to another at breakneck speed? None but a 
pack of fools think that the general publio can be 


served by motor carriages carrying a dozen passengers 
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or во from Paris to Bordeaux. Neither passengers nor 
mercantile needs will be served by anything of this 
kind. The Liverpool association has shown a much 
better appreciation of the needs of the times, and 
has paid particular attention to the mechanical pro- 
pulsion of heavy weights. There cannot arise the 
same difficulties with motor work in regards to the 
local authorities as arises with tramway companies. 
The latter use the public roads for private gain, and 
were they to construct their tramways upon their 
own ground, as railway companies have to construct 
their lines, there would be no clashing between 
them and the local authorities. But this is an aside. 
The Automobile Club and the owners of motorcars 
are fast enlightening the members of councils to the 
value of such means of locomotion ; and it was a 
happy thought of the president-elect of the Associa- 
tion of Municipal Engineers to invite an exhibition 
of automobilism at Leicester the last week of this 
month, in order to further bring home to municipal 
па the merits of the vehicle of the immediate 
ture. 


WANTED, A NAME. 


Max Müller and other philologists have written 
learnedly upon the degradation of words. Up to & 
quite recent period the term “ electrician " was 
applied to highly-trained scientific men; nowadays 
it is applied as frequently to an unskilled labourer 
employed in digging a trench as it is to the 
scientific student. The weekly annals of our police 
courts continually record street and other brawls 
in which an “electrician” figures. The brick- 
layer's labourer is not а bricklayer, nor the navvy 
ап engineer ; and the profession would be benefited 
sentimentally, if not actually, by the substitution 
of another name than electrician for the man who 
is no more an electrician than the man before the 
mast is an officer. 


—————ÓMRRm 


CORRESPONDENCE. 


One man's word is no man's word, 
Justice needs that both be heard." 


PERPETUAL MOTION. 


Sn. —I note Mr. Arthur Е, Gilbert's letter in your issue 
of June 7, and am surprised to find that he is still hammer- 
ing away at tual motion.” He accuses you of 
stubbornness in disbelieving what he says, but the accusa- 
tion is more appropriate to himself, and I suggest that he 
is just as likely to be mistaken now as he was when һе 
sent you drawings of his inventions, about 15 months back. 

Mr. Gilbert writes: “I have overceme the laws of 
gravity (you say nature), by utilising the whole weight of 
the wheel to drive itself by a sclentifc ment of 
levers and driving weights.” Mr. Gilbert has not yet 
shown that the laws of gravity are not natural laws. The 
whole ht of the wheel cannot be atilised at once to 
drive itself. If the shaft is horizontal, what about the 
алсев half of the wheel? If Mr. Gilbert's apparatus 
тШ work at all, it will do so equally well on either a hori- 
sontal or vertical axis. In the latter case, it should be 
evident even to Mr. Gilbert that no arrangement of levers 
and weights, whether scientific or otherwise, can impart to 
itself motion in a horisontal plane. | 

The fact that Mr. Gilbert has not succeeded in pro- 
ducing an arrangement which works is significant. Let 

sketches and a short description of his design 
that we may have another opportunity of criticising, and, 


Engineer. Nothing 
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I hope, of convincing him of the folly of persisting farther. 


May the matter be thrashed out for good this time. I 


should feel inclined to look for stagnation rather in Mr. 

Gilbert's apparatus than about the editor of the Electrical 

) would give me greater pleasure than 

to see the arrangement, the uselessness of which I do not 

think there would be any difficulty in demonstrating.— 

Yours, etc., G. EVANS. 
Aberdare, June 8, 1901. 


BRIGHTON CABLES. 


Sig, —Mr. Gibbings, of the Liverpool Silver and Copper 
Company, suggests, in his letter to you, that I am wrong 
in assuming the conductor resistance of the Cable Makers’ 
Association cables should be measured at а temperature of 
60deg. F., and endeavours to show that there is practically 
no difference between the conductor resistance of the cable 
offered by the Cable Makers’ Association and that of the 
Union Cable Company, Limited, and that, therefore, the 
cables of all the tenderers are of the same value, because 
the resistance of the Cable Makers’ Association '' was most 
probably based on a standard temperature of 75deg. F.“ 

It is possible he is right, but what better clalm has he to 
his assumption of 75deg. than I to mine of 60deg.! 
I think if he will look up any cablemaker's catalogue, he 
will find he is "most probably" wrong. Perhaps the 
Cable Makers' Association will in ite own time 
enlighten us as to the temperature. 

The latter part of Mr. Gibbings's letter is beside the 
question. — Yours, etc., J. А. BLACKWOOD, 

Secretary, Union Cable Company, Limited. 


FORTHCOMING EVENTS. 


FRIDAY, JUNE 14, 

Institution of Electrical Engineers.—Abt 9 p.m., annual con- 
versazione ab the Natural History Museum, Oromwell- 
road, S.W. 

Society. —At 5 p.m., ordinary meeting. Papers: On 
Herr Jahn's Measurements of the E.M.F. of Concentration 
Cells,” by Dr. R. A. Lehfeldt; ‘‘ Exhibition of a Set of 
Specimens of Jena Glass," by Prof. 8. P. Thompson, F. R. S. 


WEDNESDAY, JUNE 109. 

Meteorological $Soolety.—At 4.30 p.m.. ordinary meeting. 

Papers: The Eclipse Cyclone, the Diurnal Cyclones, and 

the Cyclones and Anticyclones of Temperate Latitudes,” by 
Mr. H. Helm Clayton; The Seismograph as a Sensitive 
Barometer,” by Mr. F. Napier Denison. 

Munieipal Electrical Association. — Sixth annual convention at 
Glasgow opens. Among the papers which will be read on 
this and the following three days for which the meeting is 
called are: '' Uninsulated Returas in a Tramway System," b 
Mr, J. H. Rider; ''Street Electric Ligbting," by Mr. W. 
Maclay; Braking Apparatus for Electrie Cars, by Mr. 
A. L. C. Fell; The Equitable Allocation of Costs in 
Combined Lighting and Traction Stations, by Mr. W. H. 
Tittensor; Refuse Destructors in Combination with Electric 
Power Stations," by Mr. J. S. Hi ; and ''Coal and 
Ash Conveying Gear,” by Mr. К. A. Chattock. Saturday, 
the 22nd, is the last day of the convention. 

Institution of Civil Engineers.—Annual conversazione, Great 
George-streeb, S. 


SATURDAY, JUNE 22, 
Institution of Electrical Engineers. — Visit to Germany. 


— OQ Ó ЖЕЛИШ ИЙЕР” 
IMPERIAL THEATRE. 


The lighting of this beautiful house marks a new 
departure in electric lighting. Instead of the usual 
number of bright points giving out a white and cold 

ht from various candelabra suspended from the ceilings, 
aided by others fixed on brackets, we have here а remark: 
ably warm effect of diffused light closely resembling the 
enial sunlight, agreeable to the eye, and most efficient as 

as quantity of light is concerned. The main supply of 
light streams through delicately-tinted amber glass plates 
from the ceiling, and from battens concealed behind the 
cornices. A very few metal torches, columns, etc., bearing 
lamps, uniform in design with the whole idea, are distri: 
buted along the walls. | 
The architectural design of the auditorium, with its 
coating of light Pavonazsa marble, relieved by pilasters and 
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columns of Sienna and darker Chipolini, and ita burnished 
metal ornaments with silk hangings and jewelled 
embroideries, is thus shown to its best advantage. The 
stage-lighting is so perfect that an opera glass becomes a 
superfluity. The scheme includes about 1,650 lamps, 
varying from 8 c.p. to 32 c.p. each, of which 960 belong to 
the stage-lighting, and 25 arc Iimelights of 8, 12, 15, and 
20 amperes respectively. "There will be three arc lamps of 
15 amperes each fixed outside the street entrance. All 
but two of these arcs are automatic. The stage-lighting 
has the usual red, white, and blue gamut, a number of 
hanging battens which can easily be connected to plugs 
fixed into the flooring of the stage, and various other 
ingenious contrivances, of which more anon. 

As regards tho credit due for the electric lighting of the 
theatre, the idea was Mrs. Langtry’s, the designs being 
axecuted under her constant personal supervision by Mr. 
F. T. Verity, F. R I. B A, the architect, and Mr. G. C. I. 
Vaughan, A M. I E. E, of Messrs. Vaughan and Brown, 
Limited, who supplied the fittings and carried out 
the whole of the work. Going behind the scenes 
one's attention is drawn to the switchboard, which 
is faced with 14in. white marble. Liquid resist- 
ances are used, which are placed in two rooms below 


the stage. The switchboard is on an elevated gallery in 
the corner formed by the P. side and the back of the stage, 
and the operator has an uninterrupted view of the move- 
ments on the stage and in the flies. The board is divided 
by a vertical pirtition in the two independent sections— 
tho smaller one controlling a 200-volt alternating current, 
the other а 100-volt alternating current, supplied both 
from the London Electric Company—one connection being 
with the Trafalgar-square and the other with the Victoria 
railway station sub-stations. There are two banked trans- 
formers in the basement of the theatre. Another supply 
is obtained from the Westminster Electric Supply Com- 
pany. The whole supply can be cut off by means of a 
capstan switch, occupying the central position amongst 
the levers at the base of the board. In order to obviate any 
breakdown which might occur on account of a resistance jar 
becoming heated after having been in use for a consider- 
able time, a resistance cut-out switch is provided, which 
allows of any variations being made. In the centre of the 
upper part of the board there is an 800-ampere throw-ovor 
switch for the stage lights. The orchestra and stage lights 
can be controlled independently of the general supply, so 
that when the house, and maybe the stage, is in darkness, 
moonlight and other effects can be worked. Tho switch 
fuses are interchangeable, and the whole is so arranged 
that either they or the brushes of the lever switches can 


be easily re A separate board controls the arc 
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lights; it із constructed for а 200-volt continuous current 
supply from the Westminster Company. the lime 
arcs can be eut out at once by pulling one lever. There 
are two automatic arc lamps placed underneath the Royal 
boxes, which play on the stage, and have the effect to kill 
the shadows on the faces produced by the light from above. 
The other arcs are worked from a hanging bridge, which can 
be moved to any place above the stage by means of centre 
weights, These arcs have achromatic lenses tested to with- 
stand the heat of а 20-ampere arc, and by an arrangement 
oi switches they can ba connected with either the continuous 
or the alternating current supply. All the fittings in the stair- 
cases and passages are of the bulkhead or watertight kind of 
ship fittings. There are no open fittings and no gas supply 
whatever. Everything is done by electricity, even the 
heating of the coffee-urns in the bars. All the battens 
work on winches, and the work is directed in quite a novel 
way. A number of lamps are fixed in various parts 
of the flies, etc., and all scene shifting is controlled 
silently by means of signals consisting of a number 
of coloured flashes. These lamps are connected in 
series with others fixed inside the prompter's desk, 
so that he can easily meet any excuse as to the light 
not having shown by confronting the workmen with the 
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Bwitohboard at the Imperial Theatre. 


counterpart of the signal. Two boards (police circuit), one 
for alternating and one for continuous current, are p 

6ft. apart in the corridors of each tier. The back of the 
balcony and the ceilings of the pit and gallery are also 
lit by bulkhead lights. The ceiling of the main hall eon- 
sists of an iron framework, into which a number of amber 
glass plates are let in. Above the same about 400 incan- 
descent lamps are placed. There are battens carrying 
incandescent lamps behind the cornices. A unique mirror 
is placed in the dressing-room forming one of Mrs. Langtry's 
suite of rooms. It is framed by 75 16-c.p. lamps, which 
can bo arranged in any colours so as to match with the 
corresponding effect of the stage-lighting. 


——Ó————— 


THE EDISON STORAGE BATTERY. 


The following description of the new type of accumulator 
invented by Mr. T. А. Edison was given by Dr. A. E. 
Kennelly at the annual meeting of the American Institute 
of Electrical Engineers. We are indebted for it to the 
editor of the Electrical Review of New York, who kindly 
sent us an advance copy of his report of the meeting. 
Dr. А. E. Kennelly said : 


I take pone i bringing to me понов of the institute this 
evening & novel type of storage battery, recently invented b 
Mr. Edison. 1015 well known that the history of the MONIS 
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cell is essentially that of the lead oell discovered by Planté in 
1860, in which lead peroxide is the depolarising substanoe. An 
enormous amount of labour has in the aggregate been expended 
upon the improvement of this cell in the hands of experi- 
mentalista. a result of that labour the storage battery has 
at last become a recognised adjunct to direct-current central 
stations, but it has limitations that seem to withstand further 
attempts toward improvement. Of recent years kardly any 
success has been met with in the direction of reducing its 
weight for a given energy-storage capacity, without detriment 
bo endurance, and this weight is the great drawback of the 
e battery in electric storage traction, and has been 
the principal obstacle to its advance in this direction for 
the past 20 years. In practice, the storage energy per unit 
mass of the modern lead battery is from four to six watt-hours 
per pound of battery (8:8 to 15:25 watt-hours per kilogramme). 
Expressed in another way, a battery weighs from 1924:5lb. to 
186:5lb. per horse-power hour at its terminals (75:5 to 
115:4 kilos per kilowatt-hour), or, if its stored energy avail- 
able at terminals were all 5 in gravitational work, a 
battery could raise its own weight through a vertical distance of 
from two to three miles (5:2 km. to 4:8 km.). While itis possible 
to increase the energy per unit mass by making the electrodes 
very light, yet this is always found to be followed by a very 
heavy deterioration. Many attempts have also been made to 
perfect storage oells of the alkaline-zincate type, but the great 
difficulty of depositing zinc in coherent form from the solution, 
as well as the lack of a depolariser that shall be insoluble in the 
electrolyte, has stood in the way of this cell’s success. 

Mr. Edison set himself the task of finding а cell which should 
possess the following advantages: (1) absence of deterioration 
by Vork; (2) large storage capacity per unit of mass ; (3) 
capability of being rapidly charged and discharged; (4) 
capability of withstanding careless treatment; (5) iner- 
pensiveness. He believes that the ое] here shown 
may claim these advantages in a very satisfactory degree. 
The negative pole or positive element, corresponding to the 
zinc of a primary cell or the spongy lead of a secondary cell, is 
iron. The positive pole or negative element, corresponding to 
the carbon of a primary cell or lead peroxide of а seoondary 
се], is a superoxide of nickel believed to have the formula 
NiO, The cell is therefore a nickel-iron cell а name which 
suggests the structural material—nickel-steel. The electrolyte 
is potash—viz., an aqueous solution containing from 10 to 
40 per cent. by weight, but preferably 20 per cent. of potassium 
hydroxide, the freezing temperature of which is 20deg. below 
zero Fahrenheit, or 50deg. C. The initial voltage of discharge, 
after recent charge, is 1:5 volts. The mean voltage of full 
discharge is approximately 1°1 volte. The normal discharg- 
ing current rate per unit area of active element (positive 
| milliamperes or 8:64 . Bmperes 


r negative) is 60 — 3$ —» 
or шейнен square inch ' square foot 


or 


amperes 

square decimetre ` 

per unit of total mass of the cell is 14 watt-hours 
per pound, or 30°85 watt-hours per kilo. Expressing 
the same statement in another way, the weight of 
battery per unit of electric energy at terminals is 55 ölb. 
r electrical horse-power hour, or 32°4 kilos per kilowatt- 
our. Or the battery gives energy at its terminals sufficient to 
lift its own weight through a vertical distance of approximately 
seven miles, or 11:26 km. The mean normal discharging power 
rate per unit mass of total cell is four watts per pound, or 
8:82 watts per kilo, corresponding to а normal discharge 
period of 54 hours. The cell may, however, be discharged at 
а relatively high rate in approximately one hour, corresponding 
to a discharging power rate per unit of total cell mass of 
12 watts per pound, or 26:46 watts per kilo. Charging and 
discharging rates are alike—that is to say, the cell may be 
charged at the normal rate in 54 hours, or it may be charged 
at а relatively high rate in one hour, with no apparent 
detriment beyond а somewhat lowered electrical charge 


The storage capacity of the cell 


efficiency. In other words, the cell does not appear to 
be injured by over-charging or discharging, and only 
suffers in electrical efficiency under such treatment. The 


positive and negative plates are mechanically alike, and 
can scarcely be distinguished by the eye. They differ only 
in the chemical contents of their pockets. For automobile 
batteries each plate is formed of a comparatively thin sheet of 
steel, 0:024in. (0'61mm.) in thickness, out of which rectangular 
holes are stamped, so as to leave a grid or frame somewhat 
resembling a window-frame. Each opening or recess is filled 
with a pocket or shallow box containing the active material. 
These boxes correspond to the panes of glass in the window- 
frame analogy. The panes, instead of being thinner than the 
frame, as in an actual window, are thicker than the frame, or 
project slightly. beyond the surface of the steel grid. They are 

rforated with numerous small holes to admit the electrolyte, 

ut entirely conceal the contained dctive material from view. 
All that meets the eye, therefore, in any of the plates, is the 
steel frame, and its embedded windows of perforated steel, 
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The active material is made in the form of rectangular cakes 
or briquettes, and one such briquette is lodged in each pocket 
or ** window-pane of the plate. Each briquette is placed in a 
shallew, closely-fitting nickel-plated box of thin perforated 
crucible steel, cut from a long strip of that material 0:003in. 
(0:075mm.) thick. А cover or lid of the same material is then 
laid over it, so that the briquette is closely enveloped by the 
sides and walls of its perforated steel box. The boxes are then 
placed in the openings or holes in the nickel-plated steel grid, 
and closely fit the same. The assembled plate is then placed in 
а hydraulic press, and subjected. to а total pressure of about 
100 tons. This pressure not only tightly closes the boxes, bu 
it also forces thelr metal sides over the adjacent sides of 
recesses in the steel grid, thus clamping the whole mass into а 
single solid and rigid steel plate with the hollow window- 
panes" full of active material The nickel plating of both 
grids and boxes aids in securing good permanent electric con- 
nections between them. The finished plate has a grid thickness 
of 0°024in. (0:56mm.), and a window or pocket thickness of 
O'lin. (2:5mm.). This is the maximum thickness of the plate at 
any point, but being of steel the plate has ample rigidity. The 
positive briquettes (side of a primary cell) are made by mixing 
а finely-divided compound of iron obtained by a special 
chemical process with a nearly equal volume of thin flakes of 
graphite. The graphite does not enter into any of the chemical 
actions, but assists the conductivity of the briquettes. The 
graphite is divided into very thin lamina by a chemical process, 
and these are passed through sieves or screens so as to leave a 
size or area of flake that is much larger than the area of the 
perforation in the steel windows. The mixture is then pressed 
into briquettes in a mould under a hydraulic pressure of about 
two tons per square inch. The briquettes have a surface area 
of nearly Jin. by Jin. on each face. The negative briquette 
(carbon of a primary cell) is made by similarly mixing a finely- 
divided compound of nickel, obtained by special chemical 
means, with a nearly equal bulk of fine flakes of graphite and 
solidifying the mixture in à mould into briquettes of the same 
size as above. А suitable number of positive and negative 
plates are assembled together, being separated from one another 
only by a thin sheet of perforated hard rubber. 

The assembled plates are placed in а vessel or external con- 
taining cell of sheet steel containing the potash solution, which, 
of course, does not attack steel. There was, however, much 
difficulty from the action of the potash on the soldered seams of 
the steel containing vessel. After many trials, however, Mr. 
Edison found a solder which seems to be entirely unaffected by 
the alkali. In charging, the current is, of course, sent into the 
positive pole and its attacked negative nickel plate, through the 
electrolyte, and into the positive plate of the iron compound 
which carries the negative pole. This current deoxidises or 
reduces the compound to spongy metallic iron and carries the 
oxygen through the film of electrolyte to the nickel compound, 
oxidising it to the hyper-oxide of nickel, NiO, a higher oxide 
than the peroxide ; in other words, the charging current simply 
carries oxygen in the opposite direction against the forces of 
chemical affinity from the iron to the nickel, and stores the 
energy in the reduced iron, which is, of course, unaffected and 
passive in the presence of the potash solution. On discharge 
the current passes from the positive pole through the external 
circuit to the negative pole and its attached iron or positive 
plate, and then through the solution to the negative or super- 
oxide plate. In so doing the oxygen moves back against the 
current and partially reduces the nickel superoxide, NiO,, while 
oxidising the spongy fron. The energy of burning of the iron 
and oxygen which would be developed as heat in the ordinary 
chemical process is now liberated in the circuit as electrical 
energy. 

The cell is an oxygen lift. Charging pulls the oxygen away 
from the iron and delivers it temporarily to the nickel. The 
condition is then stable until the circuit of the cell is com- 
pleted. Discharge then allows the oxygen to fall back from 
the nickel to the iron with the natural affinity of iron and 
oxygen. This action is very different from that which takes 
in the lead storage cell. Here, neglecting complication, the 
action is usually regarded for practical purposes as being repre- 
sented by the equation 


PbO, +2H,SO, + Pb=PbSO, +2H,0+PbSO,+100 watt-hours, . 


where the left-hand side represents the condition of charge and 
the right-hand side the condition of discharge. Here oxygen is 
not simply transferred in discharge from the peroxide to the 
spongy lead, but the solution is changed (theoretically) from an 
aqueous solution of sulphuric acid to plain water. Of course 
the discharge could not practically be carried to the point of 
denuding the solution of all sulphuric acid, and a surplusage of 
acid must be used. The equation gives a mere theoretical 
outline of admittedly very complex reactions. In other words, 
the specific gravity of the sulphuric acid solution falls during the 
discharge, and the solution enters inte the chemical combina- 
tion. Theoretically, for every 445 grm. of active material on 
both plates, 196 grm. of sulphuric acid are required to effect the 
combination, or 44 per cent. by weight of the active elements, 
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nearly equal to half the weight of the elements, or about one- 
quarter of the total weight of the oell. 
In the new Edison cell, on the other hand, the theoretical 


tion or the other—positive plate to negative pate in charge, 
and negative plate to positive plate in diso 
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and in practice it is usual to allow a weight of sulphuric acid 


the energy would be entirely that due to the en of com- 
bination of oxygen and iron, stated to be 797 watt-heurs, and 
represen an E.M.F., theoretieally obtainable, of 1°47 volts. 
If the combination of oxygen with the nickel compound be 
exothermie, or energy releasing, then the watt-hours delivered 
(and the E.M.F.) will be lessened by the energy necessarily 
paid back to break up the combination. If, on the other hand, 
the eombination is endothermic, or energy absorbing, then the 
watt-hours delivered (and the E.M.F.) be increased by the 
energy restored on breaking up the combination. Sinee the 
superoxide seems not to have = known hitherto, no infor- 
mation ooneerning its energy of combination is obtainable. 
The E.M.F. of the cell seems to be so near to that of the union 
of iron and oxygen as to suggest that the nickel superoxide is 


of ex 


Curves of Discharge of Small Multiple anon Cell Weighing 25ib. 


or be carried away by gasing in charging, the only detriment 
ssems to be the loss of active surface thereby occasioned, and 
it will only be necessary to fill up the oells to the proper level 
with water from time to time as evaporation or gassing may 
lower the level. For the same reason the specific gravity 
of the electrolyte does not appreciably vary during mns А 
and discharge. The briquettes of active material. slightly 
expand on receiving oxygen, and slightly contract on 
delivering it—that is to say, the iron briquettes contract 
and the nickel briquettes expand during charge, while on 
discharge the iron briquettes expand and the nickel briquettes 
contract. The level of the solution is in this way scarcely 
affected. The expansions and contractions of the briquettes 
appear to be well within the elastic limits of the spring-steol 
containing boxes, and consequently the electric contact is always 


по! ~ om veng neutral, or шене nickel compound has 
ut e or oxygen, althou e su appears 
to be quite stable in the cell. J ры | 

The new cell does not seem to be appreciably influenced. by 
changes of temperature, and should stand а very low tem- 
perature without detriment. The electrol potash—does not 
attack any of the ingredients of the сай, cok are any of the 
ingredients soluble therein. No local action occurs in the cell 
so far as has yet been observed, since the E. M. F. is below that 


necessary to decompose water. The cell шау be fully di 
to the practical zero point of E.M.F. without detziment. In 
fact, a cell has not only been completely but 


recharged in the reverse or wrong direction, and after ringing 
it back to its originally charged state by proper restoration 
the direction of charging current, the storage capacity remained 
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secure. The covers or sides of the window pockets merely 
approsch to or recede from each other slightly during charge 
and discharge. Fortunately, steel is a metal which possesses 
this mechanical elasticity in a marked degree. The action of 
the charging and discharging current upon the briquettes seems 
to be transferred from their external surfaces inwards in a 
manner similar to the transfer of carbon and oxygen in the pro- 
вова of making malleable cast iron in the furnace on the principle 
of cementation. No active material has been found to be 
ejected from the briquettes through. the window perforations, 
even under deliberate overcharging and discharging. Such gas 
as is thereby produced makes its appearance on the external 
surface of the windows. If the nickel compound had no affinity 
for oxygen, so that energy was neither developed nor absorbed 
in the deoxidation or further oxidation of that substance, then 
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Discharge of Edison Cell at Constant Current, 94 Hours Discharge. 


unaffected. It would seem, therefore, that the cell should be 
capable of withstanding much abuse. are appended 
giving the curves of discharge of experimental cells. 

Mr. Edison states that the negative plate (nickel) either 
charged or discharged can be removed from a working cell and 
dried in the air for a week without appreciably inj it, and 
when the plate is finally replaced in the cell its is 
practically undiminished.” The positive (iron) plate, if 
similarly removed from the cell, will be likewise uninjured, 
but it soon loses its charge by the oxidation of the gy 
iron with accompanying liberation of heat and appreciable rise 
of temperature extending over a period of several hours. On 
replacing the electrode, however, in the cell the storage capacity 
is unaffected on recharge. As regards cost, Mr. Edison believes 
that after factory facilities now in course of preparation have 
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been completed, he will be able to furnish the cells at a price 
р, пош not greater than the prevalling price of 


Having now considered the action and properties of the cell, 
a brief description may be given of the difficulties encountered 
in developing it. The phenomenon of passivity has probably 
kept inventors from finding this cell in the past. Mr. Edison 
believes that of all the very numerous compounds of iron, 
and of which he has tried many hundreds, the particular 
compound which he prepares is perhaps the only one capable of 
being used. If the drled hydrates or oxides of iron, native or 
artificial, are subjected to electrolytic reducing action in any 
alkaline solution, they may remain inert and unaffected. On 
the other hand, if finely-divided iron obtained by reducing a 
compound of iron under the action of a reducing agent, such 
as hydrogen or carbonic monoxide, is subjected to electrolytic 
oxidation in an alkaline solution, it is inert, and cannot be 
oxidised. It assumes the well-known ve state. The same 
difficulty eae ly affects the use of nickel or the negative 
element. оле nickel, reduced from a nickel com- 
und, remains inactive when subjected to electrolytic oxygen 
an alkaline solution. The monoxide and the black oxide or 
xide are also inert. No oxide of nickel is active or can 
made active by eleetrolytic action, and the peroxide does not 
act as a depolariser. 


— pP mm 
QUESTIONS AND ANSWERS. 
If thou hast knowledge, let others light their candle at it. 


Under this heading we insert questions and answers 


of a practical character relating to central-station work, 


tramway work, or construction work; and for each suit- 
able question offer one shilling, and for the best solution 
We also give 
shillings for every other answer we print. The answers 

to any question shouid be sent within 10 days after the 
uestion has appeared. We would call the attention of 
those g in answers to the fact that the neatness of 
any sketches (which must be in ink) sent in is considered 


A any question we offer fen shillings. 


when паста the relative values of these answers. All 
formuls should be carefully written to prevent mistakes as 
to symbols, and all loose sketches should be sígned by the 


author. The matter must be written on one side only of 


Questions may be sent at any time. 
(QUESTIONS. 


the paper. 


385. In a house-lighting installation with three-quarter mile 
distance between the power-house and the house, would it 
automati- 
ed at the 
house and di wa by an electromagnetic device, and if 
ould beat and most reliable arrangement 1 


be feasible to regulate the voltage on the lam 
cally by means of an adjustable resistance p 


so, what w be the 
Has a similar arrangement been used at any existin 
installation which you know of, and with what success 


. The voltage at the power-house is assumed to be kept 


constant, but the lamp load is assumed to vary from 6 to, 
say, 100 16-c.p. lamps.—R. M. W. 
586. Describe and illustrate the method of distribution adopted 


in three-phase cnrrenta, the high-tension current being 
transformed down to 220 volts. Arc and incandescent 
possible, on the same circuits 


lamps are to be used, and, if 
or phases. Explain the method of dividing the load 
amongst the three phases. —R. 
ANSWERS, 
Question No. 379.— What is considered the best form of 
gearing on electrically-driven pumps for silent running 
and durability ? Has chain gear met with any success ? 


Best Answer to No. 379 (awarded 10s.).—Pumps are of 
many kinds, and gearing which js quiet and durable enough 
for one pump is quite unsuitable for others. For instance, 
a centrifagal pump runs with a steady load which does not 
vary during a revolution of the fan. A single-acting, 
single-plunger pump, оп the contrary, has a load varying from 
zero to a maximum and back to zero on the inward stroke, 
and may even have a negative load on the outward stroke. 
Double and treble plunger and double-acting pumps have a 
more constant load at various phases of the revolation, bat 
it is this variation of load causing change of stress on the 
gearing which is the cause of noise and wear. Driving by 
means of ropes, with V-grooved pulleys, or by belts is the 
best method to adopt where possible, but as electric motors 
ron at a fairly high speed, say 500 to 1,000 revolutions per 
minute, and reciprocating pumps run at а speed of 40 to 
70 revolutions per minute, a single reduction (using 


belts or ropes) is not possible, as the arc (of the 


small pulley) embraced by the belt is insufficient 


to prevent slipping with a reasonable belt tension. 
Owing to the amount of floor space required, a double 
reduction by means of belts or ropes is seldom advisable. 
Ordinary spur gear is noisy, and spur gear with cat teeth 
soon becomes nearly as bad owing to the teeth of the spur 
wheel wearing unequally, due to the turn of the stroke of 
each crank. Double helical spur gear is satisfactory as to 
durability, and is a great advance пров ordinary spur gear 
as regards quiet running. For moderate sized pumps, ap 
to say 50 b.b.p., rawhide pinions gearing into cut cast-iron 
or steel spur wheels leave little to be desired. The pinions 
are most quiet when the gunmetal flanges, which hold the 
rawhide blanks together, are not carried up to the points 
of the teeth, but stop short at the roots. If carried up, 
the gunmetal teeth wear unequally with the hide, and 
cause noise and grinding. These pinions must be run dry, 
or blacklead lubricant only used, as oil or tallow softens 
the hide. The writer had occasion to try a rawhide 
pinion for driving some machinery by electric motor 
some time ago. e motor and gear were carried at 


the top of the main walls of a large office building, and 


cast-iron spur gear with cast teeth was at first 
Complaints of vibration were so frequent that the writer 
was called in to effect a remedy, and by substituting a 
rawhide pinion, while retaining the cast spur wheel, the 
noise. was greatly reduced. The gear has in almost 
constant uso for 18 months with very little wear. In 
ordinary cases, rawhide pinions and cut cast-iron spur 
wheels are most suitable. Where expense is a secondary 
consideration and freedom from noise and vibration moat 
essential the best resulta are obtained with worm gear 
having & steel worm carefully cut from the solid gearing 
into a gunmetal wormwheel, which is also accurately cut 
from the solid, so mounted in a closed oil bath that the 
worm with: the wheel below the surface of the oil. 
The motor should be coupled to the worm by a rigid, not 
a flexible, coupling, and the only noise will be the knock 
in the connecting rods of the pump and in the valves. The 
worm gear will be noiseless. The durability of this worm 
gear, when well constructed, is astonishing. The writer 
has had under his observation for the last seven years a 
worm gear (as described above) driving а three-throw 
pump, which starts and stops automatically, keeping a 
hydraulic accumulator charged. It has worked con- 
tinuously night and day for the period mentioned, 
actually running probably one-half of the time, and the 
worm gear, though worn, will probably last two or three 
years longer, and the noise is trifling—in fact, the motor 
makes more noise than the gear. For centrifugal pumps 
any gear will be fairly quiet and durable, but a motor 
direct-coupled to the pump is the ideal arrangement. 
Chain gear has been used, chiefly for very small pum 
but it has not been successful, owing to the jerk on the 
chain as the cranks turn the centre. Sparking at brushes 
is apt to be caused by this. 

Answer to No. 379 (awarded 5s.).—No type of pump is 
specified in this question, and as there are two forms 
commonly used in a modern ‘electric generating station, 
both will be considered here. The two types of pumps 
are the centrifugal and the two or three throw plunger 
pump. With the frst named, it is undoubtedly best to 
dispense with all gearing by coupling the armature spindle 
of the motor direet to the spindle of the centrifugal pump. 
If for any cause this cannot be done, then the power should 
be transmitted by belting. In the case of large centri- 
fugal pumps twe belts are often used, one being at either end 
of the pump spindle. For the two and three throw plunger 
pumps a different arrangement has-to be adopted. These 
pumps are run at too slow a speed to be able to couple the 
motor direct to the crank axle. They are usually sent out 
by the manufacturers with a spur wheel attached to the 
end of the crankshaft, this gearing into a pinion on a 
countershaft, at the other end of which a place is provided 
for a belt pulley or spur wheel. The most compact way 
of driving is to gear direct from the motor into a spur 
wheel on this countershaft. It is, however, sometimes done 


by belting, which has the advantage of comparative silence 
in running, but is not so efficient as gearing, and is alwaya 
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Hable to give trouble. This method is, in fact, being 
rapidly superseded by gearing. For gearing, the best 
method is to make all pinions of rawhide, and to use 
cast-iron spur wheels with machine-cut teeth. This should 
give fairly silent running, though not as silent as belt 
driving. The rawhide pinions will probably not be as 
durable as the belt, but, on the other hand, will be very 
much cheaper to replace. 

Another form of gear (chiefly used for pumps of large 
size) is that in which the spur wheel is made with a cast- 
iron frame, with hardwood teeth tenoned in. The pinion 
in this case is of cast iron, and should have machine-cut 
teeth. This form is slightly more silent than that with the 
rawhide pinion. The wood-toothed spur wheels are, 
however, very expensive to replace. It is also not quite so 
efficient as the rawhide pinion. 

Still another form of gear is the worm and wormwheel. 
This gives very silent running, and all intermediate 
gearing may be dispensed with ; bak nevertheless, it is not 
as efficient as the spur and pinion, nor as durable. 15 also 
has the disadvantage that the pump cannot be moved 
either way for the purpose of making any adjustment 
except by running the motor, or by putting the worm out 
of gear. Cast-iren, in place ef the rawhide pinions 
mentioned above, may, of course, be used. They will be 
slightly more efficient, but noisier, 

For silent running, the different methods of gearing may 
be placed as follows: (1) worm and wormwheel; (2) 
belting ; (5) wood-toothed spur wheel and cast-iron pinion ; 
(4) cast-iron spur wheel and rawhide pinion; (b) cast-iron 
s wheel and pinion. Thore is very little, indeed, to 

0080 between (3) and (4), and belting (2) will not be 
very much more silent than these. 

For durability, they may be placed in the following 
order: (1) cast-iron spur wheel and pinion; (2) belting; 
(3) cast-iron spar wheel and rawhide pinion; (4) wood- 
toothed spur wheel and cast-iron pinion; (5) worm and 
wormwheel. 

Chain gearing has nos been found successful. There is 
much trouble caused by stretching and brenking of links, 
It is also by no means silent ranning. A further objection 
is that the chain must be kept well lubricated, and throws 
the oll or grease to a considerable extent.—E.M.R. 


Answer to No. 579 (awarded 6з. ).—It would be hard to 
say which is the best form of gearing for pumps. The 
form most favoured by makers (for positive driving) is 
spur gearing ; it runs well, is efficient, and, if the pitch 
speed is not high, fairly silent, and could be made more so 
by using а rawhide pinion and cut teeth or hardwood teeth 
in one of the wheels. It is better to put the wood teeth in 
the larger wheel, as the life of a tooth will be longer under 
these conditions, not coming into gear so often. A good 
ratio for spur gearing is 4:1. In practice, a double reduc- 
tion is usually used, thus adding to the noise and reducing 
the efficiency. Yes; chain gearing is used for electric 
pumps, and if well designed, chain speed low, etc., would 
be very suitable. Those the writer has seen were old, 
with a high chain speed, and some of the rollers missing. 
They were naturally noisy. A good form of chain for low 
5 он is made by Hans Renolds, called the “ flat- back 

in,” and although the writer has not seen it employed 
for pump work he thinks it would be suitable. Fig. 1 gives 


the form of a few links. For higher speed the bicycle form 


of chain might be used with this form. Speeds from 
1,000ft. and 1,500ft. per minute may be used. The great 
objection to chain gearing is the altering of the pitch, no 
matter how good the chain. It isa question of time, and 
when the pitch alters chains begin to be noisy and dangerous, 
and they are liable to mount the teeth and so snap. Although 
modern practice seems to have forgotten belting for this 
sort of work, it can be found in some of the Scotch mines 
ranning well at this moment, one of the great objections to 
it being the space necessary for the drive. Worm gearing 
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is also much used for 1p work, and із very suit- 
able. The redaction asy be 8:1. Thus a single 
reduction only is necessary, thus bringing its éfficlency 
up to the spur gearing. It is also silent and takes 
up small space. Touching the durability, allowing all 
forms to have the best material, workmanship, and running 
under the same conditions, spur gear would have the 
longest life, worm gearing makes a good second, chain a 
bad third, unless it has a very low speed; this not being 
eultable for electric motors, it may be counted out of the 
running. In worm gearing, one оо and one 
steel wheel is usually employed, the reason being the 
low Mem of friction between these two metals.— 
T. 8. i ; 


Question .No. 380.—Give а sketch and discuss the merits and 
demerits of an ag panel for the middle wire of a three- 
wire continuous system of distribution. 

Best Answer to No. 380 (awarded 10s.).—An earthing 
panel consists of a recording ammeter reading from 0 to 
b or 10 either way, usually of the Elliott type, and an 
automatic short-ciroulting switch, which short-circuits the 
ammeter if the current to or from earth rises beyond the 
range of the instrument. A fuse is often placed in 
circuit with the earth connection, but this is, I believe, 
against Board of Trade rules. А good way ie to place 
a substantial resistance across the fase, so that in event 


SNORT CIACUITING 
ZR VALS 


of a dead earth on the mains the fuse would blow, leaving 
the resistance in, thas preventing damage to plant. If the 
supply is at 450 volts across the outers, about 10 ohms 
would allow 22 amperes to flow to earth, which, I think, 
will satisfy the Board of Trade for a small station. The 
advantages and disadvantagos of earthing the middle wire 
were dealt with at some length inthis paper a month or so ago, 
and need hardly be dealt with again; and it need only be said 
that as the Board of Trade require the middle wire to be 
earthed, it is desirable to know a little of what is taking 
place with regard to earth leakage. Unfortunately, the 
ammeter does not tell us much, for if the from both 
outers is equal the ammeter will register zero. In practice, 
however, the negative main always falls below the positive, 
as the negative attracts molature and the positive repels it. 
The negative main always has a downward course, but the 
positive generally keeps up to the mark pretty well Ав 
the ammeter is over to the negative, if an earth occurs on 
the positive it will fetch it back again, and some idea can 
be got of the insulation. If an earth occurs on the middle 
wire, the earthed ammeter will follow to a certain extent 
the middle-wire ammeter, for the out-of-balance current will 
flow through the earthed ammeter to earth, through earth 


to the leakage, and on to the middle wire. 


CATALOGUES RECEIVED. 


From the General Electric Company we have received their 
new instrument list, in which we find everything—ammeters, 
voltmeters, electricity meters, automatic cut-outs, etc.—moat 
clearly described. Oar special attention, however, is drawn to 


the firm's ‘‘ Stanley Instruments, the *'Stanley-d'Arsonval," 
and the 


meter, which is во well known that it calls for no comment on 
our 


rtable and automobile instruments, and the Aron 


to auto- 
matio cut-outs, and also to an automatic described 


rt. In this list the firm devote а d Б 
e switch 
farther on in the list, | 
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LEGAL INTELLIGENCE. 


VIBRATION NUISANCE. 


An interesting action. Kite v. New Grand (Clapham Janction), 
Limited, came before Mr. Justice Joyoe in the Chancery Division 
of the High Court this week, the plaintiff seeking an injunction 
to restrain the defendants from causing an alleged nuisance by so 
using their engines which generated the electric light for the 
theatre as to produce vibration in the plaintiff's house. 

The plaintiff stated that although there was a row of houses 
bebween his domicile in Severus. and the theatre, the engine 
caused his windows and furniture to rattle, and prevented him 
and his family securing 55 sleep. Unless a person had 
the hide of a rhinoceros, he alleged, he mus feel the annoyance. 

Another witnsss, described as a musician, complained that the 
noize so irritated his wife that she worried his life out, while the 
beating of time by the engine did nob quite synchronise with the 
time to which the music he was practising was set. He had to 
plug аро windows and take down his pictures. 

Another lodgér, who in his leisure hours does a little amabeur 
photography, all thab the vibration caused the bottles in his 
-room to rattle and annoy him. It also shook his lamp-shade, 
his windows, his chair, and his. venetian blinds. 


A fourth witness said there was *'no ке tremor, bub the 
8 


atmospheric concussion from the exhausb steam rattled the 
windows doth ab the front and back of his house, especially when 
the wind was blowing his way. "m 

шыт" for the defendants stated thab they never noticed any 
vi А 


His Lerdship said this was nob a case in which. when the: 


matter had been broughf-to the attention of the defendante, they 


had immediately taken steps to remedy it, and ib was only last 


Friday that:they. had taken any effectual precautions. An injanc- 
tion must be granted, and he would give bhe plaintiff £5 damages 
and award him his coste, | 

Judgment accordingly. 


AN ELECTBIC BATH. 


In the King's Bench Division an action. brough 
John Gwynne against the Medical Electro-Thermic 
Company, Limited, and another, to recover damages for personal 
injuries caused, as alleged, by the negligence of defendante’ 
servante while administering an electric bath to Mra, Gwynne, 
resulted in a verdict for the plaintiffs, with jd. damages. 


ELECTRICITY SUPPLY AT KEIGHLEY. . 


An application was made ab the Bradford County Court on 
behalf of the Fleece Mills Company Limited, of Keighley, last 
week for permission to alter their articles of association. | 

Mr. Richard Watson, who appéared for the company, said thab 
they were the owners of mills and other premises in the centre of 
Keighley, and they had the power to supply gas both as an 
illuminant and as a motive power. They now wished to have their 
articles of association so altered as to enable them to supply elec- 
tricity for the same purposes. | х 

Mr. T. Б. D. Wright opposed the spplication on behalf of the 
Keighley Corporation, contending that by a stricb interpretation 
of the articles of association the company were entitled to supply 
gas to their tenants only. 

In giving judgment, the learned County Court Judge pointed 
out that there was nothing to prevent the attainment of the object 
desired by the company if they wound up the nb company, 
and formed a new one; and he could not understand how the 
interests of the Corporation could be affected by allowing the 
company to do the same thing by the simple and easy procees of 
altering their memorandum of association. Ав for supplying 
electricity to persons other than their own tenants, they would 
have to geb special powers to pass under streete ; but there was 
no reason why they should be prevented from applying for such 
powers. He therefore confirmed the alterations in the memorandum 
of association. Judgment accordingly, 


SMOKE NUISANCE AT HALIFAX. 


The Halifax Corporation were summoned before the borough 
magistrates this week at the instence of the Health Committee for 
an alleged smoke nuisance at the electricity works. » 

Mr. Terdoff, for the prosecution, said the Health Committee 
were charged with the duty of seeing that these smoke nuisances 
were abated, and they felt that they could not take proceedings 
against other ns whilst a similar nuisance was created by 
another department of the Corporation. In consequence of com- 
plainte having been made by other people than those in the 
Corporation, observatione were takon by the inspectors. Оа Dec. 7 
the chimney was watched from 1.50 to 2.30 during which time 
black smoke issued for 10 minutes. Оа Dec. 10, from 2.45 to 
3.45, black smoke issued for 19 minutes. On the matter 
being reported to the Health Committee, they ordered the usual 
notice to be served, calling attention to the nuisance, and request. 
ing that it should be abated. Afber the time specified in the notice 
hed expired further observations were taken, and for some little 
time there was an improvement. On April 8, from 2 10 to 3.10, 
black smoke issued for eight minutes, On May 14, from 
2,20 to 3,20, the duration was 13 minutes, and from 8,20 to 4.90 


five minutes, 


 renewals has been charged 


The limit allowed by the committee was five 
minutes. 


The defendants were nob re „ bud a letter from Mr. 
Street, the manager, stated that they had several times tried 
various so called emoke preventing appliances, bub without good 
resalts. About two months ago £320 was spent on опе, bub it 
was nob satisfactory. They were doing their utmost to meeb the 
difficulty, апа other methods were pelog adopted, but they were 
handicapped by the constantly varying load. 

The Chairman said the Bench considered this a very case. 
In was one of the worst brought before them for a long time. The 
Health Committee had done a very proper thing in taking these 
proceedings. + If they had nob proceeded against the Corporation, 
10 would not be much good pr ing against anyone else. The 
excuse in this matter was just the same as was generally given by 
other firms. The smoke nuisance was very great, and ought to 
be put down more severely. T was no more excuse why the 
Corporation should nob put vheir chimney» right than why other 
people should поб put theirs right. The Corporation would 
fined £5 and coste, and an order made for abatement. ' 


CLAIM FOR ELECTRICAL WORK. 


Iu the Westminster County Court on Friday. before his Honour 
Judge Lumley Smith, the case of Wells v Chator was tried. Ib 
was was an action by the plaintiffs. a firm of electrical engineers 
carrying on business аб 56, Paddington street, W., to recover 
a sum of £21. 183, in respect of electrical work carried out to his 
0 er, 

Mr. A. В, Raynes, a member of the plaintiff firm, said that in 
the ordinary course of business the defendant asked for an 
estimate for certain electrical work which he desired to have 
carried out, An estimate was supplied and approved, and in due 
course the work was completed, bud the defendant had dieregarded 
all applications for payment, and consequently this action was 


| brought. 


Mr. Frank Hills. second engineer to the borough of Hammer- 
smith, said he had inspected the plaintiffs’ work in order to see 
that ib was done to the satisfaction of the Council. He found that 


Ji was well done in every way, and thas the charges were 


t by Mr. and Mrs. | 
Generator 1 claimed, with costs. 


reasonable, 
His Honour gave judgment for the plaintiff firm for the amount 


TELEPHONES. 


In the Debts Recovery Court, Sootland, last week the National 
Telephone Company, Limited brought an action against a local 
solicitor for payment of £3. 184. 2d. for trunk dues and £8. 15s. 
of rent payable ab March 29 lest for use of telephones for the 
ensuing year. The defender adn the clsim for trunk du 
bat objected to psy the rent on the ground that the company h 
on April 15 cut off hie connection with the exchange, and that ib 
was nob competent for them to sue for the forehand rent of a 
subject of which they had deprived him the use, He would have 
had no objection to pay if the uee of the telephone had been 
continued to him. | 

The Sheriff-Subetitute, however, was of opinion that if a 
customer of the company did nob pay his forehand rent the 
company could both sue him for it and disconnect him from the 
exchange till he paid. He therefore granted the decree asked for 
with costs. | 

Another action brought by the National Telephone Company 
againsb Mr. E. G. Fletcher to recover £8, one year's subscription 
in advance for connection with the telephone system, was disposed 
of in the Southend County Court. | 

His Honour eventually gave jadgment in favour of the plaintiffs 
on tbe ground that although the defendant doubtless inbended to 
terminate the agreemenb of £8, he had, in facb, nob done во, 


GOMPANIES' MEETINGS AND REPORTS. 


NORWICH ELECTRICITY. 


The directors in their report for the year ended Dec, 31, 1900, 
state that, notwithstanding a great advance in the Sade of coal, 
and the facb that a considerable sum which haa been spent in 
to revenue, the directors are able to 
maintain the same rate of dividend as that declared for 1899, 


without having had occasion to advance the rates charged for 


current. Daring the year many new customers have beet 
acquired, and the number of lamps wired and motors worked 
from the . mains is now much larger than ab any 
former time. The constantly increasing demand for current and 
the extension of mains during the last two years have involved а 
considerable expenditure on capital account, for which the 
directors have obtained a temporary еп from Barclay and Co., 
Limited. In order to discharge thie, and to provide the further 
capital which will be necessary for the development of the Oom- 
pany’s business in 1901, the directors propose to offer to the 
shareholders, pro rata, in the of one new to every four 
old shares held by them, 1,750 of the 3,000 £16 shares still 
unissued, at а premium of £4 per share. Including £125. 9s, 10d. 
brought forward: from last ‚ and allowing for interest on 
debentures, bank interest, depreciation, the revenue account 
shows a credit balance of £4,487, 4s., out of which the dfrectors 


870 THE ELECTRICAL ENGINEER, JUNE 14, 1901. 


propose to pay. a dividend of 6 per cent. (free of income tax), 
absorbing £4,200, and to carry forward the balance of £257. 4a. 


Dr. REVENUE ACCOUNT, £ а. d. 
Working expenses—Coal, eb ....-..-.- 5.054 19 7 
Salaries and wages . s c 1.638 19 6 
Repairs and maintenance. . . 2.241 6 4 
Rates, taxes, and insu rande oos sos oms oue 1.112 18 1 
Managemenb expenses — Salaries ........ .... —— 1,180 411 
Stationery, eto... mo sos oms e os ses cesses а 298 910 
Rents ооо o oo o mo oom овоо ое ооо оо о 00 о е ошо ооо ов omeo же o ae o Фе oan o 6 18 2 6 
Auditor s £66 sssaaa an eee 21 0 0 
Managing director. . wo o me o me on e oe 0m 250 0 0 
Fees payable to Board of Trade —— € 38 15 10 
Law erpens es 17 14 8 
Directore’ fees, 1900. —. 5 " 300 0 0 
Interest —Debenture interest .- ... es 1,189 16 7 
Bank ioteres bd. он „ € 0000000060 000000 235 19 10 
De reciation (1900) EE 3 600 0 0 
B noe Өе 0 099050900090 0090 090 ото оо обого ошо ооо ооч оно 09009 090090060 - оо 4 381 14 9 
£20,923 1 10 

Cr. £ ad 
Sale of current, meter rents, and installation work 20,884 5 4 
Rent of portion of Duke-streeb property. Бе 37 4 0 
Transfer fees е. MONET 112 6 

£20,923 1 10 
GENERAL BALANOE-SHEET. · 

Dr. | Liabilities. £ s.d. 
7,000 £10 shares... es sa > ao reer o am a mo o mt o amm ooo ос ow о v 70,000 0 0 
Debentures . . . . 30000 0 0 
Sundry creditors ........ .......-.—.. €—— —— ves 3,450 6 1 
Balance, пей revenue account ................... TENE 4,457 4 0 
Loan from bankers .......................—....е›5 sees . 13,00 0 0 
Depreciation accounb .......... — — . 2156000 0 0 
Reserve fund account ...—..—..—.—.— .. .. . . . 10000 0 0 

£150 907 10 1 

Cr. Assets. £ B. 
Expended on properties and buildings. 22,496 9 
Expended on machinery /p ... 43265 2 
Expended on mains апа mebers....... eem -—-... 65.361 2 


Expended on free wiring and motors 
Stores in hand—Ooal, 0 $ bo. oan oan o me o n oam o-an o o 

Stock in hand, installation work 
Outstanding debtors’ accounts 
Cash in hand ———————————À 
Cash ab Бапкер arre i cee Cód 
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£150,907 10 
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TELEGRAPH MANUFACTURING. 


The ordinary general meeting of the shareholders in this Com- 
pany was held on the 7th inst, ab Liverpool, Mr. James Taylor 
(chairman) presiding. 

The Ohairman, in moving the adoption of the report, said that 
lasb year they made a profit of £41,284, whereas this year ib was 
£35,183, The difference had been caused by two reasons. In the 
first place, last year they had an exceedingly good contract, which 
did nob extend to the year now closed. In the second place, last 
year was one of greab difficulty in making their в, for during 
thab time they неу reorganised the whole factory. Where 
they used to drive with steam-engines, they now used electric 
power, and the machinery had had to be altered to have thab 
power applied. They therefore thought it better to pub forward 
their best endeavours to geb the works into thorough working 
order before uning to tender, They were now in а position 
to do so, and they had every right to expecb а share in some 
of the large contracts which were being given out by various 
oo tions. Oub of the profits they had paid a preference 
dividend, also tbe small expenses of issuing the new shares. They 
had paid an interim dividend on the ordinary shares ab the rave of 
8 per oent. annum, and out of the balance they transferred 
£6,500 to the reserve fund, £4,442 to depreciation account, and 
they pro to pay a further dividend of 6s. per share, with a 
bonus of 2s., making in all for the year a dividend ab the rate of 
12 qe conb., the same as last year, Turning to the balance-sheet, 
their property with machinery and buildings had been increased 
by some £16,374. The stock in- rade was very much Ager this 
year, but it was all stock, and a larg rtion of ib was 
some raw material which they bought for a speokal order in hand. 
On the other side of the balance-sheet the reserve account now 
stood at £55 000. In the report it was stated that the telephone 
industry would become a mosb important branch of the Company's 
business, and in view of that and the fact that the Liverpool 
factory was being worked to Ив utmost capacity, they were taking 
tbe necessary вбере to meet the increased demand. А great many 
towns had gone into the question of providing their own tele- 
phone exchanges, and for some years the Company had made а 
8 of equipmente for the big central switchboards used 

y tele 


one companies, He believed they were the only firm 
in Kogland who made these to any extenb. Previously 
they all used to..come from America. They had fitted up 


a very large number of exchanges for National Telephone. 
Company, and when two towns, Glasgow and Tunbridge Wells, 
gave out their orders for central boards, he was glad to say 

hab they secured both. In addition to that, only last night he 


had heard that another important town had given a contract to 
the Company, so that they were in the unique position of having 
secured the only orders for these boards which had been given. 
They were fearfully pushed for space, апа they had, therefore, in 
Liverpool practically negotiabed for the necessary land upon which 
to pub & proper factory. He moved the adoption of the report. 

Mr. J. 8. Harmood Banner seconded the motion, which was 
ultimately adopted unanimously, a vote of thanks to the chairman 
concluding the proceedings. 


NEW COMPANIES. 


_ The following new companies have been registered since our last 
issue : 


J. Stenner and Co., Limited.—Capital, £15,000 in £5 shares. 
дъјесо: to acquire the business of Mesers, J. Stenner and Co.. 
and to carry on the business of manufacturing and electrical 
engineers, ebo. 

Priory Motor, Limited.—Capital, £5,000. Objecb: to adopt 

ments (1) with Arthur Halleb and Co., Limited; (2) with 

L. Loveri ge ; (3) with the Crawford Gear Company, Limited ; 
and (4) with the Hamilton Motor Patente Syndicate, to carry on 
the business of engineers, makers and repairers of motors, motor- 
carriages, etc. | 

Magnus Volk, Limited. — Capital, £10,000, in £lehares, Object: 
to acquire, undertake, and work the electrical tramways on the 
beach in the borough of Brighton, east of the west entrance of vhe 
Aquarium, now worked by Magnus Volk, under the sanction of 
the Brighton Town Council, and any additiqns to and ex 
of the raid tramway ; to carry on the business of tramway pro- 
prietors, electrical and general engineers, etc, 

Ham, Baker, and Co., Limited.—Capital, £40,000, in £1 shares. 
Object : to acquire the business of Messrs. Ham. Baker, and Co., 
13, Grosvenor-road, Westminster, and the Municipal Engineering 
Works, Langley, Worcestershire, and to carry on the business of 
ironfounders, mechanical, sanitary, water supply, and electrical 
engineers, manufacturers of electric and steam motors and 
machinery, contractors for public works, promoters, ebc. 


APPOINTMENTS VACANT. 


Tramways Manager, South Lancashire Tramways Company. 
Details in our advertisement columns. 

Charge Engineer, city of Bristol electricity department, £3 per 
week. Details in our advertisement columns. 

Instructor in Electric Wiring Classes, two evenings per 
week, Battersea Polytechnic, £35 per session. Details in our 
advertisement columns, 

Meter Inspectors, borough of Nelson, 30s. per week, June 15; 
Bradford, accustomed to Ferranti, Thomeon, and Bastian meters 
pred 30s. per 50-hour week. Details in our advertisement 
columns. | 


Student Demonstrater in Mechanical and Electrical 
Engineering, for session September to July, part time only, 
Battersea Polytechnic, £50. Details in our advertisement 
columnas. 

Resident Engineers, Grays Urban District Council and Epsom 
Urban District Council, nob exceeding £3 per week. 

Electrician, for moter testing department. Details in our 
advertisement columns. 

Private Assistant to manage small electrical installation. 
Details in our advertisement columns. 

Partner to invest in well-established electrical engineering 
business, Details in our advertisement columns. 

Salesman Traveller with good electrical connection. Details 
in our advertisement columns, 


CONTRACTS FOR ELECTRICAL SUPPLIES 


CONTRACTS OPEN, 


Brighton.—The Guardians require tenders for the wiring of 
the workhouse. 

Taunten.—The Corporation invite tenders for free wiring. 
Tenders by July 1. 

Stepney.—The Borough Council invite tenders for supply of arc 
Up 5 for the year ending June 30, 1902. Tenders by 

une 26. 

Wigan.—The Electric Light and Tramway Committee invite 
tenders for 12 double-deck single-truck electrical cars. Tenders 
by June 18. Details in our advertisement columns. 

Blackburn.—Toenders are invited for the supply of wrought- 
iron tubes, and for the supply of steam ooal required during 
next 12 months. Tenders by June 21. Details in our advertise- 
menb columns. 

Nelson.—The Electricity and Tramways Committee invite 
tenders for supply, etc., at their electricity works of a travelling 
crane. Particulars may be obtained from Mr. W. n Fraser, 
Tenders by 25th inst. 2. 1 e Hie, oe 
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Whitehaven.—' The Water and Lighting Committee invite 
tenders for the purchase of about 20 tons of second-hand rubber- 
oov cables. Tenders by June ?4. Particulars in our 
advertisement columns. 

Leigh.—The Tramways and Electricity Committee invite 
tenders for the supply of electricity meters for a period of 12 
months ending June 30, 1902. Tenders by June 22. Details 
in our advertisement columns. 

Barking.—The Urban District Council invite tenders for the 
supply and delivery of 50 cast-iron streeb lamp columns. Раг. 
tic may be obtained from Mr, C. F. Dawson, surveyor to the 
Council. Tenders by June 19. 

Nelson.—The Electricity and Tramways Committee invite 


tenders for supply and erection of a genera seb. Particulars 
may be obtained from Mr. W. Alan Fraser, borough electrical 
engineer. Tenders by 18th inst. 


Poplar —The Electricity Committee invite tenders for the 
supply of multiple-core lead-covered feeder and network cable 
and accessories for mains extensions, Tenders by July 2. 
Particulars in our advertisement columns. 

West Ham.—The Council invite tenders for two 500. kw. con- 
tinuous-current tramway generators, coupled direct to three 
850-1. h. p. steam engines, and 11 waber-tube boilers. Tenders by 
June Details in our advertisement columns. 


Christianis. —The Government Railways invite tenders for 
37,600 ko. 4mm. galvanised iron wire, 9,300 ko. 3mm. galvanised 
iron wire, 12,800 insulators, etc. Tenders by June 26. Particulars, 
ete., ab the office, Jernbanetorvet 8-9, Christiania, 


Madrid.—The Public Works Department of the Department of 
Agriculture, Madrid, invite tenders for the construction and 
working for 60 years of an electric tramway from Santiario de la 
Yedra to Balza. Tenders by July 26. Particulars at that office. 


ыо ш. Corporation invite 55 the wiring of 
ce preparatory to а supply of electricity from 
the онбир н mains. Specification, etc., may be obtained from 
the borough electrical engineer, Mr. E. Cross. Tenders by 20th 
inst, | | | 

Leith.—Tenders are invited for one Lancashire boiler, with 
Galloway tubes (similar to the present installation), and additional 
steam-piping, at the electricity works. Specifications. etc., may 
Lear heer gi from the Burgh Electrical Engineer. Tenders by 

Amsterdam.—The South Holland Electric Railway Compan 
invite tenders for the supply of 3,600 tons of steel rails wit 
e Specifications, price 2fl. (3s. 44d.) may be 
obtained from the engineers, Beversen and Van Heurn, The 
Hague. "Tenders by June 15. 

Barking Essex) — The Urban District Council invite tenders 
for the supply and erection of condensing plant, comprising 
surface condenser, cooling tower, electrically-driven air and 
circulating pumps, steam grease extractor pipework, Full 
8 өбс., may be obtained from the Engineer, Electricity 

orks, Rast- streeb. Tenders by June 19. 

Rio de Janeiro. —Tenders are invited by the Brazilian Govern- 
ment for the supply of electrical machinery for the hoisting and 
transporting of locomotives ab the Engenho de Dentro Works. 
Such particulars as have been received may be examined on 
5 application ab the Commercial Department of the Foreign 

се any day between the hours of 11 a.m. and 5 p.m. Tenders 
by July 8. 

Epsom.— The Urban District Council invite tenders for supply 
of meters (direct-current) and cut-oute. Specifications, etc., can 


be obtained from Mr. E. G. Wilson, clerk, High-street, Epsom, оп. 


deposit of £2. 2s. for each specification, reburnable on receipt of a 
bona fide tender. Specifications may be seen аб, bub not obtained 
from, the offices of Mr. W. С. C. Hawtayne, 9, Queen-street-place, 
London, Е.С. Tenders by 12 noon on 22nd inst. 

London, N.E.—Tenders are invited for the erection and con- 
struction of, mechanical coaling apparatus for the municipal 
electricity works, for the Electric Lighting Committee of the 
metropolitan borough of Hackney. Specification, etc., may be 
obtained at the offices of Mr. Robert mmond, M.I.C.E., con- 
sulting engineer bo the Corporation, 64, Victoria-street, West- 
minster, London, 8.W., on payment of £1. le. Tenders by 
4 p.m. on July 4. 

London, S.E.—The Borough Council invite tenders for the 
supply of electricity meters, demand indicators, and main fuses. 
8 cations, eto., can be obtained ab the Town Hall, Spa-road. 
Bermondsey, on payment of a fee of £3. 3s., which will be returned 
on receipt of a bona fide tender. The specification may also be 
inspected act nob obtained) at the offices of the engineers, 
Kincaid, Waller, and Manville, 29, Great George-street, West- 
minster. Tenders by noon on July 1. 

Manchester,—'Tenders are invited for the supply, delivery, and 
erection ab their Stuart.streeb generating station of five elec- 
trically-driven overhead travelling cranes, for the Electricity 
Committee. Specifications, etc., may be obtained on application 
to Mr. F. E. Hughes, secretary, Electricity Department, Town 
Hall, Manchester, on payment of fee of £2. 2s., and may also be 
inspected, but not obtained, at the offices of the engineers, 
Messrs. Kennedy and Jenkins, 17, Victoria-sbreet, Westminster, 
S. W. Tenders by 20th inst. 

Mansfield. —The Corporation invite tenders for the supply and 
erection of—boiler-house planb: three Lancashire boilers, mecha- 
nical stokers, steam pumps, economiser, and motor; engine-house 
plant: three 200-kw, high-speed steam generators, motor trans- 


former, balancing motor transformer, and accessories ; Korting 
condensers and electric pumps, switchboard and instrumente, 
accumulators, overhead travelling crane, electricity sapply mains ; 
public lighting: arc lamps, poste, and accessories ; meters, an 
workshop equipment, Tenders by July 12, Details in our adver- 
tisemenb columns. j | 

Erith. —The Urban District Council invite tenders for the supply 
and erection of two Lancashire boilers, with шып, economiser, 
feed pumps, etc.; pipework, ebe,, in engine and boiler house; 
surface-condensing piant, three steam alternators (vertical enclosed 
high-speed engines direct coupled to three-phase alternators), 
main switchboard and connections, 10-bon engine-room 3 
crane, transformers, sub- stations, and equipment, undergroun 
mains, conduits, roadwork for private and pans lighting, arc 
lamps (open уре), poste, and station lighting. enders by 
June 24, Details in our advertisement columns. 

Cleckheaton.—The Urban District Council invite tenders for 
tbe supply and erection of the following plant: (Section C) 
engines, dynamos. Tenderers musb tender for the whole of the 
section, and nob for part of it. Specifications, ebc., may be 
inspected at the offices of Mesers. Gibbings and Baker, Pi illy- 
mansions, 17, Shaftesbury-avenue, London, W., and Old Bank- 
chambers, Cheapside, Bradford, on and after 8th inst., and may 
be obtained on application to the Clerk of the Council, Town 
Hall, Cleckheaton, on payment of the sum of £2, 2s., which sum 
will be refunded on return of specification with bona fide tender. 
Tenders by 22nd inst. 


RESULTS OF TENDERS: 


Aston.—The District Council have accepted the tender of 
Handley and Shanks, аб £400, for wiring in connection with the 
destructor. p: 

Swindon.—The Corporation hsve sealed a contract with Siemens 
Bros. and Co. for the supply of two steam dynamos for the 
generating stabion. EN. et 

Rhyl.—The Hart Accumulator Company, Stratford, E., have 
secured the order for the supply of storage battery required for 
Rhyl electric lighting. 

Colchester.—The Town Council have accepted the amended 
tender of J. A. Kuner of £45 fer adapting the installation ab the 
Military Hospitai to take current at the higher pressure. 

Battersea.—The Lighting Committee have accepted the offers 
of Geipel and Lange and the Schabtner Electricity Company to 
supply 12 prepayment meters each ab £58, 138. 5d. and £41, 118, 
respectively. TD 

Doncaster.—The Corporation have accepted the tender of 
Mr. H. Gielgud, 140, Leadenhall-street, London, for steel ved 
girder tramway rails for eight miles ot tramways in the borough 
of Doncaster and neighbourhood. 

Walsall.—The tender of T. Parker, Limited, Wolverhampton, 
for supplying and erecting the new transformer required for the 
Freer-street sub-station. ab £780, and for supplying a spare 
armature for such transformer, at £266, has been accepted. 

Fulham.— The following tenders have been accepted: С, 
Cooper and Co., for the installation of an electrically-driven fan, 
18in. in diameter, ab £22. 15s.; Boult Bros., for the supply of 
engine oil for the twelve months ending March 31, 1902, £135. 9s, 

Kirkcaldy.—The Town Council have agreed to accept the 
following tenders in ounnection with the tramways and electrio 
lighting for the town: Laurence, Scott, and Co., Norwich, engines 
and dynamcs, £6 620; Tudor Accumulator Company, London, 
etorage battery, 21,364, with £80 annual charge for tenance ; 
Carrick and Ritchie, Edinburgh, overhead travelling crane, £370. 

Hornsey.—The District Council have received the following 

tenders for erection of an electric lighting station in Tottenbam- 
lane, Hornsey : 
F. G. Minter, Page-streeb, Westminster 2.2... 216.970 
Lole and Lightfoot, Chelsea............. Басаст € — 
G. Munday and Sons, Trinity.square, E. C..... os s oe 
,, ны nni 
J. Christie, Richmond - road, W... . 
W. Gregar and Son, Stratford  .......... Sellers ON Pa Us 
W. Lawrenoe and Son, Waltham Abbey .. sosoo 
J. Willmott and Sons, Tobtenham-lane, Hornsey ............ 
Wilkinson Bros., Finsbury Park... . . á 
Е. and E. Davey, Southend-on-Sea ................... esemes- 15,495 
Braid, Pater, and Co., Bow-churchyard, Cheapside 

(accepted) FRA "—  —— — Án Is [11 

Най Тһе Electric hting Commivtee have received the 
following tenders for 12 direcb-current sbreeb arc lamps, erected 
complete with cast-iron posts and spare parte and accessories : 
Oliver and Co., Burrage-road, Woolwich (accepted ... £368 6 6 
Verity, Limited, Hardman-street, Manchester ....... „ 348 14 0 
Improved Electric Glow Lamp Company, Limited, 

11, Viotoria- street London, S. WJ ——.————.— SOL 0 
Siemens Bros. and Co., Limited, Woolwich, Kent...... 352 8 
New Oentury Arc Light Company,. Limited, Iliffe- 

street, London, S. E.. . —— Wa eer bip ei Cada . 354 12 
Walsall Electrical Company, Limited, 57, Bridge- 

streed, Walsall ....................................... —.— 861 13 
Crompton and Oo., Limited, Mansion House-bulldings, —— 

382 4 
General Electric Company, Queen Victoria-streeb,  . 

London, /// ³˙˙AA A Р ЧИРИЈНИЯА — 409 14 6 

Tramways, Committee have кере the - 


London, E.C........ — ——— "—" 
Neweastle.—The 
following tenders: Dick, Kerr, and Cò., Edinburgh and London, 


QO Ф oO 20 


Johnson and Phillips, Old Charlton, Kent 


812 
1,000 tons of rails and fishplatee, £6. 8s. 9d. and £12. 10a tom 
respectively ; J. F. Miller, North Shields, erection of ping 
station in connection with the power stetion, £2,668 ; Simpson, 


Newcastle excavations and laying of pipes to pumping station. 
about £1 681; Electrical Power Storage Company, car-sheda and 
storage battery, £2,117 3:.; J. H. Holmes, Shield field, battery for 
sending the electric current along the raile, £380 ; Veitch, Barrack- 
road, aiterations to the Haymarket car-sheds and the Gosforth car- 
ehede, £5,178, 14s. Id. and 23,646. 183. 114, respectively. 


BUSINESS NOTES. 


TRACTION. 


Dundee.—The Secretary for Scotland has passed the Corpora- 
tion’s tramway provisional order. 

Londen County Council Tramways.—In the House of Commons 
this Bill has been read a third time. 

Leeds.—It has been decided to equip the whole of the Corpora- 
tion tramcars with the Tidewell lifeguard. 

Brosdstatrs.—4An inspection by the Board of Trade of the town 
portion of the electric tramway line has been made. 

Tiferd — Colonel von Donop has held an enquiry into the Urban 
Districb Council's application for sanction to borrow £106,737 for 
tramways. | 

Coseley.—The British Electric Traction Company have com- 
menced breaking up the roads at the Fighting Cocks to lay down 
the electric tramway system. 

Lowestoft —The Town Council have approved a draft agree- 
ment with the National Electric Traction Company with reference 
to the proposed electric tramways. | 

Northfleet (Kent) —The British Electric Traction Company 
have commenced the work of construction in connection with the 
proposed local electric tramway scheme, i 

Cleator Moor.—The District Council аб a special meeting have 
decided that a petition be presented to the House of Lords against 
the West Cumberland Eleetric Tramways Bill. 

East Molesey.—Wibth regard to the London United Tramway 
Co y's scheme for the district, the Council are ad vieed there 
will be no difficulty in obtaining 40ft. bridges and the 9%. Gin. 

By-laws.—The by-laws and regulations of the East Ham Urban 
Distriod Council tramways, the Bolton and suburban tramways, 
and the borough of Bolton tramways have now been published. 

Motor Vehicles fer Heavy Trafüc.—There are rumours of the 
formation of & strong company ча for its object the-popu. 
larising of the heavy motor wagon for ordinary purposes of 
commerce. 

Private Bilis,—In the House of Commons the following Bille, 
received from the Lorde, have been read a second time : Oheeter 
Corporation Tramways, South Lancashire Tramways, and Tyneside 
Tramways and Tramroads. ! 

Birmingham. — А petition praying to be heard has been 
deposited ab the Private Bill Office of the House of Commons 
aon the, Birmingham (City) Tramways on behalf of the 

andeworth Orban District Council. 

Stockport —It having become necessary to widen the Tiviob 
Dale end of Heston-lane for tramway purposes, an agreement 
has been arrived at bebween the Corporation and property owners 
by which the property will be seb back. 

теа sae she pe pare юе е among п? men 
en n prepar roads for laying the lines for the pro- 
Deed leckere ‘tramways, the men resumed work last week, having 
accepted the contractor’s ofler of 5d. per hour. 

,— The British Electric Traction Company have given 
notice to the Council of their intention to commence work on the 


Sedgley section of the tramway ай two pointe, the first working 


towards Coseley and the second towards Sedgley. 

Beverley. — The town clerk has been requested to enquire of the 
North Buren Salvar Company whether they desire to work the 
North Holderness light railway by electricity, assaming terms 

be arranged with the Council for the supply of the same. 

Aucbiand.— The Urban District Council have agreed, in respect 
to electric trams, to extend the time of agreement with the pro- 
moters of the scheme to 42 years, on the understanding that the 
streets belonging to the Council included in the scheme are paved 
with wood blocks. | | 

Nettingham.—Asother step in the electric tramway under. 
taking has just been entered upon by the commencement of work 
on the Trent Bridge section. On the Bulwell section the work ів 
being pushed vigorously forward, and in a few weeks it is hoped 
that cars will be running. 

Manchester. — The receipts from the first day's running of the 
electric cars between Al aare and Cheetham-hill and zu 
town amounted to £166 195, 7d. The Corporation have decided 
to petibion against the. Manchester-Liverpool Electric Express 

way Bill in the Lords 

Giasgew.— We understand that good progress is being made 
at the Pinkston power station. The firsb American engine has 
been supplying power for the ears fcr some time, and the second 
engine is now in complete working order, so that an increased 
service of clectric cars fe to be given 

West Bromwich.—The Corporation have completed the arrange- 
ments for the purchase of the pertion of the tramways belonging 
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to the South Staffordshire Company within their district, and the 
same will be transferred shortly and worked by electricity under 
the control of the municipal authority. | 

Eechdale.—The actual construction of tbe new tramway lines 
of the Corporation has been eommenced on the Norden section. 
The ceremony of breaking the ground” was performed by the 
Mayor, aceompanied by several members of the Council and the 
borough electrical engineer, Mr. C. Atchison. 

Batley.—The Town Council have decided to apply to the 
Board of Trade for & prolongation of the time allowed for the 
commencement and completion of the works authorised by 
the Batley Tramways Order of 1900 to Feb. 6, 1902, in the first 
instance, and Aug. 6, 1903, in the second respectively. 

Merecambe.—Ab the last meeting of the Urban District Council 
a letter was read from Meesrs. Heape and Led worth, who proposed 
to seek parliamentary powers to convert the present horse tramway 
at. Morecambe into an eleotrically-propelled system. The com- 
munication was referred to the Electric Lighting Committee. 


..Sunderland.—At a meeting of the Tramways Committee called 
for the purpose of оен Тү re question of extensions, ib wag 
stated that it would -cosb £5, to alter the road levels, and it 
was agreed that a joind meeting of the Tramways and Highways 
Committee should be held to settle the cost bebween the two. 


Pontypridd.—The Tramways Order Confirmation Bill, the 
object of which is to authorise the Urban District Council to 
construct electric tramways in the district, came on. before the 
House of Lords Examiner for proof of compliance with Standing 
Orders. The Bill will be reported for second reading in due course. 


Automebiles.—The Automobile Club, feeling that the duab 
raised by fast motorcars constibubes а more в annoyance to 
other users of the public roads than mere quick travelling, has, 
we understand, offered a prise cf 100 guineas to stimulate 
inventors to devise some means by which this objection may be 


Hampton Won. It was stated аб the last meeting of the 
District Council that no definite. information could be obtained as 


| obviated. 


to the date of the commencement of the construction of the tram- 


way lines along the Hampton Court and Upper Teddington roads. 
At the present time the company are constructing the 
section of the line. 

Edinburgh.—4A meeting of the Lord Provost's Committee has 
been held, at which the letter of the tramway lessees 
the discontinuance of the oircular route was again under - 
sideration. A draft reply was generaly approved, and it is 
understood that the committee ask the tramway lessees to resume 
the circular route service. 

Glasgow Automebile Movement. —A oen under the 
auspices of the Scottish Automobile Club, Edinburgh, was held in 
Glasgow this week, when a resolution was unamimously adopted 
that a Glasgow and West of Scotland section of the Scottish 
Automobile: Club, affiliated to the Automobile Club of Great 
Britain and Ireland, be formed forthwith. 

Bristol Tramways Co —We are informed that the directors of 
this Company, having decitled to issue the further 25,000 4 per 
cent. cumulative preference shares created at the last 
meeting of shareholders, have given to registered holders only of 
the Company’s debenture stock, preference, and ordinary shares 
the privilege of applying for the new shares ab par. 

Worthing.—The Town Council had the proposition before them 
аб a special meeting last week that application be made for a 
provisional order authorising the construction of electric tramways 
or light railways in the borough and adjoining parishes. А 
numerously-signed memorial against the proposal was present. 
Ultimately the consideration of the matter deferred. 


Darlington.—The Town Council have decided to apply te the 
Light Railway Commissioners for an order authorising the Council 
to construct and work or to contract for the construction and 
working of light railways in Darlington in substitution of the 
present tramways. A public meeting has passed a resolution in 
favour of a plébiscite of the town being taken on the question of 
the tramways. 

Nelson —At the last meeting of the Town Council, the Deput 
Town Clerk reported the payment of the purchase money 
interest to date for the Nelson portion of the tramway under- 
taking. The Borough Surveyor submitted his report on the 
repaving of Manchester-road with wood or granite in connection 
with the reconstruction of tramways, and the consideration of the 
matter was deferred for a month. 

Warringten.—The agreement between the Corporation and the 
Warrington and Northwich light railway has been concluded. By 
id the Corporation have secured the орка of purchasing railway 
No. 1 аб cost price, plus б per cent. for supervision, the cost 
of incidental works authorised by the order. The agreement also 
provides that the promoters shall take electric power from the 
Corporation with a minimum consumption of 200,000 unite per 
annum. 

North Metropolitan Scheme. — The application of the North 
Metropolitan Tramways Company to the Light Railways Com- 
mission for an order authorising the construction ot a network 
tramways, to be known as the Tottenham, Walthamstow, and 
Epping Light Railways is being strenuously opposed. Both the 
Wanstead and Woodford District Councils objeob to tbe е 
and a resident committee is busy drawing up petitions of pro 
and convening public meetings. 


Post Office Motorcars.—An experiment was successfully : 
оп Tuesday by the Liverpool postal officials in oarrping thé malla 
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between that city and Southpert by a mótor vehicle. Ab last 
week's trials the re tatives of the Post Office were tly 
impressed with the utility of the motor carriages for work, 
and it was desided that further experimente should be conducted 
to test the value of the vehicles for mail carrying purposes. The 
Liverpool postmaster will report to London on the subject. 


Cardif.—At tbe Town Council rapis on Monday objection 
was taken to thé lowering of the roads under the railway bridges 
in order to be able to run double.decked electric cars, 

of Trade demanding a distance of 8ft. Gin. between the roof and 
the bridge, on the ground of the = expense which this course 
would involve. The Tramways Commibteo's report on the subject 
was referred back for further consideration. It is stated that 
tenders for 2,000 tone of rails will be confined to manufacturers in 
thie country. 

Newport (Mon. ).—Ab Tuesday's meeting of the Districb Council 
an amendment was brought forward to the re of the Elec- 
tricity and Tramways Committee that the tramways be 
leased to an electrical company. The Mayor would поб accept 
this amendment, as ib was in conflict with a resolution 
already adopted by the Corporation to work the tramways them- 
selves, The whole matter of the new power station on Corpora- 
tion-road was then approved, and the tenders for construction and 
equipment-were agreed to. aa) | 

Darlaston.— The District Council have approved the plan sub- 
mitted by the promoters of the Wolverhampton District Electric 
Tramways, Limited, sh the line to constructed from 
Bilston boundary to Darlaston Green, subject to granite setts 
being laid in lieu of whinstone setts. As regards the section 
from Darlaston Green to Creacent-road, however, the Council have 
decided to ask the company to construct this similarly to the 
portion approved. A special committee has been appointed to 
consider the question of widening the roeds and raising апа 
widening bridges along the route. 

Pemberton.—The Urban District Councii have approved the 
draft agreement between them and the tramways company, 
subject to a clause being inserted to prevent the leasing or sub- 
letting of their line, and to restrict the company from first offering 
their light railway to any other body than the Pemberton District 
Council. A report of the tramways valuer, Mr. Davidson, fixin 
his valuation of the tramways at £7,750, so far as the district o 
the Pemberton Council was concerned, to be paid by the Council 
to the Wigan Corporation, was adopted. 

Seuth Shields. —At the last meeting of the Town Council a letter 
was read frem the British Electric tion Company, Limited, 
atating their intention of making pd to the Light Railway 
Cemmissioners for an order autho the construction and work. 
ing of light railways in the district. It was resolved to write the 
company stating that in the event of their came application for 
an order authorising them to lay down lines work the pro. 

tramwaye within the borough, the Corporation would take 
steps to oppose the granting of such order. 


Metropolitan Diatrict Ratiway.—2A special general meeting of 
the shareholders has authorised the Company to subscribe and 
hold shares for any sum nob exceeding £200,000 towards the capital 
of the Brompton and Piccadilly-circus Railway, and the directors 
to subecribe for debentures in the Whitechapel and Bow Railway 
Company, and also to join with the London, Tilbury, and Southend 
Railway in guaranteeing interest not exceeding 4 per oenb. upon 
any parb of the debenture stock of the Whitechapel and Bow Rail- 
way, and also subscribe for shares of the same railway nob exceeding 
half of the capital of the Company. 

Wolverhampton. —At the last meeting of the Tramways Com 
mittee а letter was read from Mr. A. H. Walker, of Johnstown, 
U. S. A, with reference to the Lorain (or Brown) surface-oontact 
system which ів about to be pub down in Wolverhampton. 
Personally. he was of opinion that the syetem is everything that 
could be desired but he would hesitate putting it ip over an 
extended area.until ib has had а more сосове trial than it has 
in Waehingto », whore it was laid some three years ago. Ib would 
be wiee to put in, say, a mile or so under proper guarantees and 
test it under all conditions for a year or so. | 


Dub)ie, — Tbe Judicial Committee of the Privy Council have 
refused an application of tbe Cavehill and Whitewell Tramway 
Company for powers to employ electric haulage and to raise the 
necessary capital for supplyiog it in the tramway between White. 
well and the Antrim- road junction of the Belfast Street Tramwa 
Company's eyetem. The Lord Chancellor said that having regar 
to the nature, character, and extent of the changes sought to be 
mede in the existing order, and having regard also to the fact 
that the local autborities opposed, the committoe thought it right 
to leave those who desired the change to proceed in the ordinary 
way. The application was accordiogly refased. | 


Hackney.—The General Purposes Committee consider tbat 
the routes of the proposed North-East London and the City and 
North-East Suburban electric railways, as amended so as to pro- 
vide for the line отом Hackney Магвһев to be constructed in 
tube, will afford gread facilities for traffic; tend to decrease the 
ab present overcrowding of the trains during the early morning 
and evening on the North London and Great Eastern Railways, 
and be a great boon to the inhabitants of the district. The com- 
mittee, however, are of opinion that there are many clauses in the 
Bills which. as at present drawn, are extremely unsatisfactory, 
and efforte will be made to secure amendments аб committee stage. 


Morley.—Abt a monthly meeting of bhe ration, the Town 
Clerk reported that he had received the drafd of an order in 
to the application which had been mede to the Light Railway 
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Commissioners by the British Electric Traction Company, Limited. 
An order was obtained last I for the construction of certain 
lines within tbe borough. and an undertaking was given by the 
prometers that would apply for an extension of those lines 
во as to authorise them to construct a branch from the Bottoms 
down to the London and North-Western Railway Station. This 
order appears to be the one which they are applying for to give 
effect to that undertaking. The matter was referred to the Electrio 
Lighting Committee, 

Birkenhead.—The Town Council have authorised the Tramways 
Committee in reepect of the following: To provide double trac 
in place of single tracks in the following streets ab an estimated 
coset as appended - in Park. road North, £4,694; in New Chester. 
road, between Green-lane and St. Paul's road. £205; in Laird- 
streot, from Park road to bhe car-eheds, £4 066 ; io Park-road 
South and in Prenton-road West, £1,200; and passing places in 
Argyle street and Hamílton-sbreeb, ab a cost of £936; also to 
apply to the Board of Trade for sanction to borrow £13,000 for 18 
additional cars; for 27,500 for extra generating plato; and for 
£1 000 for machinery and fittings ab the north- end depót, for 
effecting repairs to the rolling-stock. 


Huddersfieid. — According to the official returns the receipts on 
the Corporation tramwaye, when the cars were run for the first 
time on a Sunday. amounted to £193. 6s. 6d. This is more than 
the average on а Saturday or other day of the week. It is esti- 
mated that over 15,000 people availed themselves of Sunday's 
trams. With the introduction of.Sundey labour, bowever, the 
-tramear 3 are agitating for "а for Sandays at the rate 
of time and а half. То is said they rmined las» week-end to 


-refase fo work. Aba meeting of the General Parposes Committee 


on Tuesday the matter was under discussion, and it was moved 
that the men be granted time and a quarter psy. bub the eom- 
mittee eventually lefo the matter ia abeyance for а month. 


of the financial year the takings on the line averaged 
For the laso two months they bare £98 а week. The 
"Wigan-lane line has now been рю for publie servios. Negotia- · 
tions are proceeding with the Wigan and District Tramwaye Com- 
pany with a view to the Corporation takieg over t lines. As 
гедагів the difficulty of selling ihe Pemberton line, of which notice 
has been given of purchase by the Pemberton District Council, a 
gum bas been ayreei satiafaetory to boh parties. The Wigan 
Corporation are ondeavou: ing to ge» tha consent of Parliament to 
a Bill to continue the Wigan line to Standish and on to the Royal 
Oak ао Coppall, and also the extension of the presenb line frem 
Martland Mill to Crooke. Instructions have been given to 
the borough engineer to prepare plans for tramways down 
Pooletock. 

New South Wales Tramways.— The Railway Commissioners 
cf New South Wales in their quarterly stetement for the three 
months goaded March 31, lasd state, with regard to the tramways, 
that the total earnings during the quarter amounted to £161,698, 
an increase of £38 599. The expenditure amounted: to £114,312, 
an increase of £28 383 the nev improvemend being £10,216. The 
number of passengers carried was 25 682 063 an increase of nearly 
7,000,000 passenger fares. This advance in the tramway business 
is no doubt due to the uenis d of she electric tram system 
(which is rapidly being substituted for the steam system for many 
years in use), and also to the effect of the general introduction of 
penny fares, Daring the quarter а new section of tramways, 
that to Leichhardt (& suburb of Sydney) has been oonverted to 
electric traction. During the same period an extension of 77 
chains has been made on the line to Tighe’s Hill, one of the 
suburbs of Newcastle, | EI 

Lavoaphire Tramways. - Although the Lancaster Corporation 
have re fosed to eoll their righ.s to carry,out an electrié tramway 
scheme within the borough, iv ie reported that the syndicate in 
question have entered into an agreement with the Lancaster and 
Diestrico Tramways Company to purchase their line from Lan- 
caster to Morecambe for EI per preference. share and 18s. per 
ordinary. share, upon condition thav the Lancaster Córporetéen 
will extend the powers of the company for an extra term of 
25 years—i e., that they will promise nod to exercise their powers 
to purchase until 1935 iustead of 1910. If this power be obtained, 
the syndicate will convert the present tramways from Laneaster 
to Morecambe into an electrical overhead system of traction, 
using double lines, They would enter into an agreement. it is 
said, with the Corporation for the eupply of electrical energy, 
and make a contribution for the widening of Skerton Bridge, 
over which the trams to Mo pase, 

NHebburn.—The Urban District Council have for some time past 
been considering a series of p for the introduction of 
electric energy and tramways into the town, and we hear negotia- 

з € 
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tions are now approaching completion, Having obtained a pro- 


a 
visional order, the authority sought to make the beat terms possible 
with competing companies in preference to entering upon an 


undertaking of their own. Ab the present bime there are four 
companies with whom the Council are in negotiation for the 
supply of electricity. Three of these have practically agreed to 
provide lighting and tramway facilities, while the fourth is willing 
to supply illumination and the n energy for the trams. 
There is a feeling that it would be desirable to have a through 
service between Gateseead and Shields, and this may not be 
accomplished if a tram service for Hebburn alone is established. 
In the meantime the authority have asked the companies to 
furnish amended conditions on one or two vital points, and when 
these have been received and considered a final decision will be 
come to by the Council. | 


Gateshead.—The running of the electric cars in the town has so 
far proved a greab success, All the routes have not been opened, 
but the Low Fell, Sunderland-road, and Teams lines, which are 
running, are extensively patronised, Nevertheless, a petition 
signed by 1,084 residents of Coatsworbh-road and district, protest- 
ing against the charges of the tramways company, has been 
ре The Parliamentary Committee of the Town Council 

ave received a reporb from the Board of Trade inspector 
relative to the danger from falling trolley wires. Ib stated that 
both he and the town clerk had grasped the wires and had hardly 
felb any shock. In web weather the shock might be greater than 
on the fine day in question. Under ordinary circumstances, he 
stated that a shock at 500 volts was more unpleasant than touching 
a kettle of boiling water, bub not so painful as touching a red - hot 
pes Unless an extensive and prolonged contact were made, 
d would not be dangerous. Ib was possible that s falling trolley 
wire might cause an accident, It would, no doubt, kill a horse. 
А simple devioe might be employed to cub off the current, but he 
was nob prepared to recommend ite use. 

Motor Traction Co.—The half-yearly meeting of this Company 
was held on Monday, when the report of the directors was pre. 
sented, which stated that the two motor-omnibuses which for a 
considerable time were running between Kennington -and Oxford- 
circus were withdrawn in December last, the directors having 
come to the conclusion that all the experience that could be got 
from the working of these vehicles had been gained. The improved 
omnibuses ordered from the Daimler Company of Cannstatt were 
expected to be delivered in March, bub, owing to 
tions deemed neceesary, some delay has occurred; delivery, 
however, is promised in a few weeks. In the early -of the 
present year the factory buildings were so far completed as to 
admit of work being commenced in a portion of the premises. The 
additional machinery required is being put down as quickly as 
possible, and the Company will soon be in a position to undertake 
the construction of motor vehicles of the most. approved type. 
А large space being available for storage purposes ab the depôb,: 
the Company is now prepared to: house, repair, and keep in order 
any description of motorcar,‘ and has special facilities for charging 
electrio cars and for the sale of petrol spirit. 

‘Wakefield.—The reporb'to ‘the Board of Trade by their 
inspector, Lieut.-Colonel Donop. on the question of running the 
ырен tramway or light railway over Wakefield Bridge has 

een communicated to the promoters of the scheme and to the 
local authorities concerned. Colonel Donop is distinctly favour- 
able to carrying the line over the bridge, to which objection had 
been rai on the ground of its narrowness and ineufficient 
strength. He sees no reason why the light railway scheme should 
be hung up pending the decision of the local authorities as to 
erp what steps they are going to take with regard to the 
widening. We understand that the promoters are now seeking 
further powers ab the hands of the Light Railway Commissioners, 
having applied for an order to connect Ossetb with Horbury, 
which, in turn, is to be connected with Wakefield, and to lay a 
tramway from Wakefield to Lofthouse, Rothwell, and Hunslet, 
there to join the Leeds Corporation tramway system. Ib is 
expected that the Easb and West Yorkshire Union Railway 
Company, who have already obtained powers to construct a 
passenger line between Rothwell and Leeds, will have something 
to say on the matter when the local enquiry is held. 


Newcastie.—A detailed report as to үче! expenditure апа 
the prospective cost of the electric trolley system of tramways 
now being laid down by the Corporation states that when the 
parliamentary powers were first obtained the total estimated 
expenditure was £614,250. 10 is now eetimated that ib will 
amount to £803 281. The chief causes of the rise are put down 
to the increased cosb of generating plant and trolley wires 
owing to the advance in materials, the cosb of the tramcars, in 
the purchase of property of the old company not originally con- 
templated, and involving payment of £34 000, and £6,450 for 
arc lamps рове ab the request of the Watch Committee for 
etreet-lighting. The only portion of the undertaking which ів 
likely to remain within the estimates is the track. The sum of 
£400,000 was estimated for this, bub ib is now stated that £325 000 
will suffice. Mr. Mordey, of the firm of Messrs. Mordey and 
Dawbarn, of London, has prepared a орон for the Corporation 
upon the supply of electrical energy within Newcastle, the con- 
cluding remarks of which are: The Corporation can never again 
have soch an opportunity as the present for a satisfactory 
rearrangement. Ib seems to us that ib would nob now be difficult 
to take the matter up, aiming st а general supply by (1) the 
development of the existing stations within the municipai area, 
making full use of the new tramway station ; (2) unification of the 
system over the whole area; (3) interconnecting, so thab one 
station only could supply all needs during periods of light load.” 


certain altera · 
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The Town Council have appointed a sub-committee to consider the 
report fully, and to prepare such form of communication as they 
might consider desirable, to be sent to the Board of Trade, The 
City Council have sealed the following document: authority to 
the Public Works Loan Commissioners to deliver certificates for 
250,000 (parb of the loan of £350,000 for tramway construction) to 
the city treasurer, 


Sheffield.— With reference to the recent trouble with the tramway 
men, the following report of the Tramways Committee appears in 
their minutes: The committee have investigated the cause of the 
recenb threatened strike in connection with the dismissal of Mr. 
Ө. E. Francis, the car-sheds superintendent. As a result thereof, 
they are glad to find that ib originated only with a few fitters, car 
washers, and labourers directly under the control of Francis. 
The committee summoned before them all tte men who had teken 
part, and requested them to give explanations of their conduct. 
Nearly all the men concerned in іб having expressed their regret 
ab the action they then took and promised поб to offend again, the 
committee recommend that no further action be taken against 
them, with the exception of four men, with regard to whom it is 
recommended that one week's wages in lieu of notice be given bo 
them to terminate their engagement.” The eccounte of tbe Cor- 
poration tramway undertaking for the year ended March 25 last 
show that the number of passengers carried was 34,370,763, 
as compared with 19 209,714 the preceding year. The receipte 
were : horee traction, £27 494; electric traction, £108.300—making 
a total of £135,794. The gross profits are £48 657, and after 
deducting interest and sinking, fand a net available profit of 
£21 817 remaine. It is proposed to place £15,000 of this to a 
special fund to provide for renewals, bringing the surplus account 
to £51 277. The rates have now been relieved from the proceeds 
of the tramways working to the extent of 222 000. The total 
street mileage is now 22, and the receipts are constantly growing. 
In Whit-week they amounted бо £4,590, or nearly £1,000 in excess 
of the Easter takinge. The Tramways Committee have under 
consideration the question of laying tramraile up Glossop-road, 
thus providing an alternative route to Broomhill. 'The doubling 
of the rails in Church street and Wesbt-street is to be taken in 
hand ab the earliesb possible moment. Rapid progress is being 
made with the work on the Intake оше from the cemetery 
Intake village. There is likely to be some delay in to the 
extension from Heeley to Norton Woodseats, considerable difficulty 
having Am as to the widening of the road from Woodbank- 
crescenb, | 


London Underground Railways.—The Joint Committee of 
both Houses of Parliament appointed to consider the proposed 
routes in various Metropolitan Underground Railway B now 
before Parliament, continued their enquiry on Tuesday. Mr. 
H. B. Palmer, traffic superintendent, put before the committee 
his views as representing the Metropolitan Railway. He did not 
consider the proposed loop ab the end of the Central London line 
was necessary, and the advantages of such a loop were more 
imaginary than real, and disproportionate to the cost. The 
Metropolitah Company had not realised the advantages they had 
hoped to gain from the adoption of the circle in place of the 
horseshoe service. Ib would be cheaper and more convenient for 


the Central London Company to add to their line by about a 


train’s length, and put in а croes-over road from up to down line. 
By this means a service of 30 trains an hour could be kept up, 
and by adding anbther coach to their trains the Central London 
might increase their carrying capacity by 33 per cent. Such waa 
the experience of the Paris railway. His view was thab in the 
adoption of the Bank as the central point for the termini 
for tubular railways lay the basis of a good solution 
of the problems of London traffic. The extension of the North- 
Easb London line from Liverpool-street to the Monument was 
nob necessary in the public interesb, and ib would be merely 
parallel to the Metropolitan route. His view was that id 
was undesirable to run tubes through the central district, 
For public convenience these tube railways should lead 
to and from a common centre, with exchange stations at 
соптепіепь points to communicate with main lines of railway. 
Delays and irregularities in service would in that way be less 
likely to occur. If a tube railway had a through route, say from 
Tottenham and Walthametow to Charing Cross and Hammer- 
emith, a breakdown at the Charing Cross and Hammersmith end 
would dislocate the traffic throughout. In answer to the Chairman, 
the witness said that with the adoption of electric motive power 
his company would be able to increase the service on both the 
Inner Circle and suburban connections. Mr. Thomas addressed 
the committee on behalf of the Metropolitan Railway Company, 
disclaiming any abtitude of genera] hostility to tubular railways, 
but claiming for the company that they should be allowed to keep 
the traffic they had secured by tbe facilities they offered, and 
which they were prepared to increase to meet public demands. 
Mr. G. Dew, alderman of the London County Council and member 
of the Housing Committee and secretary to the Central Associa- 
tion for the Extension of Workmen's Trains, gave evidence from 
the point of view of the housing question. The means of transit 
on many of the suggested railways were so fragmentary, deal. 
ing only with such small sections and touching such small districte 
of inner London, that they would offer little assistance towards 
the solution of the housing question. А complete scheme must 
starb from a central point where workmen wish to arrive in large 
numbers and thence run into the outer suburbs, taking in поб only 
the densely-populated parts of inner London, but going to the 
leaner and undevelo districts. After consultation, the com- 
mittee decided to confine evidence for the preeent to the question 
of route. The committee adjourned. р Б жрд Lu | 
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LIGHTING AND GENERAL. | 

Levenshulme.—A destractor scheme is being discussed in 
committee. · | | 

Leith.—The salary of Mr. J. G. Scott has been increased by £50 
per annum. 

Bangor.—Applicabion is to be made for sanction to borrow 
£2,000 for new cables. | 

Montrese.—The Towa Council have decided to erect electric 
lighte in various sbroebs, 

Colne.—Arrangements are being made for an electric light 
installation at the new market. | 

Aylesbury.—The Hlectric Lighting Committee are offering 2600 
for a site for the electric lighting works. 

Accrington.—Tho rea aia have decided upon an expenditure 
of £9,000 for eleotric lighting extensions. | 

Clyde Valley. —The Clyde Valley Electrical Power Bill has been 
read а second time in the House of Commons. 

Fenbridge.—The 113 tenders received for the electric light 
netallation have been referred to Mr. Hammond. ; 

Share Market.—Littlo was done in electric shares during the 
week, but there was a good demand for debenture issues. | 

Stockten-on-Tees.—The Town Council have decided to apply 
tor sanction to borrow £27,500 for electricity works extensions. 

Blackbura.—The Electricity Committee. have decided to 
reduce meter rente to 23, a quarter for all sizes up to 50 amperes, 

Southend.—The surveyor is about to prepare a scheme and 
aon for the provision of a destructor at the London.road 
e 


Trowbridge.—Mr. David Stevenson has been appointed to 
undertake the planning and supervision of the proposed electric 


lighting. 
Dudley.—A suggestion that the electric light should replace 
tbe gas ие the baths will shortly come before the Estates 


Northfieet,—The Bill authorising the provisional electric light- 
ing order has passed through the unopposed committee of the House 
of -Commons. 

—The Council have decided 'to advertise in the 
technical papere for schemes to work their provisional electric 
lighting order. | 

Chesham. —The Urban District Council are conferring with the 
High Wycombe Electric Lighting Company as to the sale of their 
provisional order. 5 ! 

South Bank. —The Urban District Council intend to petition in 
favour of the Cleveland and South Bank Electric Power Bill in 
the House of Lords. 

Morecambs.—The last account of the Electric Light Com. 
mittee shows a neb loss on the year's working ending March 31, 
1901, of £667. 9a. 9d. 

Electric Meists.— We understand that an order has just been 
issued for electric hoists to be fitted to all British, warships that 
carry guns in casematee. | 

Middlesbrough.— The last reporb showe that there are now 
8,081 lamps supplied, and applications for 3,498 are in hand 
making a total of 12,179. - 


Monmouth —Transformers and cables are to be provided for 
g electric light to the grammar school and the high. 


suppl 
school, ab a cost of £400. Dc 

Perth.—It has been remitted to Mr. Hawtayne to make 
enquiries and report as to the advisability of taking an electric 

to the Barnhill district. .. 

Newcastie-en-Tyne.—The inauguration of the electric power 
supply on Tyneside will take place on June 18 by Lord Kelvin. 
Sir Andrew Noble will preside, . . 

Winchester,—The Council’s application for power to raise the 
sum of £2,850 by loan for extension of electric light cables in 
certain streets has been approved. 

Stroud.—The report of the engineer respecting the scheme of 
electric lighting for the town is now before the Lighting Com- 
mittee of the Urban District Council. | : 

Brierfield.—Theo Burnley Town Council have offered to eupply 
the Urban District Council with carrenp at 6d. per unib, provided 
80,000 units per annum are guaranteed. 

Fulbam.—During the fortnight ended June 1, 1901, 1 292 loads 
of refuse have been destroyed, 24 loads of clinker sold, and 
365 tons of clinker bad been barged away. 

Waterford:—The county borough of Waterford, Ireland, have 
retained Mesers. Lacey, Clirehugh, and Sillar to furnish them with 
а report on the electric lighting of the бота. ! 

Hackney.—Ab the meeting of the Borough Council last night ib 
was recommended to consider schemes for cheap slipper baths in 
eonnection with the electric light undertaking. 

Ayr.—The Council have decided to lay a 2in. pipe from the cable 
trench to every centre pole for lighting purposes. This will be 
an extra charge by the contractor for the roadway. 

Hartlepool.—The Corporation will at their next meeting con- 
sider the electric lighting of the borough. The cosb of the 
necessary plant. etc., is expected to be about £18 000. 

Kingstown (Dubiin)—A epecial meeting is to be held to con: 
sider the tenders for electric ED ADM and application is to 
be made for sanction to borrow £50,000 for the scheme, 


the Corporation to 
Teague’s hitherto temporary appointment as borough electrical 


engineer. 


for wiring the workhouse buildings. An 


duce Mond gas ab Tipton. 
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beurne.—The Council have decided to charge the Devon - 


^ Nast 
shire Park Company 54. per unit for electric light supplied during 
the nine montbs the municipal orchestra play in tbe park. 


Bath.—The Electric Lighting Sub-Committee have recommended 
, ав a permanent engagement, Mr. F. 


Broughty Ferry.—Abt Tuesday's meeting of the Town Council . 


a motion to the effect that the minute, so far as regarded the 
purchase of a site for electrio 
agreed to, . 
. Provisional Orders.—The Board of Trade have granted an 


light purposes, be rescinded, was 


electrio lighting. order for the Monkseaton. and Whitley district. 
The Hucknall Torkard Urban District Council are about to apply 
for an order. 

Removais.—The registered offices of the Hove Electric Light- 
ing Company, Limited, and the Calcutta Electric Supply 
Corporation, Limited, have been removed to Salisbury House, 
London-wall, E.C. | 
. Olayton.—The District Council have accepted the report on the 
interview between the sub committee representing the Clayton . 
and Harwood Councils and the Board of Trade on the subject of 
the electric lighting order. | 

w .—The Electrio Lighting Commibtee have directed the 
resident engineer to prepare the necessary specification for the 
wiring of the electric generating station, and tenders are to be 
invited for carrying out the work. | 

Londen Gaxette.—June 27 has been fixed as the last day for 
receiving proofs in the estate of Mr. A. W. Hirsb (trading as Hirst 
and Co.), Croydon. Mr. A. Mackintosh, 24, Railway-approach, 
London Bridge, S.E., is official receiver. 

Camberwell.—Notices, have been received by the Borough. 
Council from the County of London and Brush Provincial Electric 
Lighting Company of intention to construct a transformer box 
and to lay mains in Elm-grove and Chumleigh-street, | 
| Keighley.—The Town Council have, after considerable dis. 
guesion, confirmed the action of the Gas and Electricity Committee 
in opposing the application of the Fleece Mills Company for powers 
enabling them to generate and supply electricity generally. 

‚ Wakefield. —Theo salary of the electrical engineer (Mr. Black. 
more) is to be advanced to £300 a year, and also, in consideration, 
of the supervision of the extension of the plant, & bonus of 1 per 
cent, will be paid to him on all completed werk on capital account. 

Woolwieh.—Wo have already. noted that. the Council have 
decided to purchase the existing local electric light undertekings 
dt a cost of aboub £100,000. Ab Plumstead the Council are inaugu- 
2290 000 own system of electrio light аб a total cost of 
£ А . 7 H . " A T 


Walsall.— The Electric Lighting Committee have approved of 
part of the corporate land fronting Freer-street, forming part of 
the pig market, with the building thereon formerly used as a 
weights and measures office, as a site for the new transformer 
sub- station. "E NC TP | 

Pemberton.—The Council have asked the architeeb to prese the 
contractors of the station buildings. The electrical engineer is to 
report to the next meeting as to the number. of additional are 
lamps required. The Council intend to,discuss the question of 


Й 


wiring at an early special meeting. | 
Brighton.—The Guardians have aceepted an offer from Mr. 
P. Coote, electrical engineer, Brighton, to prepare a specification 
advertisement is to be 
issued inviting tenders to wire the above-named buildings in 
accordance with such specification. і 
Concealed Wiring.— We notice that Mr. J. Bathurst, of the . 
Conduit and Insulation Company, Limited, is. just about to start 
for the United States with tbe intention of visiting the Buffalo 


Exhibition in order to see the latest American electrical practices, 


particularly in respect to wiring developments. 

! Staftord.—On Tuesday plans were approved for tbe electrical ` 
testing and packing shope, boiler-house, smithy, machine shops, 
ironfoundry, sawmills, carpenters’ shops, brássfoundry, and offices, 
covering an area of something like 18,000 equare yards at the 
Hough, by Messrs. Siemens Bros. and Co., Limited. 

Aspull.—The Lancashire Electric Power Company have asked 
the Council for an early interview with referenee to the supply of 
electric current in bulk. The clerk has been instructed to reply 
that the Council thought ib too early for the interview, bud if the 
company still wished for an interview one mighb be arranged. 

‘Mines Drainage and Electrical Pumping.—Ab the last 
meeting of the Mines Drainage Commission ab Dudley, the 
Chairman (Mr. Cochrane) said about November next they would 
be in a position to introduce electrical surface pumping.- They 

roposed to erect an electrical station ab Leabrook, and to intro. 


Swinton and Pendlebury.—The Tramways and Electricity 
Committee have asked the Salford Corporation upon what terms 
the Corporation would be willing to supply electricity in bulk to 
consumers in the Swinton and Pendlebury district for a definite 
period, and also when it was probable the work of relaying the 
tramrails would be completed. 

. Swansea, reper ys у the past month 117 applications were received 
for the supply of electrical energy, being equal to a demand of 
13,748 c.p. As to lighting the docks, it has been decided to 
submit to an independent expert the question аб issue between 
the Corporation the Harbour Trust as to whab the electric 


Mghting actually costs the Trust, 
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Mastings.—The electric light mains are to be extended ab а 
cost of £190. and application is to be made for sanction to the 


borrowing of the total estimated cost, and of £103. 10s., being the 
estimated cost of the provision, erection, ete., of the 
arc lamps ordered ab the last meeting of the Council to be placed 
in the western porbion of Norman road. 


Chesterfield.— The Town Council have decided to buy ап 
additional boiler for the generating station, in view of the large 
demand for electric lighting in the borough, and to obtain an 
additíonal 200 kw. seb of machinery for the generating etation, ab 
the estimated cost of £5000. Application is to be 6 for 
sanction to a loan of £6,000 to carry out the proposal. 


Redditoh, —At the last meeting of the Urban District Council 
{б was proposed: That, owing to the large and increasing expen- 
ditare apon the electric lighting scheme, it is desirable that the 
Coundil shall obtain farther experb advice upon the undertaking.” 
After a long discussion, it was decided to defer the question until 
the new generating plant is pub down and gob in working order, 


Shrewabury.—Ab a special moeting on Tuesday, the Lighting 
Committee presented а report recommending the extension of the 
electric light mains ab a cost of £420. and it was also decided to 
apply for sanction to raise a loan of £16,526 for the extension of 
the worke, and, if possible, to obtain further time for the repay- 
ment of all the money borrowed and spent upon the undertaking. 


Winsford.—The Board of Trade have explained to the Urban 
Dietriob Council that they had no power to grant an extension of 
time for the lighting order. The Board also intimated that the 
undertakers did not appear to have any present intention of 
giving effect to the order, and ib would devolve upon them at the 
expiration of the time to consider the question of revoking the 
order. 


Ormskirk. —At the last meeting of the Urban District Council, 
a letter was read from Mr. W. J. Herring, general manager of 
the Lancashire Electric Power Company, requesting an early inter- 
view with the Council in reference to the supply of electric current 
in bulk to the district by the company. A sub-commibbee, con- 
eisting of Messrs, Walker, Ellis, and Knowles was deputed for 
that purpose. 

Шао. Тһе attempt to secure the public ownership of the 
Elland-cum-Greetland gasworks not having been successful, the 
District Council are seeking to make use of the provisional order 
to gehlerate and supply electricity, granted nearly two years ago. 
The Electric Lighting Committee have at the present time under 
5 a scheme which is estimated to entail an outlay of 
abou ‚000. 


Carnarvon.—The Town Council: have decided to apply for an 
electrical lighting order for the borough, leaving the question to 
be decided later on whether they themselves or à company under 
dbeir authority should carry out dhe works and apply 5 

who 


This step is taken in consultation with Sir W. H. Preece, 
kindly promised his gratuitous assistance in the matter, as a 
freeman of the borough. | 


Luton.—Mr. Snell has informed the Council that everything is 
ready for the supply of electric light by June 20, 1901. r. W. H. 
Cooke enters upon his duties as resident electrical engineer 
from June 1, bub Mr. Snell is not relleved of his duties and 
responsibilities ss the electrical engineer for completing the instal- 
lation. The Council have declined an offer as to free wiring by 
the National Electric Wiring Company, Limited. i‘ 


Peobles Hotel athlo.—A new wing has been erected ab 
a cost of £5,000. All the latest appliances from Continental health 
resorts have been introduced, including static electricity with 
ozone apparatus attached, such as is in use ab Baden and Homburg. 
An apparatus has also been fitted up for the '' bullseye ” electric 
treatment by the use of coloured rays of light applied tu various 
parte of the body, and electric light has been installed. 


Batavia. The Bulletin Commercial states that Messrs. H. К. 
der Mosch and H. Jul. Joostenz of Batavia, have obtained a con- 
cession to work, ebo., for 90 years an electric light and power 
supply for the towns of Padang and Djokjakarta. Padang is the 
most importand town on the west coast of Sumatra, and has a 
population of about 35 000. Djokjakarta has 85,000 inhabitants, 
and is connected by railway with the town of Samarang. 


Celwyn Bay.—A further loan of £8,450 is to be applied 
for to provide for extensions of the main along the Conway 
and Abergele roade, as wall as a new distributor to Colwyn 
Bay Hotel and Penrhos College. The Council intend to ask 
the Local Government Board nob to set these loans against 
the Cóuncil's borrowing powers, as the electric works were of a 
permanent character io the same way as the gas undertakings. 


Bury.—The last report of the electrical engineer shows tbab 
during the month ended Mey 19, five additional coneumera with 
95 8-c.p. lamps were connected, and extensions amounting to 
652 8-c.p. lamps were made on existing consumers’ premises, 
making a total of 747 8-c.p. lamps, as compared with 471 8 c.p. 
lamps for the corresponding period of last year. The cables are 
to be extended down Manchester - road as far as Bb. Peter's Church. 

„— Аб the last meeting of the Town Council a com. 
munication was read from Messrs. Crompton and Co., enquiring 
what had been done by the Council in regard to their offer to 
introduce the electric light to their town, and offering to apply 


for a provisional order in their own name. The letter was 
remitted to the Lighting Committee, who are to submit a 
report of the whole question to an early meeting of the Town 


e и / e 


three electric 
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Dissolution of Partnership. —Messrs. Nicholson and de Winton 
have by mutual consen^ dissolved partnership as and from 
March 30, 1901. Mr. F. B. Nicholson, M.I E.B., will continue бо 
carry on the business of the firm under the style of Nicholson and 
Co., аб 53, Victoria-etreed. as heretofore. All moneys due to and 
owing by-the late firm will be received and paid by the said F. B. 
Nicholson. Mr. W. Н de Winton, A. I. E. B., will carry on business 
on his own account ab 53, Vicboria-street, Westminster. 


Oupar.— Figures showing the coeb of incandescent lighting and 
of the electric light, the difference in favour of the electrio light 
being aboub £130 per annum, having been submitted to the Lunacy 
Board last week, io was proposed to introduce an electric lighting 
installation into the asylum, in accordance with the report recently 
before the Board. The motion, however, was withdrawn, and it 
was agreed that the matter should be left over until the Board 
had before them the plans for the addition to the building, when 
the whole matter would be gone into. 


Wolverhampton,—On Monday a report was adopted giving an 
abstract of the accounte of the electric lighting undertaking for 
the year ended March 31 last. The result of the year’s workin 
bas been a loss of £130. 16s. 6d., arising principally from a slight 
reduction in the charges. If. the same chargea had main- 
tained the committee would have made a profit of between £3,000 
and £4,000. Last year the consumers benefited by the reduction 
to the extent of nearly £1200 During the year the quantity of 
electricity generated was 850,173 unite. | 


Electric Fans.—We have received from Mesers. J. Gibbs and | 


Bon, 72, Duke-etreob, Liverpool, а сору of а letter from Mr. В. Н. 
Bedell, engineer of the Electric Timber.Seasoning and Preserva- 
tion Company, Limited, speakiog in eulogistic terme of three fane 
Mie ga ч plied by Mesers. Gibbs more than six months ago, 
aod w 

ever sinee, and etating that the fans were keeping 
running spar 

than that which they took when tested at the works. 


Seuthwiok.—In consequence of the refusal of the Council to 
entertain the idea of the Brighton Corporation erecting o 
telephone wires in the districb, & deputation from Brighton waited 
upon the Southwick Council, Subsequently the Council resolved 
to grant the Brighton Corporation leave to construct certain tele- 
phone circuits in the district, provided that all lines crossing trame 
way wires be taken underground, and also provided that tbe 
maximum charge in the district be £5. 108, each instrument, and 
in any case nob more than will be charged in Brighton. 


Woreester.—The Council have approved Mr. Rowe's 
of the pro Tybridge-streeb generating station, and have 
instructed him to pre 
tenders for the work. 
eng 
atation as quickly as possible, Application is to 
for sanction to & loan for building and equipping the new sbapion. 
amounting to £30,450, on the understanding thab the amount of 
the loan 
when reoeived. | 

Stock Exchange—The Stock саш Commibtee have 
appointed June 19 special settling day for the Went London and 
Provincial Electric Supply Company. Limited 9 891 ordinary 
shares of £1 each fully paid, Nos. 7.501 to 11,425, 12,926 to 
15.025 and 16,026 to 19 891, and 34,314 6 per cent. cumulative 
preference shares of £1 each fully paid, Nos. 7 501 to 36 045 and 
36.146 to 41 914 The committee have ordered to be quoted in the 


‚ were 


he.electrical engineer is to complete the 


official list Edmundeons Electricity Corporation, Limited, 6.637 


6 per cent. cumulative preference shares of £5 each, fally paid, 
Nos. 1 to 6 637. 

Dumfries.— At last week's meeting of the Town Council the 
Electric Light Committee reported that they had found іб 
impracticable to proceed with vhe scheme of utilising water 

wer for the generation of electric light, according to the report 
of Mr. Ritchie, electrical engineer. Id was decided that the clerk 
should communicate with Dr. Mond on the subject of the suib- 
ability of the new Mond gas for electrical power, and to write to 
the Board of Trade explaining the Council's position in regard to 
the provisional order, and asking an extension of time in order 
to carry it oub. 

Sheffield.—The accounts of the Corporation electric supply 
department for the last fifteen months show a total income of 
£41,939, being an increase of £18,597 over the previous year. 
The expenditure has been £15 985, and after deducting all interest 
charges, and allowing for sinking fund, there is a profit of £4,048. 
The opposition to the Yorkshire Electric Power and the Derby- 
shire and Nottinghamehire Electric Power Bills in the House of 
Lords is to be confirmed. The salary of Mr. S. E. Fedden, the 
chief engineer and general manager of the department, is to be 
inc £100 per annum. Land is being purchased near Old 
Park Wood for the erection of a new electric power station. 


Personal —Mr. L. Paton Greig, formerly of Edinburgh, has 
been appointed chief electrical engineer to the Bary Sb. Edmunds 
electric lighting works, in euccersion to the Jate Mr. A. Н. Roe, 
who was appointed to the position on the inception of the electric 
lighting scheme in Bury. Me. Greig received bis technical 
inetruction in electrical engineering at Heriot Watts College, 
Edinburgh, and completed it at the Edinburgh electrical works, 
subsequently receiving an appointment as assistant inspector of 
maine in the city. After three years’ service he was appointed 
electrician in charge of a portion of the worke at Bradford, York- 
abire, and subsequently was appointed assistant engineer ab Bury 
Bt. Edmunds. present position is worth £150 а year. 


been running continuously night and day almeet 


kless. and were taking now even a smaller current - 


a detailed specification aud obtain . 


ng plane of the machinery and plant for the new : 
ў be made 


be revised in accordance with the amounts of the tenders — 


THE ELECTRICAL ENGINEER, JUNE 14, 1901. 


‘Sléafora.—The Urban District Council have borrowed £6,798 
from the Prudential Assurance Company at 33 per cent., to defray 
the initial outlay in connection with their electric light instella- 
tion. The cables are to be laid as soon as possible to prevent the 
town being in darkness. The gas company have cub off the eupply 
of gas to the street lamps. 

Cheltenham.—The borough electrical engineer (Mr. Hamilton 
ilgour) is busy with improvements in the plant both for lightin 
and traction work. The two 100 kw. alternators have been remov 
and the engines altered to drive two 170.kw. traction dynamos ; 
bwo smal 30-kw. alternators have been replaced by two 48-kw. 
exciters ; two Baboock and Wilcox boilers and another Parsons 
turbo-alternator will shortly be erected. About 200 new arc 
lamps and a number of private lighting extensions are being 
provided for. About 12 miles of new cable bas been laid during 
the last four weeks. 
Yarmouth.—The accounts of the past year’s working show an 
income of £7,225, working expenses at £5 406, leaving £1,819 to 
pay interest and sinking fund, and as these, with other small 
tems, amount to £2,570, there is a deficiency of £751. This sum 
will nob fall upon the rates, as there is a balance from previous year 
of £371, and a sum of £380 will be carried forward to next year’s 
account, This result has been caused by the high price of coal, 
which made the production more costly by about £650, and 
Фе reduction in price бо customers - made before coal was increased 
in price—amounting to £900, 
West Bromwich.—At a recent special meeting of the West 
Bromwich Tradesmen's Association the following resolution was 
: ''Thab in the opinion of this association the Electric 
hting Committee has nob carried out ite compacb to supply 
electric light to shopkeepers at a price equivalent to that of gas 
ab 28. 4d. per 1,000, and the association considers the present 
charges for electric light will prove to be probibitive to its general 
adoption by shopkeepers, and tbe association respectfully requests 
the Electric Lighting Committee to receive at its earliest con- 
venience a deputation to represent the views of the association." 


Sumderland.—' The annual report of the Corporation electric 
lighting deparbment states that the number of lamps connected 
on March 31 was 50,092, and the number of units sold during the 
year was 1,218,768 —an increase of 43 cenb. of lamps and 90 per 
cent, of units on the previous year. The year's profit on the station 
was £7,254, or 7 per cent. on the average capital outlay for the 

ear. The sinking fund and interest was £5 997, leaving a net 
| пое to the ib of the department of £1,257. The enormous 

rise in the price of coal represented an increased cost to the 
station of £2,315. The total cost per unit was 3d., and the average 
revenue 3:26d. per unit. 

Walmer.—The Joint Electric Lighting Committee have 
reported the suggestion made by Messrs. Edmundeon’s Elec- 
tricity Corporation, Limited, that the two authorities should obtain 
a joint pror aona order, and should then raise a loan of £25,000 
or £30,000 to carry out the necessary works. The commibtee are 
of opinion that before the local authorities in any way pledged 
themselves to a scheme, the opinion of an expert should be 
taken as бо the prospecte of carrying out a successful installation 
for the two districts whether with or without electric traction. 

Enquiries are to be made from several consulting electrical 
engineers, with a view of obtaining a report on the question. 
.. Lengton.—Negotiations have taken place recently with the 

Duke of Sutherland and the Potteries Electric Traction Company 

with reference to the purchase by the Corporation of electricity 
in bulk. The committee in charge of the matter have now recom- 

‘mended that the terms offered be not accepted, '‘ inasmuch as in 
their opinion they were higher than the cosb at which the Cor- 
poration could produce the electric current themselves, and that 
no immunity against loss ab sterb would be secured thereby." 
The committee also recommended for adoption a scale of charges 
for the supply by the Corporation of electricity by consumers, 
The Town Council have confirmed these recommendations, 

Battersea.—At a meeting of the Council on Wednesday, the 
Library Committee reported that they had approved the electrical 
engineer’s specification for wiring the central library, and recom- 
mended the wiring of the branch libraries as follows: Lurline- 
gardens, ab £65. 17s. 6d. ; Lammas Hall, at £65. 12s. 6d. They 
also reported the receipt of a letter from the Postmaster- General 
thanking the Council for their consent to the laying of additional 
HIN wire pipes through the vaulte under the footway in front 
of the central li ‚ bub declining to pay the sum of £50 required 
by the Council as compensation, and requesting the Council to 

the matter and withdraw the condition as to 
compensation. ` 
Hoylake and Kirby.—Mr. H. P. Boulnois has held an enquiry 
into an application of the Hoylake and West Kirby District 
Council for sanction to borrow £18,600 for the purpose of extend- 
ing the electric lighting of the district. A description of the opening 
8 of the works will be found in another column. The 
Council have already obtained sanction to borrow £27,000, bub 
owing to the large demand for electric light they have already 
expended £30,000. The applications at present amount to 6,000 
8.0. p., and it is proposed to сера and lay down mains which 

in the aggregate will cost £40,500, or £13,500 beyond the sum 
already expended. This would place the Council in a position to 
supply 14,000 lamps. 

Hereford.—The accounts for the financial year up to March 25 
have now been made up, and the results exceed the anticipations 
of the Electric Lighting Committee, as the net profit has been 

Sufficient not only to pay the interest, but almost to pina i the 
first instalment of capital (£800), the amount to be borne by the 
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rates being only £85. Ibis proposed to increase the salary of Mr. 
Poulton, the electrical engineer, by £25 per annum with an under- 
standing that so soon as the financial position justifies their so 
doing the commibtee will recommend a further increase of £25 per 
annum, The committee in their last report state thab they fully 
recognise the zeal and energy Mr. Poulton has shown in the manage- 
ment of thé works, and are anxious to show their appreciation of 
Мв services. 
Nolson.—The electrical engineer's monthly report shows the 
uantity of current sent out during the month to be 6 934 units. 
The electrical engineer having reported that іб would be necessary 


to put down a new unit on the three-wire system in order to 


supply current for the next winter’s load, the chairman, Alder- 
man Hudson, and the electrical engineer are to visit Glasgow and 
Edioburgh to inspect the generating set offered by Mesars, Bruce 
Peebles and Co., of Edinburgh. The borough surveyor’s plan for 
new station has been approved, and tenders are to be advertised 
for. Negotiations are pending with the Brierfield Council in 
regard to the supply of electricity to the Brierfield Council. The 
question of the tendets for the new generating sets has been left 
in the hands of the mayor, the electrical engineer, and town clerk. 


Birkenhead.— The Electricity Committee have resolved to apply 
for permission to borrow £40,000 for the following purposes: for 
costs, charges, and expenses incurred in excess of amounts already 
sanctioned to be borrowed, £2,430 ; for providing additional gene- 
rating plant ab Bentinck sbreet works, £11,270; for providing 

enerating plant to supply the south end of the borough, £5,800 ; 
or feeder and distribution mains for the Rock Ferry district, 
£8 000; for distributing mains in other te of the borough, 
£7 500; for service mains and connections, terminal boxes, 
etc., £3000; for arc lamp mains, lamp-pillars, lampe, and 
switch pillare. £2 000. The new mains will be in Rock.lane, 
Rock Park, Highfield, Bebington-road, Bedford.road, Holt-hill, 
Queen-streeb, Chamberlain - sbreet, and the connecting mains in 
New and Old Chester roads. 


Crowe.—At the last meeting of the Electric Light Committee 
the borough accountanb submitted a statement showing that up to 
March 31 the sum of £27,056. 6s. 8d. had been expended on the 
electric light undertaking, and that after adding other liabilities 
which had been incurred, there was a sum of £4,864. 158. 8d. to be 
provided above the £35,970 already sanctioned to be borrowed by 
the Local Government Board. A thousand pounds, however, had 
been seb aside for private lighting cables, and if this were taken 


into account the further sum required would be reduced to £3,364. 


158. 9d. The committee recommended that an application be 
made to the Local Government Board for sanction to the borrow- 
ing of a further sum of £5,000 for electric lighting purposes, the 
repayments to be spread over a period of 25 : e borough 
accountant also reported that there was а deficiency in the electric 
light revenue account of £618. Os. 9d,, the expenditure for the year 
ending March 31 having been £1,292. 12s. 7d., and the income 
£074. 11s. 10d. The report was adopted. 


Newport.—The questions of working the tramways by electric 
power, and whether the power feguirew should be generated ab 
the present electricity works on Friar's Field or a new station 
erected upon the Corporation-road site, are still being discussed, 
This has been ‘before the Council for over two years, and there 
has been a sharp division of opinion upon the question, and it is 
now proposed that а pol) of the ratepayers of the town should be 
taken upon the subject. The balance-sheet issued by the Elec- 
tricity Committee shows that the gross profit upon the electric 
light supply last year was £2,557, bub the interest and repayment 
of sinking fund amounts to £5,322, so that there is a deficiency to 
be met out of the rates of 22,765 against a net profit of £403 in 
the previous year. The deficit is mainly due to an increase in 
the coal bill by £1,774, due to high prices ab which contracte were 
let, the increase in the coal coneumption only being 160 tons. In 
addition, there is an increase in the interest and sinking fund 
account for the year of £1,663, due to the large repayments for 
new machinery. 

Leyton.— Ab the last meeting of the Urban District Council ib 
was decided to instrucb the engineer to submit a scheme and esti- 
mate of the coat for the provision of two additional steam-engines, 
one being of the size of those now at the electricity works and 
one of a larger size, and four boilers with accessories. The station 
was opened in September, 1896, the initial outlay пена 416,860, 
and the capacity of the station ab that time was 3,000 lighte. Ever 
since that time ib has been necessary to make extensions, and on 
March 31 last the actual capital invested in the station was 
£98,032. 16s. 6d., while 51,500 lights were connected. The revenue 
from September, 1896, to March 31, 1897, was £499. 6s. 114, ; for 
the year ending March, 1898, £1,769. 3s. 2d.; March, 1899, 
£3, 492. 128. 9d. H March, 1900, £6,071. 168, 8d. ; and March, 1901, 
£8,751. 12e. 11d. This year upwards of £10,000 is expected. The 


 eharge for current up to March, 1897, was 5d. per unit, in 1898 


4'*61d., in 1899 4-02d., in 1900 3:95d., and in 1901 3:87d., making 
an average ch to the whole of the consumers for current 
during the past year of 3°78d. 


Chiswick.—At a recent meeting of the Free Publio Library 
Committee a letter was read from Messrs. Rawling and Co, 
stating that they were willing to carry out the arrangements for 
electric lighting in such a manner as to secure the best results. 
The suggested alterations would be made without cosb, provided 
id was decided to proceed with the work forthwith. They esti- 
mated that the committee now ‘paid about £40 per annum for 

as, to which must be added an extra £4 for mantles, bringing 

e сові upto £44, Their estimate for electric light worked oub 
ab 045 units at 6d. per unit, and 1,170 at 4d., the cost of 
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electric light per year £43. To tbis must be added £2 for the 
renewal 


lampe, bringing the total cost up to £45 per annum, 
and the cost of ins tion was £45. The installation was to 
consist of 38 16 Sp е of 220 voltage, to be guaranteed, the 
fittings included, for years. The Chiswick Electric Light- 
ing Company sent an estimate for 60 or 70 8 · 0. p. lighte, bo cosb, 
approximately, £50. Their charge for current was 6d. per unit. 
e matter was referred to a small committee, and dhe chairman 
and vice-chairman, to consider further and report on. 
Lowesteft.—The matter of the subsidence at the boiler-house 
having been discussed with Mr. Hawtayne, the consulting engineer, 
who asked thab an independent surveyor should make an examina- 
tion with him, Mr. W. J. Roberte.was requested to inspect the 
site. Mr, Roberts has now reported that the whole of the 
existing boiler has eunk bodily, about 3in., and bearing in mind 
the very treacherous nabure of the subsoil, he is of opinion ib 
would be wise to guard against the foundations of the new boilers 
going likewise. He recoramends that the new boiler bed be placed 
entirely to the eastward of the proposed position, and thab it be 
carried down (о the level of the rafb in engine-room, this bed to 
be further supposed by iron screw piles, tied together with iron 
ers em ed thoroughly in the concrete. Mr. Roberte has 
n inetructed to prepare specifications for carrying out the work 
necessary. The tender of Mr. G. E. Hawes for carrying out the 
works ab the station rendered necessary by the subsidence, and 
also for lengthening the flue. аб £807. 17s. 8d., has been accepted. 
The total cost of the various necessary works and building will be 
£1,400, and application is to be made for sanction to borrow the 
necessary sum, 
 Radsteck and Midsomer Norton. —Mr. A. Н. Preece, of Messrs. 
Preece and Cardew, has reported upon the 5 of the pro- 
posed combined scheme for electric lighting and power for Radstock 
and Midsomer Norton. According to the scheme recommended, 
the total horse-power installed will be about 120, and will supply 
electricity for the public lamps and for the average number of 
private lamps burning аб one time. The estimated capital 
expenditure is as follows : Building and generating plant—build- 
ing, £500; boiler, engines, dynamoe, condensers, etc, £2,069; 
switchboard instruments, etc., £488 ; battery, £836; sundries, 
£107. Mains and overhead work—poles, cross-arms, insulators, 
stays, odc., £513; lanterns (lampe, fuses, etc.), £274 ; copper wire, 
£660 ; sundries and erection, £153; contingencies and engin ; 
£560; preliminary expenses, say, £250. Total, 26 400. If the 
mains are laid everywhere underground ib will increase the capital 
expended to £8,500, bub overhead wiring is recommended. The 
5 station would be situated at Old Welton Colliery. 
here is а railway siding allowing of coal being delivered by the 
railway company on site. There is also the river acoessible. for 
water for condensing the steam. Ib has been assumed that no 
charge would be made for water. The plant first installed would 
" consist of two boilers and engines, each engine driving a ocon- 
tinuous-current dynamo, 


Dublin.—The following appears in a Dublin journal of Tuesday, 
with the statement that 10 is the full text of the letter which has 
been addressed to the Corporation by the Board of Works relative 
to the application for a loan of £254,500 for the рагрове of carry- 
ing oub the Hammond scheme for the electric lighting of tbe city : 
Office of Publio Works, Dablin, June 4. 1901. Sir, —I am 
directed by the Commissioners of Public Works to state with 
reference to application for loans for electric lighting purpose 
(£254,500), for sewage works (£820), and for private improvements 
(£800), that they fiad that the Corporation have поб paid within 
the month allowed the instalments due on the lsb ult. on account 
of outstanding loans. When an application for a loan is under 
consideration, the ordinary rule is that such a default as that 
referred to puts a stay on the proceedings, but in view of the 
importance of the fired loan mentioned, and the desirability of 
expen its consideration, the Board are unwilling to apply the 

е апа stop the proceedings. Later on, however, when sub. 
mitting the case to the Lords Commissioners of his Majesty’s 
Treasury, it will be their duty to refer to the fact of such default 
having oocurred, and their lordships will no doubt consider the 
. matter in its bearing on the question of the sanction of the loan. 
I am, sir, your obedient servant, H. Williams, secretary. The 
Town Clerk, City Hall, Dublin." 


Beotle.—Tho firsb report of the borough electrical engineer, 
Mr. W. R. Wright, shows the progress of the municipal electrical 
undertaking. The works were taken over from Mesers. Thomas 
Parker. Limited, in October, 1899, when the plant consisted of 
two 120-Ь.р. and опе 02р sete, with two 250-h.p. sets on order 
for traction purposes. Additional mains have been laid in а 
number of streets. On taking over the works there were 36 public 
aro lights erected, which were supplied in groups of four. These 
bave altered to work in four groups of nine, as by that means 
а saving to the departmenb was effected of the energy teken by 
one lamp in nine, or that taken by four lamps in the 36, or £50 
per annum. Tramways in Knowsley-road, Rimrose-road, Derby- 
road, and Stanley-road had been fully equipped during the period 
covered in the report. sy dre cars are working on the lines, 
consuming approximately 2,000 unite per day. Mr. Wright states 
that ents have been made with the contractors to subject 
the whole of the mains as laid by them, to a test, by eupplyin a 
pressure of 1,000 volte between all mains and earth, any faulbs belg 
repaired ab their own cost. Much trouble has been caused by the 

of the lamps on the swan-neck brackets during etorms, 

the swinging of the lamp causing breakage of the insulated 
supporte or cutting of the cable and connections The com- 
mittee are imen with some rigid supporte to be 
similar юке. The apparent deficit, oon- 


system 


tinues the report, of £1,800 (estimated) was due to the fact 
that the planb put down had been capable of dealing with a 
large tramway load, but only had a load up in October last. 
Liverpool expected to take some 700.000 unite per annum. So 
far this year that City had taken about 395,000, or about half, so 
that the plant had been practically idle for the half year. The coal 
bill seemed heavy, but the Corporation were buying coal in a very 
expensive market, As much of the plant was standing idle during 
the daytime, special terms had been offered to consumers of motive 
power. The one drawback was thao the hours of 
classes of consumers overlapped during December and January, 
when it was dark at 4 p.m., and motors and light were all on 
together. In any case, spare plant had to be kept which could 
cope with this. Several consumers were applying or mobor loads. 
The following ie the number of units turned out during the year, 
allocated to their different headings: public lighting, 180,913; 
tramways, 337,061 ; meters, 159,495 ; works, 21,900 ; lost in feeders 
and batteries, 81,085 —totel generated, 730,404. | 


Cardiff. —Mr. A. Ellis has nted a report upon the charges 
made in Cardiff for current, in which he pointe out that with the 
change of the supply system from albermabing to continuous 
current, and the extension of the system to the docks, there would 
be а large increase in the demand, especially for power purposes. 
The committee have adopted the maximum.demand system, bub 
bhey have made numerous departures from that principle. Mir. 
Ellis eays the pro should be fixed ad an amount which would not 
only increase the demand on the plant, bub would keep the plant 
employed for a greater length of time. There is no reason what- 
ever," the report continues, *' why all working, interest, and sink- 
ing fund charges should not be paid oud of the income and a 
substantial amount left over," either towards reduction of capital 
or relief of rates. As ib is, the station has been working six years, 
and no clear profit has been made, The plant is now worked on 
an average of 24 hours spe day, and figures are given by which 
Mr. Ellis shows that if the plant were worked an average of even 
three hours per day a profit of £1,688 I annum could be made. 
To bring this about he recommended that the maximum-demand 
retained, that 7d. unit for the first hour and 2d. per 
unit afterwards be , by which means those who used the 
light over two hours a day would get a considerable reduction. 
For power purposes the price recommended would work out ab 


4d. per unib for consumers who used the plant one hour per day, 
and 144. per unit for those who utilised it eight hours. 


St. Marylebone.— The following report has been submitted by 
the Electric Lighting Committee: (a) The chair 


man 

in relation to the Council's Bill for electric lighting order that the 
8b, Marylebone Electric Company had 
their opposition to the said Bill, and that he had, on behalf of the 
committee, entered into an undertakin 
offer, that in consideration ef the with 
application for an eleetric lighting order, and of њос орно 
to the Council's order, and eubject to clauses being in the 
Council's Bill embodying the torms of the agreement to purchase 
the Metropolitan Electrio Supply Com оу Sb. Marylebone 
undertaking, the Council will b. 

the eum of £500 in the event of the passing of the Council’s Act 
and ое. or of the purchase above mentioned not being com- 
pleted. 
above-mentioned undertaking, the Council’s Bill, having passed 
the second reading, had been referred to a committee of 
the outs of Commons as an unopposed measure. Resolved, 
that the 
Council be informed accordingly. 
consideration of the Metropolitan Electric Supply Company's 
application to lay low-tension armoured mains in Sb. Maryle- 
bone, pursuant to substituted plans numbered 6,723, 
April 1, 1901. 
committee now approve the works веб out in the above mentioned 
substituted plans, and that the Council be informed 5 
Resolved that the Board of Trade be informed, in reply to their 
letter, read аб the commibtee's last meeting, asking for the 
Council's observations on communications from the Metropolitan 
Company forwarded therewith, appealing against the Council's 
disapproval of the company’s substituted plans above mentioned, 


made an offer as 1 


uence of such 


in 
wal of that company's 


y to the arylebone Company 


The c also reported that in consequence of the 


chairman’s action be approved, and that the 


(b) The committee resumed 


dated 
Resolved that the company be informed that she 


that the committee have informed the Metropolitan Company 
that, on behalf of the Council, they now approve the worke pro- 
posed to be executed, in accordance with such substituted plans, 
and that the Council be informed accordingly. (c) The com- 
mittee considered communication from the орз Electric 
Supply Company with regard to the mains in excess of 
approved pians, stating the sole question now at issue is 
the method of laying the authorised mains. Resolved that 
the company be informed that in view of the committee's 
approval of the company's general scheme of mains as persub- 
scituted plan No. 6,723, the committee do nob propose further 
discussing the queetion of the extra mains, or the method of la 

the mains affected by the recent police court prosena toga; 

that they note the compaay undertake to save the Council harm- 
less against any damages directly arising from the existing works 
not having been laid in accordance with the approved plan; and 
that the Council be informed accordingly. (d) The commitées 
recommended approval of notices from the Metropolitan Electrie 
Supply a as to layiny a bin. casb-iron pipe along the eas 
and west sides of Marlborough-hill from, Nos. 28 to 51, croesing 
Marlborough-hill at the boundary; also along the north-west side 
of Circus-road from No. 56 to west side of VW elliogton-roed, and 
along the south-west side of Lennard-place from north-west side of 
Circus-road to 2, er Prk pa and as to laying & Sin. cast-iron 
pipe along the east side of Loudoun-road from Nos. 26 te 42." 
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PROVISIONAL PATENTS, 1901. 


JUNE 8. 


11307. Improvements in overhead trolleys or collectors for 
electric tramway or railway vehtoles, Richard Henry 
Wilkinson, 4, Clayton-equare, Liverpool. 

11808, Improvements in and relating te joints for conducting 
cables. Israel Holmes, Sanbridge-chambere, Bradford. 

11315, The ''Sparkless" regulator for electrico motors. 
ee MacKay and Henry Sclater, 5, Waddel place, 

th. 

11327. Improvements in and relating te the electrieal trans- 
mission of signs or sounds, Sigmund Musite, Richard 
Horóath de Szent György, and Etienne Hagyi-Ristic 45. 
Southampton-buildings, Chancery-lane, London. (Com. 
plete specification.) 

11848, Improvements in syntonic space telegraphy. Oliver 
Joseph Lodge and Alexander Muirhead, 323, High 
Holborn, London. 


JUNE 4. 


11371, An improved guard for the prevontion ef the fouling 
of overhead wires by a trolicy or trolley arm used 
in the overhead rolling-centact system of electric 
traction. Francis Joseph Hewitt and William George 
Danning, 54, Gascoyne-street, Vauxhall road, Liverpool. 

11408. Improvements in electric railways. The British 
Thomson-Houston Company, Limited, Bush- lane House, 
Cannon-streebt, London. (Samuel B. Stewart, jan., 
United States.) (Complete specification. ) 

11408. Improvements in insulating supports or “insulators” 
for electric conductors. Albert Anderson and Joban 
Marinius Andersen, 11, Southampton buildings, Chancery- 
lane, London. (Complete epecificatiop.) 

11450. Improvements in appliances for high-tensional elec- 


‚ trical conduotors for ensuring safoty in caso of 
fracture. William Henry Stewart, 6, Lord street, 
Liverpool. 


11470. Improvements in printing telographs Robert Ashworth 
Fowden, Norfolk House, Victoria.embankment, London, 
(Complete specificabion.) 


JUNE 5. 


11478. An improvement in tbe medo of suspending or helding 
globes or shades for chandeliers, brackets, electroliers, 

er other lighting purposes. Henry Bieseker, 11, New 
Bartholomew street, Birmingham. 

11500. Improvemonts in the manufacture of ch orine and 
chlorides and in tho preduetien of clectric enorgy 
therewith. Antonio Sansone, 70, Market street, Man- 
chesber. 

Improved manufacture of electric lighting, heating, 
and resistance bodies. Wilhelm Boehm, 111, Hatton- 
garden, London. (Complete specification ) 

Improvements in or relating te clectric glow lamps 
or devices. Wilhelm Boehm, 111, Hatton - garden, 
London. (Complete specification.) 

Improvements in electric alarm apparatus. Christian 
Albert Jensen, 77, Chancery lane London. (Corrado 
Zanobta, Italy.) (Complete specification.) 


JUNE 6. 


An improved method of fixing and connecting up 
guard wires for the protection of overhead trolley 
wires used for electric traction, and means for 
automatically disconnecting the current supplied te 
the trolley wires. William Arthur Heyes and Lancelot 
Oyid Heyes, 204, Millgate, Wigan. 

An improved automatic self-locking lifeguard fer 
eleotric-propelled cars or other vehicles. Arthur 
Hudson, 13, Fortune - street, Manchester · road, Great 
Lever. 

Improvements in the construction of electrical 
measuring instruments. Edgar Isaac Everett and 
Kenelm Edgcumbe, 22, Charberhouse-square. London. 

Improvements in lightning conductors. Killingworth 
William Hedges, 8, Quality-court, Chancery - lane, 
London. 

Improvements in or relating te the formation of 
positivo plates for electric accumulators or secondary 
batteries. Joseph Johann Heinrich Hunte, 322, High 
Holborn, London. (Joseph Lürgen, Germany.) 

A method of producing electrodes for olootrio accu. 
mulaters, Ernst Waldemar Jungner, 18, Buckingbam- 
shreet, Strand, London. (Complete specification.) 

Apparatus for applying plastic material te matrices, 
more especially intended for use in applying the 
paste te the grids in making secondary battery 
elements. The Electrical Power Sto pany, 
Limited, and William Henry Hanson. 47, Lincoln's- inn · 
fields, London. . 


11029. 
110390. 


11537. 


11045. 


11552. 


11588. 
11584. 
11600. 
11619. 


11635. 


| 7 JUNE 7. 
An improved lifeguard for o tramears. Joseph 


11099. lectric 
- Bulman, 70, Langham-street, Walton-road, Liverpool. 


819 

11640. Improvements in trolley heads for overhead electric 
traction. Arthur Eustace Rooke and James Patterson, 
128, Hope street, Glasgow. 

11600. Improvements in  wiroless telegraphic signalling. 
Edward Саде and Herbert Dickinson, 2, Camden- 
gardens, Sbepherd's Bueh, London. 

11676. Improvements in rheostat elements or resistance 
boxes. Thomas Steel Perkins, Westinghouse-building, 
Norfolk-etreet, Strand. London. (Date applied for under 
Patents. etc.. Acb 1883. Sec. 103 Nov. 9, 1900, being 
date of application in United States.) - 

11677. Improvements in protecting dovices for the colis of 
electrical apparatus. Percy Holbrook Thomas, Westing- 
bouse-building, Norfolk-street, Strand, London. (Date 
applied for under Patente, etc., Act, 1883, Sec. 103, 
Nov. 9. 1900, being date of application in United 
States ) i | : 

11702. Improvements in and relating te elect: ic accumulators, 
Bernard Josef Lürgen and the D. P. Battery Company, 
Limited, 18, Southampton - buildings, Chancery - iane, 
London. "TN ' 

11703. Improvements in electrical distribution boards. 
Charles Grundy, 18, Southampton. buildings, Chancery- 
lane, London. 

11707. Improved eenstruetion of contact maker or current 
conductor for electric motors, Walter Lacy Alicroft, 
166, Fleet-street, London. 


JUNE 8. 


11730. An improved fitting for incandescent lights specially 
applicable for electric incandescent lights. Clarence 
Metcalfe Stead, 30, Park-row, Leeds. 


COMPLETE SPECIFICATIONS ACCEPTED. 
To be published on June 29. 
1900. | 

. Iatercommunication by means of electromechanical 
typewriting or printing instruments. Richardson and 
Elliott. i 

Devices for starting electric motors. Thompson. 
(Fraser Electric Elevator Company.) | 

10703. Manufacture of filaments for electric incandescence 
lamps. Thomas. AE | 

Fan or air propeller, driven electrically or by 
mechanical power. Russell. 

12392. Clamps fer holding the ends ef electrical fusos, or 
links as electrical conductors. Callender’s 
Cable and Construction Company, Limited, and Ward, 

Driving axles for electric and other vehicles. Contal. 
Me applied for under International Convention, Jad. 6, 

) 


Telephonic apparatus. Blanck. 

Method of and means for seundisg alarums on electri 
tram and motorcars. Parietti and Durante. | 
Starting switches and automatic controllers of electro- 
moters. Moy and Baetie. | 
. Controllers for electric motors. Perkins. (Date applied 
for under International Convention, Jan. 13, 1900.) 
pore ignition plugs for iuternal-combastien engines. 

imms. 
Electric punka - motors. Spiibl. 
Electric lighting cane or walkiog stick. Bergmann. 
Electric meters. Lux. 


1901. 


Machines or mechanism employed in the manufacture 
of pipes or tubos or for covering telegraph and 
and wires with lead or other 


. Increasing the economical effisiency of electric incan- 
descent lamps. Bushe. 
. Safoty devices for electrical measuring instruments. 
Arcioni. 
. Electric switches. Spegnolebti. 
Skates or contact makers carried by cars for use in a 
surface-contact system of oleotrio traction. Parker. 
. Method of forming armature coils for dynamos and 
eleotrio motors, and apparatus for use therein. 
Parker. | 
. Blectric insulatien of cotton-covered cables er wires. 
Claremont and Beaver. 
. Insulation of electrical conductors and the like and 
to cempounds therefer. Lake, (Hungerford.) 
9217. Electric fases or ocut-euts, Johnson. (D. and W. 
Fuse Company.) 
Means for. preventing tho of 
connected in parallel  Haddan. (Bláthy.) 
Electric aro lamps. Helios Upton Company and 
| Spencer. 
9512. 80100014 and other electric colis Heany. 
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9527. Electrical fuses. Johnson. (D. and W. Fuse Company.) 
9610. Electrical exercising machines. Lake. (Courtney.) 
9616, Electrical time switches. Rausch. 


TRAFFIC RETURNS. 


| . Returns for Increase Total receipts for 
Line. i week or half-year. Е 
Ending |1901. 11900. d | 1901, | 1900. 

£ £ £ 

Aberdeen Corp'rat'n| June 8 + 22 — = 
Birmingham Trams. , 8 |4,694 15,503] — 879 97,939 — | 
BlackburnCorp'rat'n! , 7 — 242 10,542 9,5915 

ee eee — — — — 
Blackpool- Fleetwood ,, 8 — 956 | 7,871 | 7 729 
Bolton Corporation. „„ 91,7091, — 46 |32,104 22, 637 
Bradford Ойу Trams ,, 9 1, 012] 788| + 223 [14,972 | 9,345 

Bristol Tramways Co.] „ 7 |4,406/4,708) — 302] — 


Carlisle Tr'mw'ys Со — 


Central London Ry. — — — 
& South London) , 9 1, 9221, + 421 45, 208 29, 255 

Cork . T. and L. Co. ,, 6| 544 + 39,345 8 135 

Darwen Corporation ,, 7 + 3 | 3,396 | 4,063. 

Dover Tramways ..| , 8 — 50 | 4,170 | 3,857 

Dublin & Lucan B. R., 8 - 72) 2,116 | 1.988 

Dublin U. T., elec. cars „, 7 |3,819|4,276| — 457 | 

Dublin S. D. Electric| „ 7 1.25 — 98 


AX голота „ 9 2,868 1.745 4-1,123 | 
Huddersfield Corp'n. s | s48| 953 — 105| 7,001 7.122 
Hull rab 'n H. S. 8 1.657 1.568 + 88 73.015 37,367 
Liverpool Corporat/n| „, 184,194/156 542 
Liverpool Overhead 1,651|1,781| - 130 [36,106 32,790 
Oldh'm.Asht'n-Hyde 615| — 32 10,951 [10,420 
Portemouth ор — 
St. Helene Tram — 
Sheffield Corpora 
Southampton Trams 
. A 


wansea ways. — 
Wolverhampt'nC’p’n — 
a From April 1, 1901. b Since April 1, 1900. 


MISCELLANEOUS, 
The following traffic returns are also reported : 


Anglo-Argentine, £372 decrease. 

Barcelona Ensanche y Gracia, £67 decrease. Barcelona, 
£257 increase. 

Brisbane, £75 increase. 

Buenos Ayres and Belgrano Electric, £509 increase. 

Calcutta, £155 increase. 

Cape Town (month of May), receipte, £12,700; expenditure, 


Mexico Electric (month of May), receipte, £18,500; expendi- 
ture, £10,600. 


Perth Electric, £312 increase. 


Port Elizabeth (month of May), receipte, £3,298; expendi- 
dure, £1,818. 


— 
— 
e 
— 
Q 
© 
2ч 
© 
nu 
IN 


Capo созо 
бә 


o 

8 

ел 

R 
ЕЕЕЕЕ 


COMPANIES' STOCK AND SHARE LIST. 


Name p^ Last price. 
Commereial and Industrial. — T : 
revenge fang ve i d рег он. Пиш. К, Nos. 1-70,000 1 .. ч 
о меме, . © p.c. Cum. Pref. Shares, 1-135,000 1 — iste iene 
100 cc comocc == өоөөөөвөвөөөөзөаттөө® em as oa / 
British Slectric orks, Ordinary d nad e l ~~ 1/16-8/16 
— $ cent. Cum Pref. 1-60 dns md od Re Rd ==» À e D/10-5/16 
British Wire, Ord. , 1- =o en emp om CO ow ел тә ~s em b = 9 10} 
— 6 per cent. Cum. Pref. 1-40,000 .. as as as опо em amn exe oe 6 eo 
——- 5 per cent. Mortgage De a as Bá — 100 . 100.1 
and Manuf., 6 per cent. Pref. .. - - i 
p ЧЧ э o em ow ow eno eno o ao as =з 1 
— Non. Cum., 6 Cont. Pref. a ne = so =o ms =o =o =o я. 93 
— cent. snd Debdenture Stock o ep сло em ao aw oom 100 ев 101-104 
C , Deben — жө ое ono as an «о an — = 100-118 
 — «шә Qe ọọ mo GD GM OO mo mo ap me ap ap OO mo mo ap (RD = (nO b ев 16-16 
98 ри gent. Pref. am emp em amn GRO спо тә ("9 as as as mo ер ap ею оо - = on 
an . 99 eu mo Gp Guo QUOD (nO O O (nO GRD (RO ap oo A a о о ар а» ез en ` 
— § oent. Debentures =o e Qe оо mo ms ap as KO ap фо as — — 10 -104 
Bison Swan United, Ordin fe (D as ap 00 ms GRO en ap (^O QD 8 -- 1-14 
— b per cent. Debentures on. .. a = a so =» aw we we = 2-8 
——— 4 per cent. Deb, =o «o as ap © mo as ooma an «w 100 =» 87.89 
— ] per cent. Cumulative Pref. ....... -o = os = = | MN 8 
— 6 rs Perp. mali t Deb... nt C « mp a ow & = 100 = 100-108 
General Blectric Compan 900 6р "ез зин um. Pref... 10. 93:1 
1 4 ри cont, int Мон. Deb, à a2 c anoo i s 1713 xd 
Henle s Telegra 3 =s os ee we ою Qe ms an 1 
€—À p 88588 ap on mo p ap GO QD ao ер an 4D ер am 
per cent. Debentures .... me =e =e =o = — aw mo xo no 100 — 107111 
india Rub "аана Percha, and de Works wow 10 . 11-93 


Qurg150a 8c dart Paaaa paid ff 


Name. Amount 
& 
Telegraph Construction and Maintenance a 222 18 
— § per cent. 6. Bonds - = ә «о «о «о 100 
Ordinary. 5 
— — § per cent. Cum. FE. ———— аю бв æ 6 
Willans and Robinson, Ordinary, 1 = же о шз ез з» ‘0 
= Ape oont. Пиш. Те, 80,001-60,000 = ~e =e am = am b 
— — 4} per cent. First Mortgage Debenture Stock. Red. 100 
Heetrie Lighting and Supply.— 
Blackheath & Greenwich District Ordinary 1201102000 - 1 
e Deb. Stk. Certs., Red. and Conv. ~ 10 
C as as mo ao am» TD mo me оо m» 10 
— ture Stock, Red. оо mo спр eo ел (ND ел» «шз (ND спр спр GOOD GB 100 
Brompton ми Кепш агу e one еп» ель (RD ел» ow ел ow тә b 
Calcutta Niere Supply Corpo Ordinary, Nos 1300022 6 
$ 08. ie e me 
Oharine Cross und Seana JJC ae mE GM а an eae ee — Õ 
— per cent. Cum. Pref. епо спр aw ow ео ow =з o mo ms ao one 6 
Ohelsea Electricity 8 —€—Á—À—— Бе „ 6 
—— di cont. ben as as ao ao as an «mo o 00 as as 99 00 
City of П eo оо во Q6 Q9 0 со (i Фо no то Q6 оо OF өң» 10 
— per cent. Camaro —— Á— ae ља ва 5 
Oounty of аар and Brush eo 09 ae 
— 6 per cont. Cum. Fre... = » o = mo o =o 10 
~- 44 рег cent: Debentures Prov. Certs, “ . Rd. 100 
Bdmundsons' Electricity Corporation, Ordinary, 1- 7,000... b 
— — per cent. Cum. Fre: b 
— $$ per cent. First Mort. Doo. 
Rlectzio Ut, & Tractn. Co. of Aust. 14.,6 p.c. Om. EI., 1-20, 000 5 
Folkestone Bleotrioity Supply, Lid., Ord. Nos. I- 10,000 Б 
Hove Electric Lamited, Ord., id aa irm 6 
Kensington & Knightabeldge Blec. ТА., Ltd., Ord., 1-21,000 6 
кешн tal Кейын e 
and List. and А 10 
London Bleotric, Ording 8 
— — per cent, Fr.. . ꝙ cs mono =o ac mo oe b 
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NOTES. 


Book Reeesived.— The Induction Motor: being а 
Short Treatise on its Theory and Design,” with numerous 
experimental data and diagrams, by Mr. B. A. Behrend, 
has just been publishec by the Electrical one and Engineer 
of New York. 

Induction Telegraphy.—it is rumoured that a 
private company, with a capital of £50,000, has been formed 
to work the patents which have been granted to Prof. 
Oliver Lodge relating to induction telegraphy. It may be 
remembered by our readers that a paper on the subject was 
read before the Institution some 12 or 15 months ago. 


Central Technical College.—The fourth annual 
dinner of the Association of Old Students of the Central 
Technical College will be held at the Restaurant Frascati, 
Oxford-streot, on Wednesday, July 3, at 7.30 p.m. 
Prof. O. Henrici, F.R.S., president of the association, will 
take the chair. Tickets can be obtained on application to 
the hon. secretary, Mr. Maurice Solomon, 12, Edith-road, 
West Kensington, W. 

The Franklin Institute. — The Journal of the 
Franklin Institute for June continues Mr. C. J. Reed's 
paper on "Efestrochemical Action,” which will be con- 
cluded in a later issue. We also notice the continuance of 
a paper by Mr. George W. Colles on “ Rotary Trans- 
formers,” and a paper on “The Flow of Metal” by Mr. 
Henry V. Loss. Other interesting papers also appear in 
this number of the Journal. 

Wireless Telegraphy on the Irish Coast.—We 
note that in addition to the Dover station referred to in 
these columns last week, the Admiralty have commenced 
the erection of a wireless telegraphy station at Roches 
Point. When completed this station will probably be the 
most important on the Irish coast, and it is thought will offer 
great facilities for communication during the forthcoming 
naval manceuvres. The next place at which we may expect to 


hear of the installation of a Government wireless telegraphy- 


station will probably be Queenstown. 

The Symons Memorial.—A meeting of the sub- 
seribers to the Symons memorial fund was held on the 
11th inst. in the rooms of the Royal Meteorological 
Soclety, when the executive committee reported that the 
proposal that the memorial to the late Mr. G. J. Symons, 
F.R.S., the distinguished meteorologist and founder of the 
British Rainfall Organisation, should take the form of a 
gold medal, had been approved, and that the sum of £713. 
14s, 7d. had been subscribed for that purpose. It was 
resolved that the medal should be awarded biennially for 
distinguished work dene in connection with meteorological 
acience irrespective of sex or natienality. 

New Beok.—We have received a copy of a new work 
entitled “ Les Automoblles Electriques," by Mesars. Gaston 
Leneiel and A. Delasalle, with a preface by Mr. Chas. 
Jeantaud. This isan octavo volume of 400 pages, published 
by Mr. Chas. Dunod, 49, Qual des Grands-Augustins, Paris. 
The book, which contains about 200 photographs and 
designa, has since publication obtained the silver medal of 
the Automobile Club of France, and is a complete and con- 
cisely-written treatise on the latest developments of electric 
and petrolio-electric motorcars. It deals not only with the 
construction, but also with the scientific details of the 
various inventions used, giving a number of formule which 
may be useful to makers of accumulators. 

American Electric Lighting Oonvention.—From 
the various accounts which have appeared in the New York 
technical Press it would appear that the twenty-fourth 
convention of the National Electric Light Association of 
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America, which has just drawn to a close at Niagara Falls, 
has proved most satisfactory in every respect. The attend- 
ance, we note, was unusually good, and the papers read 
were almost without exception of a particularly inseresting 
and valuable character, eliciting in most cases useful dis- 
cussions. At the close of the convention Mr. James B. 
Cahoon, the newly-elected president of the assodiation, 
made some remarks on the importance and value of such 
an association to the electric lighting profession in general. 

Wireless Telegraphy on the “Lucania.’”—A 
number of Press representatives and others accepted the 
invitation of the Cunard Steamship Company on Saturday 
last to witness the Marconi system of wireless telegraphy 
in operation on the company’s fine steamer “Lucania” as 
she steamed from Liverpool to Queenstown. Communica- 
tion was kept up with three different stations in succes- 
slon—viz, the training ship Conway off Birkenhead, 
Holyhead, and Rosslare, on the Irish coast. During the 
passage to Queenstown large numbers of Pres and 
private telegrams were dispatched to various parte of the 
country vid Holyhead, and communication was shortly 
afterwards established with Rosslare and maintained 
untll the Lncanla was within a short distance of 
Queenstown. 

Niagara Falls Pewer.— We gather from a note in 
an American contemporary that the Niagara Falls Hydraulic 
and Manufacturing Company have been compelled to dis- 
continue the use of six dynamos of their installation, owing 
to the fact that the great flow of water at the outlet of the 
tail-race into the river is wearing away the rocks This 
had become a serious matter on aecount of the power-house 
being situate in the immediate vicinity. The device which 
has been adopted to overcome future destruction consists 
of a number of pieces of boiler iron riveted together to 
form the bottom of the tail-race. There are upright side 
extensions, also of iron, to preserve the side walls. At the 
end toward the river there is a slight upward curve in the 
iron plate to throw the water upward, and thus prevent 
further undermining. 

Society ef Arts Conversasiene.—The Society of 
Arts conversazione will be held, by arrangement with the 
council of the Royal Botanic Society, in the gardens of 
that society, Inner Circle, Regent’s Park, on Friday, 
June 28, from 9 p.m. to 12 o'clock. The Royal Botanic 
Soclety's exhibition of rhododendrons will be on view, 
and it is possible that arrangements will be made for a 
supplementary exhibition of flowers A pastoral play, for 
the benefit of the Soldiers’ and Sailors’ Families’ Associa- 
tion, will be given in an adjacent portion of the gardens. 


‘A selection of music will be performed by the string band 


of the Royal Artillery in the conservatory, and by the 
band of the Grenadier Guards in the gardens, which will 
be illuminated. A vocal and instrumental concert by the 
Royal Criterion Handbell Ringers and Glee Singers, under 
the direction of Mr. H. Tipper, will be given at intervals 
in the clubhouse. | 
Motorear Restrictions.—It is refreshing to note 
that even on the question of further restrictions on motor- 
cars as to speed, etc., the county councils are not all of 
one mind. Ав one exception to the general opinion that 
the speed of all motorcars should be reduced to а maximum 
of 10 miles an hour, we may mention the Worcestershire 
County Council. On the recommendation of their High- 
ways Committee, the Council have replied in the following 
strain to the circular letter sent out by the County Councils 
Assoclation—viz. : That the Light Locomotives on 
Highways Act of 1896 should be amended so as not to 
prescribe the speed at which motorcars should travel, that 
the ordinary provisions of the law as to furious driving 
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should be applicable, but that some adequate means for 
identification of motorcars should be prescribed, and that 
the cars should not be allowed to be driven except by 
persons certified to be competent drivers.” 

A Portable Surgical Motor.—A new form of 
portable surgical motor, which appears to have some good 
features about it, is described in the current number of 
the Lancet, The 16-volt accumulator is of the sealed type, 
having a capacity of 18 ampere-hours, and it weighs 34lb. 
The motor itself is of the type known as the D ” pattern, 
on account of the shape of the field magnet. The armature 
is a Gramme ring, and is attached directly to the shaft 
which carries the cable, thus taking the part of a flywheel. 
It weighs about 151b., and is mounted on a gunmetal 
turn-table, which enables it to rotate and follow the 
movements of the operator. The entire apparatus with 
cases Included weighs about 70lb. For hospital work the 
motor is wound to suit the voltage of the main current. 
The various dotails of the invention have been perfected 
by Messrs. Mayer and Meltzer, of Great Portland-atreet, 
and the device is said to be giving every satisfaction. 

Municipal and County Engineers.—The annual 
meeting of the Incorporated Association of Municipal and 
County Engineers, to be held at Leicester on Thursday, 
Friday, and Saturday next week, promises to have consider- 
able interest for electrical engineers, in that the programme 
includes the reading and possible discussion of one or 
two papers relating to electric traction. Among these are: 
“ Permanent- Way Construction for Electric Traction," by 


Mr. W. Howard Smith; Methods of Safety for the Over- 


head Electric Trolley System,” by Mr. E. Manville; and 
“ Points as to Wear on Roads caused respectively by Horse 
Haulage and Motor Traffic,” by Mr. W. Worby Beaumont. 
On Friday also the day's proceedings include a visit to the 
extensive Falcon Works of the Brush Electrical Engineer- 
ing Company. The Automobile Club, too, has placed at 
the disposal of the members a number of motorcars, and 
on Saturday special trips to the different works of interest 
in progress in the locality have been arranged for. 

Standard Sectiens.—A committee has recently been 
appointed by the Institution of Civil Engineers, with the 
support of the Institutions of Mechanical Engineers and 
Naval Architects, and of the Iron and Steel Institute, to 
consider the advisability of standardising the various kinds 
of iron and steel sections, and, if found advisable, then to 
consider and report as to the steps which should be taken 
to carry such standardisation into practice. The committee 
is composed as follows : Mr. James Mansergh, Pres. Inst. C. E., 
Sir Benjamin Baker, K. C. M. G., Sir John Wolfe Barry, 
K. C. B., Sir Frederick Bramwell, Bart, Sir Douglas Fox, 
Mr. G. Ainsworth, Mr. William Deane, Mr. A. Denny, 
Mr. J. Allen McDouald, Mr. E. Windsor Richards, Mr. 
James Riley, Pref. W. C. Unwin, F.R.S., and Dr. J. Н. T. 
Tudsbery (hon. secretary) Mr. Leslie S. Robertson, 
M. I. O. E., of 28, Victoria-street, S.W., has been appointed 
secretary to this committes, which has already commenced 
Its work by taking evidence tendered by engineers, manu- 
facturers, and contractors bearing upon the subject of the 
enquiry. 

Telephone Wires in Liverpool During the past 
12 weeks, since the accident at Liverpoel, when a network 
of telephone and trolley wires fell to the ground in 
Pembroke-place in a heavy snowstorm, causing the death 
of two persons, great strides have been made with the 
work of placing the telephone wires underground. At the 
time ef the accident the Natioual Telephone Company had 
already begun placing their wires underground, but their 
engineers have since so pushed forward the work that in 
the past 12 weeks they have dealt with 6,800 places where 


telephone wires crossed trolley wires Where they Бат 
not placed the telephone wires underground they have 
formed them into overhead protected cables, suspended 
on strong steel wires, and even if through some unfore 
seen cause а cable should break its indiarubber covering 
would prevent contact with the trolley wire. ‘The sub 
stitution of these cables for the old system made necessary 
the erection of 71 new poles. The work of placing the 
lines underground on the metallic returm system will be 
continued until completed, but meanwhile the publie are 
protected. Where the Post Office overhead wires crom 
the electric main lines the Corporation have put up guard 
wires, using wooden guards where trolley wires are 
crossed by telephone lines. 

Kew Observatory.—On the occasion of the annual 
official visitation to the Royal Observatory, Greenwich, by 
the Board of Visitors, several members of the Royal 
Society and other scientific bodies were allowed the 
opportunity of going over the observatory and inspecting 
the various apparatus which are in use there. The report 
of the Astronomer Royal has & special interest this year, 
in that it touches upon the difficulties which arose with 
regard to the introduction of electric tramways into the 
locality. Discussing the magnetic observations, the report 
expresses hope that the example of the London County 
Council, in proposing to thoroughly insulate the electric 
tramway system in the neighbourhood of the observatory, 
will be followed by the South-Eastern Metropolitan 
Tramways Company. The two systems mentioned would 
most seriously threaten the magnetic work unless complete 
precautions are taken, and the report recommends that the 
Board of Trade should issue regulations on this point, as 
the magnetic work, which has been carried on at Green 
wich for a period of 60 years, can not be transferred to 
another site.” In the course of the afternoon the visitor 
were shown the working of the various ap 
including the elaborate time-reoording device, which by 
means of periodical electric currents regulates the recording 
time all over the world. | 

An Electrically-Operated Mine.—There is increas- 
ing evidence that electricity as а motive power is being 
universally employed wherever the circumstances of the 
work in hand permit. This, perhaps, is more apparent in 
the States than in any other country, and the rapid 
development of water power in America is attracting oon- 
siderable attention just now. One of the most Interesting 
electric power plants which has come to our notice recently 
is that which is now operating the mines and mills of s 
large silver company at the Swan Falls, on the banks of 
the Snake River, in Idaho. The main part of this river 
runs between such high cliffs that the water cannot be 
diverted, but at Swan Falls there is a reef of rock lying 
across the stream and making a fall of 5ft. It was at this 
point (according to our contemporary the Electrical Rens 
of New York) that а dam for the power plant was сог. 
structed and four T2in. turbines installed. Each whed 
runs under а 17%. head, generating 750 h.p. Pits for two 
more wheels have been constructed, and 16 may be added 
by digging new pits, for which there is room. The cost ef 
the plant, with its entire equipment, and the appliances at 
the mines and mills, has been about $70,000. Originally 
power was costing the mining company about £10,000 s 
year, and this expense was annually increasing, so thai 
when it was found possible to generate electric power the 
present plan was determined upon, and has only recently 
been inaugurated. 

A Telephene Call-Recording Device. — Th 
British Consul at Philadelphia in a dispatch hom: 
describes a new telephone call meter recently patented i 
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America, by which a register can be kept of all telephone 
calls made both by the subscriber and the telephone company. 
In shape the now meter has the appearance of à box with 
а push-rod on the top, while on one side is an indicator 
which shows the number of calls made. When the sub- 
scriber wishes to make a connection, he must press the 
push-rod before the central office will connect him with 
the desired number, and the call is thus registered. А 
comparatively simple eounting machine with a dial is pro- 
vided in the central office, and by means of а switch the 
attendant can put this machine instantly in connection 
with the meter. When a reading is to be taken, the 
switch is turned on and the subscriber is asked te press 
the plunger on his meter. . This releases the spring in the 
meter, which unwinds, and by & mechanical device it closes 
and breaks the electrical circuit for each call that has been 
made. Every time the circuit is closed the central office 
register counts one. It will be readily seen that such a 
device has many advantages. Each call being registered, 
subscriber and company always know how they stand, and 
it is not necessary to use an attendant's time in recording 
by hand the number of calls made by the subscriber. Another 
point which will probably recommend itself is that while 
the company are strictly informed of all the subscriber’s 
calls, the subscriber himself can keep a check on the 
company. 

The Post Office Telephones.—Some interesting 
information relating to the new postal telephone aystem 
was elicited from the Secretary to the Treasury, as repre- 
senting the Postmaster-General, in the House of Commons 


on Tuesday. In reply to Sir James Woodhouse, Mr. Austen 
Chamberlain said the expenditure already authorised by 


the Treasury under the provision of the Telegraph Act, 
1899, for works in progress or about to be undertaken, 
amounts to £813,040. Of this amount £677,945 is for the 
London exchange system and £135,095 for the develop- 
ment of the other parts of the Post Office telephone 
system in various places, but more particularly in the 
north-east of England and in South Wales. 
payments for new works brought to account up to March 31 
last amount to £269,941. Mr. Chamberlain went on to 


say that it is not possible at this stage to state definitely 
what the final cost of the London exchange system 
will be, but the whole sum of £2,000,000 authorised by 
Parliament will be expended in such extensions of the | case is much fewer than that of the light treatment. 
Post Office telephone system аз seem most urgently 
necessary, whether in London or elsewhere. The delay 
in opening the most important exchanges of the London 
system has been due to the scarcity of skilled labour, the 


difficulty of getting materials for contractors, the necessary 


Fuil particulars of the rates and conditions of the service 


will be brought before the public at an early date, and it is 
hoped that it will be available in some parts of London in. 


‘the autumn. 


The Institution Cenversaziene,— Notwithstanding 


that some 1,200 ladies and gentlemen attended the annual 


conversazione of the Institution of Electrical Engineers at 


the Natural History Museum last Friday evening, it could 


in no sense of the word be truly described as a “crush.” 


The magnificent, hall, tastefuily decorated as it was with 
flowers and palms, presented a brilliant spectacle, and, so far 
as we could gather, the occasion must have proved at least as 


suceossful as any of its predecessors. The guests were 
received by the President (Mr. W. E. Langdon) and Miss. 


Langdon, and among those present we noticed Sir G. 
Molesworth, Sir Douglas Fox, Sir H.-C. Fischer, Sir A. R. 


The actual 
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Binnie, Sir Wm. Crookes, Sir Henry Mance, General 


Webber, Mr. J. W. Swan, Prof. Silvanus Thompson, 


Mr. A. Siemens, Prof. Ayrton, Prof. Armstrong, and 


others. A special interest attached to the function in that 
it marked the thirtieth year of the existence of the Institu- 
tion. A particular centre of attraction during the evening 
was the illuminated address recently presented to the 
Institution by the American Institute of Electrical 
Engineers, conveying their “sincere thanks for the many 
courtesies extended to them " during their visit to London 
and Paris in connection with the International Electrical 
Congress of last year. The evening on the whole was 
spent very enjoyably, despite the entire absence of anything 
in the nature of a “side show.” Nor were there the interest- 


ing exhibits and demonstrations of the uses of scientific appa- 
ratus which one usually associates with this class of function. 


The nearest approach to anything of the sert was a section 
of a gigantic Californian tree whieh looked remarkably like a 


huge armature in position. Plenty of musie, however, was 
provided by the band of the Royal Engineers, which 
rendered an excellent selection during the evening under 


the direction of Lieutenant J. Zommer. 
Rontgen Rays and Electric Light Treatment.— 


The correspondence solumns of the various daily papers 


have been used to a considerable extent of late in discussing 
the respective merits or demerits of the Röntgen rays for 
the treatment for lupus, rodent ulcer, etc., and of the 
electric light treatment. We notice in the Times, for 
instance, a letter from the surgeon to the Róntgen-ray 
department of the London Skin Hospital on the subject, 


in which he states that the action in both cases is very 


similar, but that the Róntgen rays possess every advan- 
tage of the electric light treatment with none of its 


advantages. The points which are put forward by the 
writer in support of this statement are five in number. In 


the first place, he says, the Röntgen-ray apparatus costs 


only about £100, compared with many times that cost for 


the electric light apparatus. Then there is absolutely no 
pain or discomfort in the application, whereas the electric 
light treatment is by no means free from some discomfort 


and pain. The time required for each application, too, 


varies from five to fifteen minutes, compared with from 
one to two hours required in the light treatment. Again, 
the number of applications need to effect а cure in any given 
And, 
lastly, there is no need for any special nurse, and the 
surgeon can carry out the application single-handed ; whereas 
the same is not possible in the case of the light treatment. 
In answer to this, Mr. Sydney Holland, chairman of the 


| London Hospital, writes to the Times in favour of the 
restrictions on the opening of streets to avoid excessive: 


interference with traffic, and the difficulty of constructing 
exchanges in buildings in use for other Post Office work. 


Finsen light, which, he states, has been found from actual 
experience to be far superior to the Róntgen rays, and 
at the London Hospital they have given up using the 
Róntgen rays in the majority of cases. "When the disease 
affects the interior of the nose and mouth then the Röntgen 
raya must be used, as the Finsen method cannot be applied. 
So far, continues the writer, there is no evidence that the 
Róntgen rays are germicide, whereas the rays used in 
the Finsen treatment are powerfully so. Lupus being a 
bacterial disease, theory would therefore suggest that it 
would more likely be successful than the Róntgen rays, and 
this has been found so in practice. The only disadvantage, 
of the Finsen treatment, in addition to the expense, is the 
length of the sittiug—an hour at а time. The treatment 
of lupus by the Finsen light is to be discussed at the 
meeting of the British Medical Association at Cheltenham 
in August next. 


Liquid Hydrogen. — Prof. Dewar: delivered the 


Bakerian lecture of the Royal Society at Burlington House 


= 


week, taking for his subject Nadir of Temperature 
Allied Problems.” Dealing fires with the physical 
of liquid and solid hydrogen, he showed that 
hydrogen, like oxygen and nitrogen in the liquid condition, 
bad а reiraeéivity in accordance with theory. Coming 
next to the separation of free hydrogen and other gases 
from. atmospheric air, he described two methods. The 
one depanded on the use of Hquid hydrogen to boil the 
dissolved gasos out of air kept at a temperature near 
the melting point of nitrogen, the other ome a simple 
arrangement for keeping the more volatile gases from 
gesting into solution ofter separation by partial exhaustion. 
By the latter method somethiag like ,,j,,th of the 
volume of the air liquefied appeared as uncondensed 
ga The crude gas thus separated gave on analysis: 
hydrogen, 32°5 per cent.; nitrogen, 8 per cent.; 
helium, nean, etc., 60 per cent. After removal of the 
hydrogen and nitrogen the neon could be solidified 
by cooling in liquid hydrogen and the more volatile 
portions separated. There existed in air a gaseous 
material that might be separated with liquefaction of the 
air. For this purpose air. was sucked through a spiral 
containing glass wool and immersed in liquid air. After 
the process had been continued for some time the spiral 
was exhausted at the low temperature of the liquid-air 
bath and then allowed to heat up. The condensed gas, 
after purification by spectroscopic fractionation, showed 
the chief lines of xenon when examined in a vacuum 
tube. Prof Dewar then went on to discuss the results 
given by 15 electrical resistance thermometers for tempera- 
tures near the boiling point of hydrogen, pointing out 
that the law correlating electrical reaistance and tempera- 
ture is not truly known as yet. The hope of being able 
to liquefy heliam, which appeared to have a boiling point 
of 5deg. absolute, was dependent on subjecting it to the 
same process as succeeded with hydrogen—only instead of 
using liquid air under exhaustion as the primary cooling 
agent, liquid hydrogen under exhaustion must be employed, 
and the resulting liquid collected in vacuum vessels sur- 
rounded with liquid hydrogen. Prof. Dewar concluded hy 
showing how a crystal of nitrate of uranium when placed 
in liquid hydrogen became for a time self-luminous, on 
account of the high electric stimulation brought about by 
the cooling causing actual electric discharges between the 
crystal molecules. When the cooled crystal was removed 
from the liquid, the luminosity and electric discharges took 
place again during the return to normal temperature. 


Gleves fer High-Tension Werk.—The necessity 
for a good glove for use by electricians at work on 
machinery or electrie wires of high tension will be readily 
admitted on all sides. With a view to stimulating manu- 
facturers to devise an efficient protection for the hands and 
forearms which will resist electrical tension and accidental 
perforation, etc., the Association des Industrielles, of 
Franes, some time ago offered a prize for the best glove 
having these qualifications. In addition to these condi- 
tions, of course, it was provided that the glove must be 
light to carry, and give the worker freedom to use his 
fingers. The competition was an international one. The 
committee appointed for the purpose selected six gloves 
for practical trial, and these were submitted to the Central 
Laboratory of Electricity at Paris and subjected to two 
distinct tests. In the first, each glove was placed in a 
vessel containing mercury, and the glove iteelf filled with 
the same metal. The electrical resistance between the 
mercury inside and outside the glove was measured, the 
heightoftheimmersed glove being about 20cm., and the power 
used about 105 volta. In the second series, the gloves were 
filled with finesand and placed in a vessel also containingsand, 
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the sand being made conductive with water containing chlet- 
hydrate ammonia. The gloves were allowed to remain 
wet for 36 hours before the tests were made. The 
best result obtained was from the glove submitted by 
Mr. Franz Cloutb, of Cologne. In the firss case the 
electrieal resistance of the glove was 52,500 megohms, 
and under the second test 157 megohms. The prize of 
£40. was eventually awarded in respect of this giove, which 
is of rubber with a fairly long cuff lined with tricot. The 
glove is made very strong, and the seams are well over- 
lapped in a slanting direction, so as to prevent destruction, 
It is coated with а strong layer of rubber without seam or 
junction. The second beat result was obtained with the 
glove made by Mr. Charles ЇЧ. Hill of London. This 
glove is also made of rubber, with a double lining of trieos. 
The fingers are reinforced at their junction, and the seams 
are strengthened on the outside with indiarubber. Under the 
first test this glove showed a resistance of 6,200 megohma, 
while under the second series tho resistanas measured was 
24 megohms. A subsequent breakdown test showed Mr. 
Frans Clouth's glove again to give the best result, standing 
11,000 volts for about three minates, and 12,200 volts 
for one minute, before it was penetrated. Mr. C. N. Hill's 
glove stood 1,000 volts for about three minutes, when the 
glove was penetrated. The gloves were afterwards tested 
as regards their resistance to wear and tear, and equally 
satisfactory resulte were ehtained, partilarly in respect of 
the two makes mentioned. 


Electric Lamps in Ооа! Mines.—In view of the 
present comparatively limited use of electric Iamps in coal 
mines, a paper by Mr. W. O. Wood, read recently before 
the North of England Institute of Mining and Mechanical 
Engineers, is of particular interest in that it is devoted 
to a description of the electric lamps, dynamos, ete., 
employed at the Murton СоШегіев. The first installation 
was made in September, 1897, when a small number of 
Sussmann lamps were introduced into tbe colHery. The 
result was so satisfactory that 500 of these lamps were 
put into regular work the next montb, 100 were added in 
Apri], 1898, and 400 in September and October, making 
1,000 lamps now in daily and successful operation. At 
first objection was taken by the miners to the weight of 
the lamp—about 4lb.—but the difficulties afterwards 
encountered were more of a practical character, partica- 
larly the extinction of the incandescent lamp or bulb and 
failure of connections and of batteries, the last being the 
most troublesome. The number of failures of the ordi- 
nary oll safety lamps previously in use at this colfiery 
was 2'11 per cent., and even at the first the fallures of the 
electric lamps were not very excessive, being from all causes 
only 5 per cent. At the present time, however, as the 
result of various improvements, the failures are only 
0:01 per cent. Before adopting the lamp the author made 
many experiments to satisfy himself that ignition would 
not take place if the bulb were broken in an explosive 
mixture. This was done in mixtures of coal gas 
mine gas with incandescent lamps varying from 1 c.p. 
16 c.p. and currents varging from 4 to 119: volte. 
result was invariably the same, and oub af many experi- 
ments there was no ignition, while fanlty oil safety pups, 
under the same ciroumstances, ab once exploded the 
inflammable mixture. The lamp is made in two patterns: 
No. 1 with an ordinary or fixed bulb, and No. 2 with a tap 
(patented by the author) containing .a removable bulb, so 
that in the event of a bulb failing in the mine, the deputy 
or other official can replace it bya new re іп a couple 
of minutes. The secondary battery is. oś the 
pasted type. The complete battery weighs 31b. and 
an E.MLF. of two volts per cell, with a epacity of 
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ampere-hours, which maintain the incandescent bulb alight 
for eight to ten hours with one charge. The battery can be 
charged up to 08 ampere, but this point should never be 
exceeded. Each battery has a capacity of 54 ampere-hours, 
so that taking the charging rate to be 0:65 ampere, it is 
necessary to leave them connected for 13 hours, or for 
12 hours at 0'7 ampere, the lower rate being preferable. 
The total cost of working the lamps over several months, 
including all charges except interest on capital, and the 
cost of running the dynamos, was 5:70. With wages at 
58 per cent. above the basis rates, this figure was increased 
to 4'82. The life of the battery up to the present time 
averages 10 months, but certain improvements have 
recently keen made whereby it is expected to reach 
18 months. 


Lord Kelvin on Jamos Watt.—At the recent 
celebrations in connection with the ninth jubilee of 
Glasgow University, Lord Kelvin gave а most interesting 
oration on James Watt, whose name, ho said, was famous 
throughout the whole world, in every part of which his 
great work had conferred benefits on mankind in con- 
tinually increasing volume up to the present day. Referring 
to Watt's early career, Lord Kelvin thought it was fitting 
that the University of Glasgow, in the celebration of its 
ninth jubilee, should recollect with pride the privilege it 
happily exercised 145 years ago of lending a helping hand 
and giving a workshop within its walls to a young man of 
no university education, straggling to begin earning a liveli- 
hood as a mathematical instrament maker, in whom was 
then discovered something of the genius destined for such 
great things in the future. It was about the year 1761 or 
2762 that Watt tried some experiments on the force of 
steam in a Papin’s digester, and formed a species of steam- 
engine by fixing upon it a syringe zin. diameter with a 
solid piston, and furnished also with a cock to admit the 
steam from the digester or shut it off at pleasure, as well 
аз to open a communication from the inside of the 
syringe to the open air, by which the steam contained 
in the syringe might escape. That single-acting, high. 
pressure syringe engine, made and experimented on by 
James Watt 140 years ago in his Glasgow College work- 
shop now in 1901, with the addition of а surface 
condenser cooled by air to receive the waste steam 
апд а pump to return the water thence to the boilex 
constituted the common road motor, which, in the 
opinion of many good judges, was the most successful 
of all the different forms tried within the last few years. 
Referring now more particularly to Glasgow University 
itself, Lord Kelvin said it was certainly unique in being 
the first British university to have an engineering school 
and professorship of engineering. Again, Glasgow was the 
first university to have a chemical teaching laboratory for 
students and also a physical laboratory. Pioneer though 
it was in these three departments, it had been outstripped 


within the last 10 or 15 years by other universities and 


colleges in the elaborate buildings and instruments now 
needed to work effectively for the increase of knowledge 
by experimental research and the practical instruction of 
students. But there was no lagging to-day in the resolu- 
tion to improve to the utmost in all affairs of practical 
importance, and they almost saw attainment of the further 
aspirations to excel over all others in the magnificent James 
Watt engineering laboratory of the University of Glasgow, 
to be ready for work before the expected meeting of the 
Engineering Congress next September. Now, through the 
magnificently generous kindness of Mr. Andrew Carnegie 
to the people among whom he has made for himself a 
summer home in the land of his birth, all the four 
Scottish universities could look forward to a largely- 
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Increased power of benefiting the world by scientific 
research, and by extending their teaching to young people 
chosen from every class of society, who were fikely to bo 
made better and happier and more useful to our country 
by university education. 


Electricity and Municipal Trading. —In a letter 
to the Times under this heading Mr. Sydney Morse, chair- 
man of the Municipal Trading Committee of the London 
‘Chamber of Commerce, condemns the policy taken up by 
far too many of our local authorities of opposing every- 
thing in the nature of private enterprise advanced in this 
country. It is difficult to understand, he says, why our 
municipalities and local authorities, to which so much 
public work of the utmost importance has been entrusted, 
should place difficulties in the way of the extension of 
private enterprise and should be allowed to continue. to do 
во. Municipal trading is always put forward as а method 
of relieving the rates by keeping for the ratepayers the 
profits made by those whose only object is alleged to be - 
profit-making without regard to the interests of the rate- 
payer. The cardinal principle underlying all trade is that 
the trader must give a good article at а reasonable price 
if he is to find customers and so make a profit. In the 
nome manner with regard to public undertakings, such as 
the supply of electrical energy, or tho service of railways 
and tramways, unless the business be well managed and 
the company or trader give what the public requires at a 
reasonable price, there are no profits. Municipalities and 
local autherities have entirely neglected these considera- 
tions. Indeed, they have denied them. By certain Acta 
of Parliament the consents of municipalities and loeal 
authorities are necessary to the establishment of an enter- 
prise; but municipalities and local authorities in consider- 
ing whether such consents should be given have taken a 
line which, he submits, is absolutely cpposed to the interests 
of the ratepayers whom they represent. For example, in 
connection with electric lighting and tramways, instead of 
simply requiring that the service shall be good and the 
price reasonable, they have made conditions increasing 
capital expenditure—often putting upon the undertaking 
what are in fact public improvemente—and then have 
insisted upon power to purchase the undertaking after a 
very short period at a price approaching the price of old 
iron. Again, when the local authority has been the 
possessor of an electric lighting station or of a provisioual 
order which they have not put into force, a condition is 
added that the tramways or railway shall take all electrical 
energy required from the local authority at a price giving 
a large profit to the authority. The natural result follows : 
the service is not so good as it might be, it costs more than 
it would otherwise cost, and there is nothing to encourage the 
tradertoextend the undertaking, all the result of the actionof 
the local authority, but all put down to the company or trader. 
If, continues Mr. Morse, sclence continue to give us new 
inventions, sooner or later corporations will be driven to 
scrap plant, the cost of which will still be represented in 
their books by unpaid loans, and for the repayment of 
which rates will have to be levied. In matters of ordinary 
trading the usual economic laws will protect the public 
sufficiently. And where parliamentary powers are required, 
and the industry is in the nature of a monopoly, the public 
Interesta can be sufficiently safeguarded by providing for 
an efficient service, fixing maximum rates and maximum 
profits, and by provisions similar to the auction clauses in 
Gas Acts for placing additional capital. If, Mr. Morse 
concludes, the members of our municipal and public 
bodies really have at heart the interests of the public 
as distinguished from the public body, they should accept ` 
such a solution. 
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ELECTRIC-POWER SUPPLY ON TYNESIDE. seta of, say, 3,000 kw. capacity each, large orders are bound 
to go abroad. However, we are wandering from the main 


The successful inauguration by the Right Hon. Lord 
Kelvin, G. C. V. O., F.R.S., LLD., of electric power supply | 
on Tyneside (the proceedings in regard to which ceremony 
are detailed in another column), marks the official comple- 
tlon of the first of a new serles of large power transmission 
schemes which cannot but bave а very beneficial influence 
on the status of the electrical industry as a whole. The 
undertaking under notice differs from the Trafford Park 
power scheme recently described in these columns in that 
the area of supply which it embraces is relatively much 
larger, thereby involving problems of distribution not 
common to the Trafford Park scheme, whence our justifica. 
tion for designating the Tyneside supply the first of a new 
series. As will be scen later on, the predominating idea 
in designing the scheme has been to secure absolute 
immunity from serious breakdowns, and to this end 
more than usual attention has been given to. the trans- 
mission lines and distributing network, the system being 
single-pole throughout, with single-core distributors laid in 
separate channels for the three-wire low-tension network, 
by which means liability to short-circuits and their attendant 
disturbance is effectively excluded. It is, of course, abso- 
lutely essential to the lasting success of any scheme 
designed for the distribution of power in bulk to secure 
immunity from serious breakdown, and the means adopted 
to attein this end lend additional interest to any scheme 
for the supply of electricity in bulk. New problems have 
had to be solved, and to those who have been engaged in 
the pioneering work must be accorded full credit for the 
bold manner in which these have been tackled. Practice 
in regard to such power schemes is likely to become 
standardised to a much greater extent than is possible in 
ordinary central-station work, because the general features 
and conditions of supply in each case will be practically 
identical in so far as supply of power in bulk to more or 
less distant consumers is concerned. Experience may 
suggest modifications, but, apart from the minor details, we | purpose of this article—namely, to describe the electric 
venture to think the most essential advancement will be in | power supply on Tyneside. 
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adopting larger unite of plant; and unless manufacturers | The generating station, which is situated at Neptune 
at home make provision for the construction of standard | Bank, is the preliminary power station commenced over a 


X 


THE ELECTRICAL ENGINEER, JUNE 21, 1901. 887 


year ago by the Walker and Wallsend Union Gas Com- | a new site outside the then existing area of supply, and at 
pany on а somewhat smaller scale, and since taken over | the same time to extend this area. The order was granted 
by the Newcastle-upon-Tyne Electric Supply Company, I in August of last year, whereupon an arrangement was 
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Limited. The latter company, it will be remembered, | entered into with the Walker Urban District Council and 
inaugurated an alternating-current supply of electricity | the Walker and Wallsend Unlon Gas Company, whereby 
from their works situated at Pandon Dene as long since | the Electric Supply Company took over the power station 
as 1890. This supply was used chiefly for lighting pur- | then being erected at Neptune Bank and undertook to 
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poses over the company's Newcastle area, butſthe demand | supply the requirements of the parties concerned in bulk, 
increased'[to such an extent that last year the Pandon in addition to their own needs. Fig. 1 shows the power 
Гере slte became obviously too small for the [growing | station in course of erection. 

requirements, and powers were therefore sought to obtain | 16 should be mentioned that when the gas company 
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obtained their order, Parliament refused to allow them 
to utilise any site but one which they had purchased for 
gas purposes at Neptune Bank, Wallsend, which, therefore, 
had to be adopted in the first instance although not actually 
on the river. Having regard to the position of the site, 
the station has been designed for а comparatively moderate 
plant capacity, and when the plant at present installed, 
together with that on order, has become loaded it is 
intended to erect another generating station on the river- 
side site which has been acquired by the company. This 
now site, which is shown on the map of the district 
(Fig. 2), is about 15 acres in extent, and centrally situated 
relative to the pick o: the power supply area. 

The gas company, in putting down thelr station, in the 


THE ELEOTRICAL ENGINEER, JUNE 21, 1901. 


of the Newcastle transmission line is therefore 5,500, which 
will be transformed to continuous current at 440 volta 
pressure by means of synchronous motor-generators located 
in the various city sub-stations, whence the continuous- 
current feeders radiate to the three-wire distributing 
networks. Fortunately there has been no incontinuity in 
the design of the scheme, Mr. Charles Н. Merz, consulting 
engineer to the Newcastle Company, having been respon- 
sible for the scheme since its initiation. 

The Neptune Bank site, on which the generating station 
is erected, is about 350 yards from the river, and 60ft. 
above its level. It is served by a siding from the North- 
Eastern Railway Company’s riverside branch. The position 
is shown on the accompanying map of the district (Fig. 2), 


first instance adopted the three-phase system, generating at | while the general arrangement of the site is seen in Fig. 5. 
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a pressure of 5,500 volts with a periodicity of 40 ~~ and 
transmitting at this pressure, then either stepping down 
by static transformers to 440 volts or feeding а continuous- 
current three wire network by means of synchronous 
motor-generators, the motors being wound to work on the 
full pressure of 5,500 volts. The periodicity of 40 —.. and 
secondary voltage of 440 were adopted because they con- 
formed to both Continental and American standards, thus 
enabling all class of apparatus to be obtained at an econo- 
mical price. When the Newcastle Company took over the 
station the question of transmission pressure was reconsidered 
with a view to deciding whether it would be advisable to 
transmit at a higher voltage, but it was found that with 
the existing Board of Trade regulation as to thickness of 
insulation the original pressure of 5,500 was within a small 
percentage of being the most economical possible voltage 
for the present requirements of Newcastle. The voltage 


From the latter figure it is apparent that the station lies 
to the north and parallel with the railway, and that room 
has been found on the site for the necessary stores, fitting 
shops, test pond, etc., as well as for the power station and 
its cooling pond. One of the first problems in connection 
with the site which had to be solved was the question as 
to the best method of providing circulating water for the 
condensers. In order to settle this point, the capital 
expenditure, annual cost of running pumps, wayleave 
rent, etc., were got out for a pumping station at the river 
bank and a pair of 24in. pipes connecting this with the 
power station. It was found, however, that it would be 
cheaper, both in first cost and in running charges, to instal 
a cooling pond fitted with Korting’s spray pipes on the 
site itself, merely pumping from the river the water 
necessary to make good the loss through evaporation. A 
brief description of this coo'ing pond may not be out 
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of place here. The present plant is for dealing with 
120,000 gallons of water per hour. This water is deli- 
vered through special centrifugal spray nozzles. There are 
90 15mm. nozzles carried on 15 rows of 4in. pipes over a 
pond 146%. by 58ft. by 3ft. deep. The main distributing 
pipe is 14in. diameter, and each line of 4in. pipes carrying 
nozzles has a valve, so that it can be shut off or turned on 
independently of the other lines. The distributing pipes 
are supported on plers provided with cast-iron capping 
lates. The pressure of water required at the nomzles 
or dividing the water into spray sufficiently fine 
for efficient cooling is 74lb. per square inch, or, вау, 
l5ft. head. The water is carried from the engine- 
room through a main pipe 14in. diameter, and there is a 
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level of the engine-room is on the same plane as the firing 
floor of the boiler-house, while the engine-room working 
level and that of the North-Eastern Railway siding is Sit. 
above this. This difference of level, while doing away 
with the necessity of having an underground flue, allows 
the f3ed pipes, etc., to be readily rior i through the 


engine-room basement directly into the boiler-house without 
coming above the working level of the engine-room, and 
at the same time shortens somewhat the steam - pipes. 


The railway siding is, as already mentioned, some 8ft. 
above the stoking level, thus allowing а considerable 
quantity of coal to be stored in the bunkers both inside 
and outside the boiler-house. 

The height of the engine-room from basement to the 
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Fre. 6,—Detailed Plan of Neptune Bank Power Station (Right Half). 


14in. main suction pipe taken from the pond to the 
engine-room. From the suction pipe branches are taken to 
three centrifugal pumps working in connection with the 
condensers on the several engines. Each of the pumps is 
driven independently by a 20-b.h.p. Bruce Peebles motor, 
and is designed for а duty of 1,000 gallons per minute 
against a total head, including pipe friction, of 25ft. The 
pumps dellver into surface condensers, and from these the 
water is carried back through the main pressure pipe to 
the cooling pond. Additional pipes and nozzles are now 
on order for increasing the capacity of the cooling plant 
from 120,000 to 330,060 gallons per hour. 

Coming now to the power station itself, it may be 
mentioned that this comprises two bays, each 52ft. wide 
by 160ft. long, one bay forming the engine-room, the 
other the boller-house. The i np хом is of brick con- 
struction, while the beiler-house is of iron. The basement 


underside of the roof tie-bars is 40%. 6in., and a 25-ton 
‘‘ Booth's traveller" serves the whole length of the room. 
At the west end of the engine-room is located the switch- 
board gallery, which is elevated some 10ft. above the 
engine floor level means of access being provided from 
the gallery to the middle platforms of all the main engines, 
as well as to the gratings in the boiler-house, from which 
the stop-valves to the steam-piping system are controlled. 
Both the high-tension and low-tension switchboards are 
also operated from this gallery, besides which is provided 
a reply gong engine-room telegraph for each engine, one 
dial being fixed to the gallery rail opposite its machine 
panel, while the corresponding dialis secured to the wall 
opposite the engine stop-valve. The engine-room basement 
is divided longitudinally by concrete walls into two 
: chambers, in one of which the machine rheostats are 
placed and all the high and low tension cables carried to 
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the switchboard. The other chamber is occupied by the | ina separate wrought-iron pipe. The low-tension machine, 
various exhaust, feed, circulating, and water-service pipes, | exciting, and power cables are all of the plain rubber- 
the hot-wells the motor-driven centrifugal pumps, the | covered single-core type run in porcelain rack insulators, 
pa separators, and the Wheeler condenser for the | the low-tension feeder cables а) surrounded by porcelain 

exciter sets. This is an arrangement much | sleeves, and clamped to the up to the point where 
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Жа. 7.—Cross-Section of Neptune Bank Power Station. 


more commonly adopted on the Continent than in this | each cable drops into its own plpe duct, whence it is carried 
country, and one which has been repeatedly advocated | outside to join the solid system. The total absence of wood- 
in these columns on account of its obvious advantages. | work from all parts of the basement is another noticeable 
All the high-tension machine cables in the basement are | feature, and the ironwork is, moreover, earthed to a bare 
made up of three single separately-insulated rubber cables, | copper solid wire of ‘1 square inch sectional area, which 


Ра. 8.—View of Belliss-B.T.H. Sets and Direct-Current Machine Panels. 


held together by а braided covering, so that ex can be | rans the whole length of the basement, and is connected 
connected on to the three machine terminals without the | both to the engine piping system, the generator bed-platee, 


5 of a dividing box, it being only necessary to | and to two special earth-plates outeide. The centre of the 
strip the braid and to connect the individual cables | star winding of each three-phase generator is also earthed, 


to their respective terminals on the generator. These | but by means of а separate lighting insulated cable, which 
high-ensien cables are carried up to the switchboard each Р із, however, connected eventually to the same earth-platea 
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which serve the reat of the system. In the cable basement 
there is also provided а small direct-coupled motor-driven 
air-compressor, and a complete syatem of pipes leading to 
the switchboards and to all the machines, by means of 
which air at a pressure of 60lb. per square inch is utilised 
for freeing the armatures and high-tension switch gear from 
dirt and dust. f 


When fully installed, the equipment of this power 


station will be briefly as follows: eight Babcock and 


Wilcox boilers; two 300-b.h.p. Belliss engines, each 
driving two 100-kw. 240-volt ео азтан generators ; 
one 75-b.h.p. Belliss engine driving 50-kw. 240-volt 
direct-current generator; four 1,400-Lh.p. triple-expan- 
sion engines, each driving one 70-kw. 3,500-volt three-phase 


alternator; one 1,500-kw. Parsons turbo-alternator, 5,500 3 


volts three-phase ; one 1,500-kw. 5,500 to 240 volts, three- 
phase, continuous-current, synchronous motor-generator. 


Boiler-House Equipment. 

In the boiler-house (Fig. 4) are installed, or in course 
of installation, eight Babcock and Wilcox boilers, each 
having 4,020 equare feet of heating surface, and being 
capable of producing 14, ooolb. of steam per hour at a 
pressure of 200Ib. per square inch. These are arranged 
in batteries of two boilers each. Superheaters are fitted 
to each boiler of sufficient capacity to impart 100deg. to 
120deg. F. of superheat to the whole of the steam. These 
can, however, be flooded so that saturated steam is also 
available. Two types of mechanical stokers are employed, 
one by Messrs. T. and T. Vicars, the other being the chain- 
grate class by Babcock and Wilcox. These are driven by 
a shaft running the full length of all the boilers, power 
being supplied by a Bruce Peebles motor fixed in a central 
position relative to the shaft. An economiser, by Messrs. 
Green, is placed in the flue close to the base of the chimney, 
a by-pass flue being provided so that the gases can pass 
direct to the chimney if required. The economiser tube 
rb ae are electrically driven, and work continuously 
while the economiser is in use. An ash elevator (see 
Fig. 7), by Messrs, Graham, Morton, and Co., conveys the 
ashes from the ash tunnel to а bunker, which in turn 
discharges into a truck on the railway siding. This is also 
electrically driven. The siding is provided with an electric 
locomotive for handling coal-trucks, etc. 


Piping.—The steam-piping (see Figs. 5 and 6) consists 


of one main running the full length of the boiler-room at 
Steam 1s supplied. 


the back of the boilers above the flue. 
to this by branches from each boiler, one branch also being 
t&ken through the centre wall for the supply of each of 
the large engines. The Belliss. sets are supplied from an 
auxiliary steam-pipe, which also supplies the feed pumps. 
Under normal conditions the exhaust steam is passed 
through surface condensers.and returned to the hot-well, 
the circulating water being forced by means of electrically- 
driven centrifugal pon through the condensers, and 
thence to the cooling pond already described. Atmo- 
spheric exhaust pipes are also provided, and a separate 
automatic atmospheric valve is supplied for each engine. 
Four feed pumps by Weir and Co. are arranged to feed 


the boilers, either direct or through the economiser, with | 


water either from the hot-wells or town water-mains. ОП 
separators are placed in the exhausts from the Belliss 
engines, and filters are fitted to the air-pump discharge 
mains, Rankine filters are also installed on the delivery 
pipe before it reaches the economizer. 

. Engine-Room Equipment. 

Two Belliss engines (Fig. 8), each of 300 b.h.p., drive 
the direct-current generators, and one of 75 h.p. drives the 
small exciter. They exhaust through oil separators into 
& Wheeler surface condenser. The engines driving the 


700-kw. seta are all of the triple-expansion, vertical, inverted 


type, fitted with both expansion and emergency governors. 
One of these is by the Wallsend Slipway апа Engineering 
Company, and is fitted with Corliss valve gear. This 
engine is remarkable for the economy which it effects in 
steam consumption, the variation from quarter-load to 
full load being between 9:94lb. to 10:421b. per horse-power 
hour, or between 16'891Ь. to 21:8lb. per kilowatt-hour. 
The lowest consumption was observed at three-quarter 
load, the consumption at quarter-load being at the rate of 
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10lb. per horse- power hour. The results of the water- 
consumption testa for this engine are tabulated herewith. 
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The three Wigham-Richardson’s engines (Fig. 9) are of 
the four-crank triple-expansion type, balanced on the 


‘Yarrow, Schlich, and Tweedy system, and naturally run 


without appreciable vibration. Governing is done by a 
Stumpf flywheel governor mounted direct on the crank- 
shaft, and on all engines an Aspinall emergency governor 
cuts the steam off entirely at 15 per cent. above the normal 
speed, which is 100 revolutions per minute. These engines 
will drive their generators at full load (700 kw.) when 
exhausting to atmosphere. The disposition of the several 
items of plant described is shown in the detailed plan 
(Figs. 5 and 6) and the cross-section (Fig, 7). 

Large Alternators.—The large alternators are of the 
three-phase type with revolving fields and stationary 
armatures, and were supplied by the British Thomson- 
Houston Company, Limited. Each machine is placed 
tandem to its engine, the field being mounted on an 
extension of the engine shaft, 24in. in diameter. The 
armatures are arranged to slide parallel to the shaft on 
base-plates secured to the foundations by bolts The 
normal output of each generator is 700 kw. at 5,500 volte, 
the speed being 100 revolutions per minute. The fields 
have 48 poles, thus giving a frequency of 40 cycles per 
second. The armature core is built up of punchings of 
the best grade sheet iron specially selected for high 
permeability and low hysteresis loss. They have been 
japanned before assembling, and are farther insulated from 
each other by sheets of paper inserted to reduce the 
eddy-current loss. Slots are punched on the inner side 
to receive the winding, which is held firmly in place by 
means of wooden wedges. The punchings are assembled 
with ventilating spaces at intervals to allow of a free 
circulation of air in direct contact with the core and 
winding. The armature winding consists of separately 
insulated former-wound coils laid in the slots and secured 
therein by the above-mentioned wooden wedges, the coils 
being completely insulated before being ‘placed in the 
armature. The winding is so arranged that in case of a 
burn-out the defective coil can be readily taken out and 
another put in its place. There is one slot per pole per 
phase, and the shape of the pole-pleces is such that the 
wave shape approximate closely to that of а sine curve. 
The field poles are built of punchings bolted together, these 
punchings being of high permeability, thus reducing the 
energy required for excitation. Also hysteresis and eddy- 
current loss due.to fluctuations in the magnetic flux through 
the poles caused by the reaction of the armature current 
are almost entirely elíminated. The poles are firmly 
secured to a cast-steel ring supported by a cast-iron spider 
mounted on the shaft. The field winding consists of copper 
strip wound on edge, the successive turns being carefully 
insulated from each other and from the core. The normal 
exciting voltage is 250. Carbon brushes are used for the 
collector rings. The commercial efficiency of the generators 
is not less than 95 per cent, at full load and 914 per cent. 
at half load, excluding the excitation, and the generators 
will carry an overload of 25 per cent. for half an hour 
without injury. The rise in voltage upon throwing off 
full non-inductive load does not exceed 74 per cent., and 
the temperature rise after a 10 hours’ run at full load does 
not exceed 40deg. C. as measured by the thermometer. 
The appearance of these sets is seen in Fig. 8. 
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Continuous-Current Generators, —Each continuous-current, 


веб consists of two 100-kw. generators, supplied by the 


British Thomson-Houston Company, Limited, connected. 
up tandem-wise to.a Bellies, engine, the arrangement being 
such that the tures are interchangeable. Each gene- 
rator has an output asa shunt machine of 100 kw. at all 
voltages from 260 to 870 when running at a speed of 
880 revolutions per minute, and as a compound machine 
gives 250 volts at no load and 262 volts at full load. The 
armature eores are of the slotted type, with special venti- 
lating ducts to ensure low temperature rise. The armatures 
.re drum wound, the windings consisting of interchangeable 
copper coils set into slots in the periphery of the core and 
insulated therefrom with layers of specially prepared paper 
and linen. The commutators consist of segments of hard- 
drawn copper insulated from each other by mica strips, and 
mounted on а cast-iron shell. The brushes are of carbon pro- 
vided with a flexible copper conductor connecting them to 
the brush-bolders, thus entirely avoiding all sliding contacts 
between brush and holder, The field magnets are circular 
in form, with six inwardly projecting poles of mild steel, 
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surrounding alr as measured by thermometer. The gone 
rator either serves the requirements of the power station 
motor plant, etc., or supplies high-tension three-phase current 
to the transmission lines on light load as may be required. 


High-Tension Switehboard. 


The main high-tension switchboard is of the Ferranti 
type, and is an example of the serviceable adaptation of 
this firm's well-known gear for multiphase work. The 
framework consists of heavy slate panels, grouted directly 
into the wall, with vertical slates dividing the whole into a 
number of recesses into which the various parts are fitted. 
When extended for the full capacity of the station, the 
board will consist of 17 panels in all—namely, six gene- 
rator panels, one motor-generator el, two wattmeter 
panels, and eight feeder panels. Each generator panel 
contains three fuses, three switches, and three ammeters, 
and provision is made for disconnecting any panel from the 
bus bar when alive by means of insulating tools. Bus- bar, 
voltmeter, and synchronising gear in duplicate is provided 
at tbe top of the board, The two wattmeters are required 


IO. 9.—Two of the Wigham. Richardson 1,400-i.b.p. Sets and B. T. H. Alternators. 


and are divided into two parts horizontally. The magnet | for receiving the respective outputs of the two companies. 
coils are wound on separate formers, so that they can be | The three-phase switches on the generator panels are of 
readily slipped on or off. The bearings are of the self- the oil-break type, as are also the fuses, which latter are 


aligning, self-oiling type, provided with oil rings. After a 
24 hours' run at full load the surface temperatures of any 
part of the armature or field windings does not exceed 
45deg. C. above tbat of the surrounding air. 
Motor-Generator in Generating Station — This motor- 
generator was supplied by Messrs. Richardsons, Westgartb, 
and Co., and is designed for a twofold purpose — that is to 
вау, eitber for receiving alternating three-phase currents 
and delivering direct current, or vice vers. The set con- 
sists of one three-phase synchronous motor wound for tbe 
full pressure of 5,000 volts direct coupled to two continuous- 
current machines, each machine having an output as a 
shont macbine of 75 kw. when running as a generator at 
400 revolutions per minute. Each machine is shunt and 
compound wound, and glves at full load 860 to 270 volts. 
The combined commercial efficlency of this set at full load 
and normal voltage, and running either way, ів not less than 
85 per cent. The temperature rise after 10 hours’ run at 
full load does not exceed 72deg. F. above that of the 
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provided with duplicate contacts and cable recelvers. А 
regulating table under the high-tensíon contains for 
each three-phsse generator п handwheel connected to an 
„open type" regulating resistance placed in the basement 
below, an ammeter indicating the current through the field 
of the alternator, and a double-pole carbon-break switch 
constructed for a working pressure of 260 volts. Very 
ample provisions, as previously reported, have 
made under the switchboard platform for the regulating 
resistances and cables leading up to the cable receivers 
The circuit panels are of a desiga similar to the generator 
panels, with the exception tbat the switches, being for a 
smaller capacity, are of the spring-break type without oll. 
Each phase is in a separate compartment, and the switches 
for each macbine and circuit are distinguished, to prevent 
the accidental operation of the wrong switeh, by 5 
the division plates between each set of three panels, 

by colouring the front edge of these plates white. The 
board is a good example of Messrs. Ferrantés high-tension 
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-switchboard work. Fig. 10 shows the connections to both 
the high-tenslon and low-tension boards in disgrammatic | 


form. 
Low-Tension Switchboards. 


The low-tension switch gear comprises three boards, two 
being on the floor-level of the engine-room and one on the 
switchbosrd gallery. These boards control the two 200-kw. 
Belliss sets, a small exciter set, and the 150-kw. motor- 
generator. One of the boards on the floor level holds the 
main dynamo fuses, the compounding switches, and the field 
switches. The main low-tension board is on the gallery, 
and contains three sets of 'bus bars—namely, station power 
and lighting 'bus bars, exciting 'bus bars, and feeder ’bus 
bars. The station bus bars and exciting bus bars are 
arranged one on each side of the system, so that the station 
power and lighting circuits and the alternator exciting 
circuits are each operated quite independently at 250 volts. 
In this way, the exciting circuits are kept entirely distinct 
from anything else, thus 5 the liability of 
any mishap to the excitation. Double-throw switches are 
provided by which any generating set can be thrown on to 
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Mains. 


The whole of the main work, with the exception of that 
portion of the high-tension transmission line between 
Manors sub-station and Gosforth (see Fig. 2), was executed 
by the Callender Cable and Oonstruction Company, 
Limited. There are two essentially different types of 
mains employed, the first consisting of three-core cables 
intended to be used on the three-phase circuits and the 
second of single-conductor cables separately insulated, each 
one laid by itself on the solid system. The three-phase 
mains consist of a series of three-core cables, each branch 
having a sectional area of 15 square inch, insulated by 
bitumenised paper. The three cores are stranded together 
and wormed circular, and on the cable thus formed there 
is an additional thickness of bitumenised paper so as to 
bring up the wall of dielectric to the same radial thickness 
between any conductor and earth as it is between the 
conductors themselves. The cables thus made are 
designed to comply with the Board of Trade regula- 
tions for working at 6,000 volts effective, even if 
with no point earthed. The cables which also have a 


Ете. 10.— Diagram of Switchboard Connections, Neptune Bank Power Station. 


these bus bars or on to the feeder bus bars. The feeder 
"bus bars are connected through a wattmeter panel to the 
feeder board, which is arranged for four sets of three-wire 
feeders, and also includes а traction panel for the supply 
of power to the shunting locomotives in the yard outside. 


Test Pond. 


A test pond has been constructed outside the station 
for periodically testing the various generators. The 
arrangement consists of three plates of lead immersed 
in a brick pit filled with water. Each plate is separately 
suspended from a rope passing over a pole carried on a 
wooden staging above the pit. Three windlasses are pro- 
vided at а safe distance from the pit, by means of which 
each plate can be raised and lowered independently, and 
thus the load can be readily balanced and adjusted. Over- 
head wires connect these plates with terminals fixed on the 
wall of the switchboard gallery, from which temporary 
connections are made for testing any of the three-phase or 
continuous-current generators, the pond being of sufficient 
capacity to absorb 1,500 kw. at 5,500 volts, During the 
conatruction of the Neptune Bank power station Mr. H. I. 
Rif eley has held the post of resident engineer. 


lead sheathing are laid on the solid system in cast-iron 
troughs supported on wooden bridges, and run in with 
Trinidad bitumen. The trough is finished by a wrought- 
iron lid, consisting of lin. plate, so as to give the greatest 
possible mechanical protection in case of accident from the 
outside. 

In order to reduce the possibility of interruption to a 
minimum, two separate and distinct lines of high-tension 
mains are run from the power-house, occupying throughout 
separate trenches. Where they both make use of the 
Hadrian-road one set of mains is laid on the north side 
and the other on the south aide, but In all other streets in 
the district the duplicate mains are carried in separate 
trenches. One three-phase main goes direct to the sub- 
station at the North-Eastern Marine Company's yard. 
Another similar main is carried to the sub-station at the 
Tynemouth end of the district, whilst a third main is laid 
with connections to both these sub-stations, so that it can 
supply current from the generating station to either or 
both, or be used as an interconnecting main between the 
two sub-stations. Spare ways are laid wherever high- 
tension mains are put down, and in addition there is a 
perles of telephone and test cables, во that any sub-station 
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is in immediate communication with headquarters and 
with its nelghbour. 

The low-tension network consists of the Oallender 
Company's standard make of vulcanised-bitumen cable. 
The mains are three-wire, consisting for the greater part 
of 5, 25, 5 square inch conductors, but in some cases 
Б, 5, 5 square inch is used. Each cable is laid in an 
earthenware trough by itself, supported on bitumenised 
wood bridges, and run in solid with refined Trinided 
bitumen, being completed by a covering of hard bricks 
which are set in the molten bitumen. 'These low-tension mains 
run from the generating station along the Hadrian-road to 
the North-Eastern Marine sub-station. 
In Station-road, Wallsend, and along the High-road, looping 
back into the main distributing line between the power- 
house and the sub-station. In addition to this line, there 
is a network of similar low-tension mains in the Willington 
Quay district, and low-tension connection is made between 
networks by means of vulcanised-bitumen feeders running 
from the North-Eastern Marine sub-station, along the North- 


Eastern Railway line, crossing. the Willington cut viaduet, | 


and there joining the Willington Quay district. 

There are several branch distributors of smaller section, 
and, practically speakin 
is laid out во as to supply any of the factories with either 
high or low tension current as they may wish. A series 
of iron pipes has also been laid along the North-Eastern 
Railway between the power-house and Mesers. Armstrong’s 
for the purpose of supplying them and others with high- 
tension three-phase current. Briefly put, this is a desorip- 
tion of the feeder and distributing network in the Walker 
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16 may be said that the system. 
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stoneware pipes set in а solid block of concrete, into which 
three-phase cables will eventually be drawn. These cables 
will be manufactured by the ender Cable and Con- 
struction Company, and will be in many respects the same 
as the three-phase mains laid in the Walker district but 
the sectional area of conductor in each branch will be 


Fie. 11.—Laylog Callender Mains in Newcastle. 


considerably larger, being ‘25 square ‘inch, whilet over the 
lead cover there will be a sheathing of steel wires so as 
comply with the new requirements of the Board of Trade 
as to the conductivity of earth sheathing wherever 
three-phase high-pressure current is dealt with. The 
trunk main conduit in question starts at the gene- 
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Ята. 12.— Diagram of Switchboard Connections in Manors Sub- Station; showing L.-T. Connections on left and H.-T, Generator Connections in centre. 


and Wallsend district, from which it will be gathered that 
the main sub-stations are interconnected both on their high 
and low tension sides, but while the interconnector is, in 
the latter case, only intended to be used on very light 
loads, the high-tension connecting cables are, on the other 
hand, of the same section as are the main high-tension 
cables from the generating station. 

In addition to the above described work, the Callender 
Cable Company are now busy with the construction of a 
heavy trunk line to connect the generating station at 
Neptune Bank with Newcastle City. Their contract 
provides for the construction of a conduit having nine 
ways each Ain. in diameter, consisting of speclally-made 


— 


rating station at Neptune Bank, and runs vid Walker- 
road, through Walker, to the sub-station at the end of 
Byker Bank. It proceeds thence to the sub-statlon at 
Manors, where it terminates. This is to act as a trunk for 
the supply of current required in Newcastle City, and, 
except at the various sub-stations, it is not intended to be 
tapped or interfered with. 

Along a great part of the road a system of three low- 
tension mains has also been laid, and it is eventually 
intended to connect up any portions of this network which 
at present are not placed in position. This low-pressure 
network consists of single-conductor cables of the Callender 
Cable and Construction Company's standard make, insu- 
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lated by vuleanised bitumen and laid solid in Trinidad 
bitumen precisely as used in the Wallsend district, with 
the exception that instead of adopting three single troughs, 
one for each cable, а special form of three-chase troughing 


has been used with the view of economising space. 
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as is possible; and although they form an item of 
sis arable expense in the total work, they are кожу 
the best examples of manholes on a heavy drawing-in 
system which | ve ever been constructed in this country. 
The boxes joining the factory lengths of high-tension mains 
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ште. 18;—Sub-Station near North-Hastern Marine Engineering Company's Works, showing 800-KW. B. T.. Motor-Genersators. 


Throughout the whele of the work on beth contracts 

t care has been taken in regard to the manholes and 
pita. On the Wallsend and Willington line, owing to 
the difficulties’ met with and the nature of the subsoil, and 
the fact that ‘the mains are in the roadways, these are 
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are designed so that there shall be complete continuity of 
the wire sheathing. They are of a type which has been 
proved satisfactory in practical working at Wallsend among 
other places. The disconnecting boxes used on the low- 
pressure mains are single-pole, and are so arranged as to be 


=e > 


* DC v.s 
MG XR Qn 


a T. Е 
CANC T И ы 


С А , . { à © 
J i "4 a yp 
J Na 


„а 


DYN n 
: 


FIG. 14.— View of North-Eastern Marine Company's Sab-Station Switchboards, a 


practically small underground chambers. The mains form- 
ing the Newcastle trunk lino are all laid under the foot- 
path, and consequently the manholer, although larger in 
superficial ares, are not quite so deep. They have been 
constructed with the view of making it possible to handle 
the heavy trunk main cables and connect them up as 


readily accessible, but at the same time are kept ectly 
watertight through the special design of the lid. The 
feature in the wholé of the boxes in Newcastle and its 
district is the interchangeability of all parte, everything 

lr A to template, and as few types as possible being 
adopte | 
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The Callender Cable Company have had a lar 
Newcastle for more than a year past. The Walker and 
Wallsend work has been ed out under the supervision 
of Mr. George Marsh; the Neweastle trunk main Їз in the 
hands of Mr. F. B. Collard ; whilst other work which the 
are doing in Neweastle City, in Jesmond, and in Walker 
in the hands of one or the other of these gentlemen, or of 
Mr. Fase. Fig. 11 showe the work of laying Callender 
mains in progress. 

The high-tension transmission cables between the Manors 
aub-station and Gosforth are being supplied and laid by the 
British Insulated Wire Company. These cables are of tho 
above company’s well-known core, clover leaf t 
each core having a sectional area of ‘25 square inch. E 
requirements of the Board of Trade as to the conductivity 
ef earth sheathing are met in the case of these cables by 
providing just under the lead cover a continuous layer of 


copper tape. 
Main Sub-Stations. 
With 


staff in | compound-wound machines they 
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ve 257 volts each. The 
combined commercial efficlency of each set when running 
at normal full load is not less than 87 per cent., while the 
temperature rise after 10 hours’ run at full load does not 
exceed 4deg. C. above the surrounding air. The function 
of these motor-generators is to receive three-phase alternate 
currents and deliver direct current to the 500-volt three- 
wire distributing network. The high-tension switchboard 
in this sub-station was supplied by Mesers. Ferranti, 
Limited. It consists of five panels—three feeder and two 
motor-generator. Each panel contains one ammeter, three 
switches, and three fuses. Any one panel can be discon- 
nected from the ’bus bars while alive by using insulating 
tools. Duplicate synchronising gear is mounted on the 


Messrs. Reyrolle and Co. supplied the low-tension 
switchboard, which contains seven panels, as follows: one 
positive, one negative, one neutral, two test, and two 
starting. "There is also a “feeder” board, containing the 


to the main sub-stations, these are prac- | machine switches and ammeters at the bottom and the 


tically identical in design, the only difference being in their | feeder and distributing mains at the top. <A view of these 
several boards is shown in Fig. 14. 


over-all length, which was effected by the available site 
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STANDARD 
CAST IRON DISTRIBUTING BOX 


Ета, 15.—Plans and Sections of Works Distributing Box. 


ares, but evendthis difference is only slight, and it may be 


A.7}-ton overhead travellingcrane, manufactured by Messrs. 


sald that each has a length of about 80ft. and a width of | Morris and Bastert, is also provided. From this sub-station 


35ft., being designed for an eventual capacity of 2,000 kw. 
In synchronous motor-generators. The present equipment 
of each may be enumerated as follows: two 500-kw. 
synchronous motor-generators; one 75-kw. asynchronous 
balancing set ; one 25-kw. continuous-current balancer. 

сахо года to this uniformity in the design of the 
main sub-stations, it wil suffice for our purpose to take 
one example only—namely, the Manors sub-station, which 
is equi as described. The switchboard connections in 
this station are shown in diagrammatic form (Fig. 12). 

The sub-station serving the North-Eastern Marine 
Engineering Company's works contains two 300-kw. 
motor-generators by the British Thomson-Houston Com. 
pan ‚ Limited. Опе of these sets is shown in Fig. 13. 

h set consists of a synchronous motor wound for 
5,500 volts direct coupled to two compound-wound con- 
tinuous-current machines, one at either end. The output 
of each of these continuous-current machines is 150 kw. 
when shunt at 400 revolutions per minute, the 


voltage in 


P. d 


the North-Eastern Marine Engineering Company, Limited, 
will be supplied with from 1,600 h.p. to 2,000 h.p., exclusive 
of the demand for lighting purposes. 

In some instances a three-phase supply is given. This ів 
notably the case in respect to the Walker Shipyard, owned 
by Messrs. Sir W. G. Armstrong, Whitworth, and Co., 
Limited, whose installation may be briefly described. Here 
also Messrs. Ferranti, Limited, supplied the high-tension 
switchboard, consisting of four panels—two feeder and two 
transformer—each panel equipped with one ammeter, 
three switches, and three fuses ; while Messrs. Reyrolle 
and Co. supplied the low-tension switchboard, consisting of 
seven panels—two transformer, one meter, and four three- 
phase circuit — the transformer and three-phase circuit 
panels being each provided with three fases, one ammeter, 
and a triple-pole switch. In the sub-station are also 
installed seven British Thomson-Houston 50-kw. single- 
phase transformers, having a ratio of 5,500 to 440 volta. 
Of these transformers, one is held in reserve, the 


case being 865 at full load. Running as six in use being connected up in delta, so that 
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the failure of one unit does not entail a stoppage 
of the supply. The efficiency of the transformers at 
full load 1s 97 per cent. In this shipyard British Thomson- 
Houston three-phase induction motors are employed. 
These are of three types, one having a short-circuited rotor, 
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over-all dimensions of the various classes of el being 
identical. To guard against risk of a short-circuit in a 
power distributing box—+.c., boxes equipped with fuses of 
over five amperes capacity—single-pole boxes are used. 
About 400 h.p. of plant is installed in the Walker Shipyard, 
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C —Bp Fio. 16.—75-kw. Brown - Boveri Motor-Generator, Northumberland Shipbuilding Company 


the others former-wound rotors. The former are started by 


In the Northumberland Shipbuilding Company’s works 


combined oll-break switches and compensators. Of the | sub-station there is installed a 75-kw. motor-generator, 


other types 
itself, which is cut out by means of a sliding handle passing 
through the hollow rotor spindle. {The otherjis providedjwit 


e 


one has а resistance mounted inside the rotor | manufactured by Brown-Boverl and supplied through 
Messrs. Richardson, Westgarth, and Co. 
asynchronous motor coupled direct to a 240-volt and 


t consiste of an 
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Nu. 17.—Overhead Transmission to Messrs: Wigham, Richardson, and Oo.'s Works 


aliprings, and used in conjunction with a controller for variable- 
speed p All the works distributing boxes are of 
e standard design shown in Fig. 15. They are made of 
cast iron in different sizes, suitable for taking from three 
each, and are equipped with either power 


to nine panels 
or lighting eireui$ panels according to requirement, the 


direct-current generator, and is illustrated in Fig. 16. 
There are also four 75-kw. single-phase transformers by 
the British Electric Transformer Manufacturing Company, 
having & ratio of 5,500 to 440 volts. Three are in use 
and one spare. 

( Continued on page 399.) 
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THE VISIT TO GERMANY. 


After a considerable amount of discussion as to 
how we can best assist in making the visit of the 
Institution to Germany conduce to the aid of 
British theory and practice, we have determined to 
offer 

Two PRIZES— 
One of Twenty Guineas, 
One of Ten Guineas, 


for the best essays descriptive of the visits paid, 
comparing the points of detail which may prove of 
advantage to British manufacturers and organisa- 
tions, duly considering the conditions under which 
our home work is carried on. If more than two 
essays are thought suitable for reproduction, those 
used will be paid for at our usual rates for contribu- 
tions. The editors of the Electrical Engineer will 
decide the order of the essays, and their decision 
will be final. The length of the essays should not 
exceed fifteen or twenty of our columns. The 
moving idea for the above is to be found in Bacon’s 
essay on “Studies,” wherein he says, Reading 
maketh a full man; conference, a ready man; and 
writing, a correct man. We are anxious to assist 
in getting correct men "—hence our offer. 


MUNICIPAL ELECTRICAL ENGINEERS. 


Glasgow in this year of grace is the city of 
congresses. At the present time, like the early 
swallows, they are numbered by units; by-and-by 
they will be counted in swarms. The Association 
of Municipal Electrical Engineers is at present 
sitting in convention in the city of St. Mungo 
under the presidency of Mr. Chamen, the respected 
electrical engineer of Glasgow. We assume in 
our eulogy of the presidential address that the 
association has nothing to do with the theoretical 
question of municipal trading, but exists upon 
purely business lines. The purpose for which 
its members live is to do the best they can, 
from & business point of view, for the munici- 
palities under which they serve. Thus the main 
object of each of these annual conventions is to 
discuss the question, How best can we improve 
our business? The address of Mr. Chamen, looked 
at from this point of view, i8 most excellent. He 
analyses the systems of charging for current, the 
conditions under which current is supplied, giving 
his conclusions dispassionately but most emphati- 
cally; and, really, it is difficult to see that they can be 
effectively challenged. As the whole address is 
given elsewhere, it will not be necessary to discuss 
it at any length. After a preliminary mention of 
the hardships of having to pay into a sinking fund 
practically before works are in existence—a hard- 
ship which few or none will be found to deny— 
he deals with the main subject of his address— 
the best method by which to charge for current. 
There may be nothing very new in the subject 
matter, but certainly it is presented in & somewhat 
novel fashion, and the author is confident enough 
to say that the conditions under which current 
for lighting purposes is supplied are somewhat 


peculiar, and to conclude thet the charges must 
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| be nickel plated or galvanised, say, every alternative yard 


be characteristic also. If we understand the 
argument aright, the moral is that the true 


charge for current supplied is decided by the 


state of the load curve at the time that current 
is supplied. It is the old, old song sung in 
& new setting. 
remedy, but as yet the necessary apparatus to 
remedy this great defect is not forthcoming. The 
curve of generation as regards gas is fairly constant; 
the curve of supply is as fluctuating as that of 
electric current. The difference, from & business 
point of view, is that one can be stored while the 
other cannot. Invention as regards electrical storage 
is no doubt in a parlous state, but he would be 
a bold man who should say it was dead, and that 
the world is not destined to see some inventions 
sooner or later that will render it effective. Mr. 
Chamen is to be heartily congratulated in putting 
before the members so clearly and succinctly a subject 
which is of the first importance to them all. He 
certainly realises the existing conditions, but while 
his solution may be the best it may not always be 
expedient in practice. 


CORRESPONDENCE. 


One man's word is no man's word, 
Justice needs that both be heard.“ 


GILBERT'S SELF-DRIVING WEIGHT OSCILLATING 
MOTOR. 


Sig,—He Mr. G. Evans's letter in your issue of 14th 
inst., neither he nor our greatest expert in science (Lord 
Kelvin) would say, after seeing my latest design of motor, 
it was “folly persisting further," but as I have arranged 
to ventilate it in another paper, owing to your lack of 
enterprise, Mr. Evans may feel disappointed in not 
having another opportunity to criticise in your journal. 
As to his notion that the motor should work on a 
vertical axis, it will do nothing of the kind, but will 
do so perfectly on a horizontal axis, and without ball 
bearings. I may mention I have to-day received my 
first model, weighing about 1cwt., from Messrs. Braun and 
Co., mechanical engineers, King’s Cross, London, but 
unfortunately with several of the parts badly twisted in 
transit. This accident will put me back a bit, I’m sorry 
tosay. Mr. Evans may as well say it is folly trying to 
fly, but my candid opinion is that it will be done, and that 
it is a much more intricate problem than to cause a wheel 
to revolve without any external aid. Please use the correct 
title of my machine as given above, as I have nothing to 
do with perpetual motion. My machine will work as long 
as a steam-engine. Nothing more could be desired.— 
Yours, ete., ARTHUR E. GILBERT. 

Heaton, June 15, 1901. 


[N.B.—We much regret that Mr. Gilbert’s motor had 
parta twisted in transit. —Ep. E. E.] 


PREECES WIRELESS TELEGRAPHY. 


Бев, — With reference to your interesting article on the 
above in your last issue, possibly you could allow me to 
put forward one or two suggestions for its possible improve- 
ment, If your map showing the position of the circuit on 
the Rathin Island and the mainland is correct, then it 
would appear that the paralleling of the two wires is not 
by any means the best. I should take it that the perfect 
paralleling of the wires would be one of the first essentials 
to the successful working of the system, so that the electric 
waves passing off at right angles from one wire would meet 
the other wire at right angles, and be picked up by them. 
The better the two wires run el with each other, the 
better would be the action at the receiving wire. 

. Another suggestion is that the two copper wires should 


А few sentences point to a 
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or two yards —that is, one or two yards plated, then one 


or two yards bare, then, again, one or two yards plated, 


and so on. Or, better still, have two wires on the island 
and two on the mainland, one wire to be of pure copper 
and the other nickel-plated, or a galvanised copper wire, 
the copper wire to act as a transmitter, as unquestionably 
copper is the best for such purposes, and the plated wire 
to aet as а receiver. The electric waves from copper would 
more powerfally and promptly affect any white metals 
than copper upon copper only, In fact, all electrical work 
is more or less confirmation of this idea —instance the 
electric cell, the dynamo, Marconi’s wireless telegraph, 
etc., wherein one metal affects an electrically opposite 


mo 
Possibly, if the above suggestions were put into practice, 
the receiving current would be sufficiently improved to 
affect a galvanometer, or very sensitive electric bell, on the 
Rathin Island installation. —Yours, etc., 
| Око. H. бмпн, 
37, Daniel-street, Cardiff, June 17, 1901. 


N. B.— Could you or any of your readers inform me 
where І can obtain particulars by post of the Nobel” 
prizes that were bequested by the late Dr. Nobel, the 
inventor of dynamite, etc, and which prizes are offered 
for four or five of the greatest inventions in the sciences 
and arts. Iam anxious to become a competitor, hence my 
enquiry. A reply will oblige.—G. H S. 


— — o a 


FORTHCOMING EVENTS. 


Fripay, JuNE 2], 
Municipal Electrical Association. — Third day of the annua 
convention ab Glasgow. The meeting closes to-morrow 
(Saturday). 


SATURDAY, JUNE 22. 

Institution of Electrical Engineers.—Visio to Germany. 

Sports.— Annual sports in connection with Messrs. Crompton 
and Co.'s Arc Works at Chelmsford. 

FRIDAY, JUNE 28, 

Physical Society.—Abt 5 p.m., ordinary meeting in the Wheat. 
stone Laboratory, King's College. Papers: '' The Effect of a 
High-Frequency Oscillatory Field on Electrical Resistance," 
by Mr. S. A. F. White; The Spectrum of Cyanogen,” by 
Mr. E. C. C. Baly and Dr. Н. W. Syers. 


of Arts. —At6 9 p.m., annual conversazione at the Royal 
Botanical Gardens. 


TYNESIDE ELECTRICITY WORKS. 
(Concluded from page 897.) 


The British Thomson-Houston Company, Limited, did 
al the switchboard work in connection with this 
installation, besides supplying the motor equipment 
of the works. There are eight spur-driven winches, 
the electrical equipment of each consisting of a three- 
phase induction motor with necessary controlling gear 
and resistance, the whole gear being entirely enclosed 
by sheet-iron covers, Each winch is capable of lifting 
three tons at 50ft. per minute, and capable of running 
in either direction at varying speeds, all motions being 
controlled by one handle. The cables to the various 
winches are laid underground in wood troughing, and 
run in with bitumen to guard against injury. The lighting 
of the works is on the 240-volt two-wire system, and 
consists of 50 arcs and about 250 incandescent lamps. 
This installation represents an aggregate of about 400 h.p. 

Another considerable installation is that in Messrs. 
Wigham, Richardson, and Co.’s Shipyard and Engineering 
Works, the overhead transmission lines to which are shown 
in Fig. 17. This comprises a motor-generator of 75 kw. 
capacity, and transformers of 110 kw. capacity, supplied by 
Brown-Boveri through Messrs. Richardson, Westgarth, and 
Co. The works plant includes four three-motor overhead 
travelling cranes, dealing with 14, 10, and 6 tons respec- 
е There are also 50 five-ampere Angold enclosed 
arc lamps—two in serles on 240 volts—and over. 500 
incandescent lamps distributed about the works. The plant 
connected, exclusive of this lighting load, aggregates 
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500 h.p. 

plant in each of the motor installations described was 

cpm out by the British Thomson-Houston Company, 
imite | 


e 2 ш palsi wr eara connected, which, 
t wi gat rom the fo g, aggregates some 
3,000 h.p., and prospects of a farther demand. in the same 
direction, there will be also the area at present supplied 
from the company's alternate-current station at Pandon 
Dene to provide for. The high-tension transmission line 
to Newcastle for this purpose is already in hand, as men- 
tioned elsewhere, and a low-tension three-wire network of 
mains will be gradually laid over the area, while at the 
same time the generating station at Pandon Dene will be 
converted into a main sub-station similar to the one already 
described, whereby the existing supply will be ultimately 
displaced by a low-tension continuous-current supply. 
The cost of conversion is estimated at the rate of 2s. 9d. 
per lamp connected. Thus it will be seen that, besides a 
very promising day load represented by the power installa- 
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It may be mentioned that the erection of the | 
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With regard to the largo power plants supplied with 
energy from the company's mains, it may be mentioned 
that the company undertake to bear the initial cost of 
Installation and to maintain the plant in consideration of a 
charge аб the rate of 15 per cent. per annum on the 
initial ontlay. Of this 15 per cent, one-third re м 
interest on capital outlay ; another third, rental of the 
installation ; and the remaining third, depreciation. After 
a period of 20 years the installation becomes the holders’ 
own property. In other ways the company are encourag- 
ing the use of electricity as a motive power, and, amongst 
other things, will endeavour to displace the steam- 
hammer so extensively used in the district by one using 
compressed air supplied from a motor-driven compressor. 
When in Newcastle recently we saw one of these air- 
hammers at work, and so far as we could judge, its 
action and control left nothing to be desired. There is 
undoubtedly a wide field for the use of electrical power 
In this direction, especially around Newcastle, and no 
doubt there will also be less steam wasted at some of the 
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Fre. I —Map of Proposed Tramways. 


tons on Tyneside, a large night load is also ready to hand, 
there being the equivalent of between 70,000 and 80,000 
8-c.p. lamps connected in the company’s Newcastle area. 
The future policy of the company further embraces a 
proposal to construct a system of electric tramways, as 
shown on the accompanying map (Fig. 18). It will be seen 
that the intention is to join up to the Newcastle Corpora- 
tion tramways at three points on the Newcastle side and 
to the system worked by the British Electric Traction 
Company on the Tynemouth side, thus connecting these 
two systems by means of a link running through a sparsely- 
populated portion of the company’s area of supply. No 
doubt such a scheme would incidentally lead to the open- 
ing up of this pane -populated district for building pur- 
ete. It should be mentioned, however, that tho sanc- 
tlon of Parllament to this scheme has yet to be obtained. 
When complete, the undertaking, shouid, therefore, contain 
that element most conducive to the success of such a 
scheme—namely, a satisfactory load factor. With cheap 
coal into the bargain—5s. рег ton being about the average 
price, we beliove—and other natural advantages of position, 
Ste., there should be little doubt as to the ultimate success 
of the supply from a financial point of view. 


surrounding collieries as the supply of cheap electrical 
power becomes available. - 

In conclusion, we have to thank the consulting electrical 
engineer, Mr. Charles Н. Merz, and some of the principal 
contractors concerned for their courtesy in placing at our 
disposal the particulars given above. 


Opening Ceremony. 

The formal opening of the above-described works by 
Lord Kelvin daly took place on Tuesday last, when a 
special train conveyed a large number of guests to Carville 
Station, where carriages were ready to take them to 
Neptune Bank power station. An inspection of the 
power station and various installations supplied with 
power, including that belonging to the North-Eastern 
Marine Engineering Company, was then made. Sir 
Andrew Noble presided at the luncheon subsequently 
given at the Drill Walker. In the 
electric supply, Tyneside, open, Lord Kelvin ssid the 
beginning witnessed that day was on a scale which a few 
years ago would have been considered very large, but 
which the Newcastle Electric Supply Company now regarded 
as only а small part of what they were going to do. They 
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had seen the North-Eastern Marine Engineering Works 
uing low-pressure continuous current. They would under- 
stand that there might be a reason for choosing continuous- 
current motors. А t deal of work had to be 
done at various speeds, and the machines must go 
fast or slow. That, he believed, was the governing 
reason, In the present state of electric practice 
it was not quite so easy to run a three-phase 
motor exceedingly slow, and at all different speeds, 
up to the um speed with good economy. The 
Northumberland Shipbuilding Company's yard was 
interesting, because al the power work done in it was 
by three-phase motors. Although they had known for 
years that the three-phase motor was an exceedingly 
good thing, not many of them had seen much of it at 
work. 16 was interesting to note that the three-phase 
system of distribution gave absolutely fair play to either 
direet current for the lighting of towns, and for the use of 
small motors, or for the largest motors. А great boon 
had been conferred on Great Britain by the work that was 
now inaugurated. 


MUNICIPAL ELECTRICAL ASSOCIATION. 


Glasgow Congress. 

The sixth annual congress of the Incorporated Munici 
Electrical Association was opened in Glasgow on Wednesday 
last, The president, Mr. W. A. Chamen, took the chair at 
10 a.m. аз the Institution of Engineers and Shipbuilders 
in Scotland, and introduced the Lord Provost of Glasgow 
to the members present, 

The Lorp Provost extended a hearty welcome to the 
members of the association to Glasgow on behalf of himeelf 
and the City Council. They recognised the valuable work 
done by the association, and the importance of keeping 
electrical undertakings in the hands of municipalities. He 
believed that the supply of electrical energy from central 
stations was still in its infancy, and that they had hardly 
yet crossed the threshold of the large and valuable field 
over which electricity would have to be supplied in the 
future. He wished the association an even richer and 
wider success than they had yet achieved. As regards 
Glasgow, they hoped that the good weather for which that 
city was noted would continue, but in any case the 
hospitality of the city would be extended to the members 
of the association. 

Mr. W. A. CHAMEN then proposed a vote of thanks to 
the Lord Provost for his kindly greetings and for finding 
time to come to the first meeting of the congress. 

In reply to acclamations, the LoRD PROVOST said that 
they were pleased to find Mr. Chamen elected president of 
the Manicipal Electrical Association. They had in Glasgow 
a high opinion of their electrical engineer. When the post 
was vacant the Corporation determined to get the best 
Бе апа they believed that they had succeeded in so 

oing. 

Me W. А. CHAMEN blushed, and then read the following 
addross : 


Gentlemen, — I have to congratulate you upon the incorpora- 
tion of this association. We are starting into a new century 
and into а new reign ава newly-incorporated body. Drawing 
up the memorandum and articles of the association has been a 
work of great labour, and has extended over some oonsiderable 
time. Our hon. solicitor, Mr. Alderman Pearson, has carried 
the whole matter through for us in à most admirable manner, 
and we owe him for his toil and patienoe a great debt of 
gratitude, which we shall find it hard to repay by anything that 
wo are able to do in return. i 

On looking over the addresses of the last two presidents, I 
find that the affairs of the Municipal Electrical Association and 
its work have been so fully and so ably dealt with, and that so 
many of the points indicated as requiring attention and pro- 
viding work for the association still occupy those same prominent 
positions, that I would ask those of you who were not present 
at the last two conventions to obtain copies of the Proceedings 
for the last two years from the secretary, if you have not 
already done so, and to read over those two addresses. I do 
not propose in this short address to draw your attention to the 
brief but important history of the Municipal Electrical Associa- 
tion and to its rapid progress, as was so very clearly done by 
your much respected past-president, Mr, Mountain, to whom 
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10 ta measure of the success of this association is due, 
owog | to tho unflagging energy he арзув from the start as 
your first honorary secretary. I have, however, to congratulate 
you on the further large increase òf membership from 77 com- 
mittee members at last convention to 99, an d from 142 engineer 
members of all classes to 165 at the present time, our present 
total membership being thus 264, or an addi tion of 55 since last 
convention. This increase must be considered most satisfactory, 
and I think there are indications of a still further considerable 
increase during the coming year. I regret that we have to 
record the loss by death of one member—Mr. A. Н. Roe, of 
Bury St. Edmunds. 
We have suffered some losses through members 

their positions as corporation sas ын to take up posts wit 
companies or to practice as consulting engineers on their own 
aceount. More y have we to lament in this way the 
loss of Mr. С. Н. Wo ham, who was president, I belleve, 
during the second year of our existence, and who was one. of 


the founders of this association.. This is indeed a t loss to 
us, for the en and ability whioh he brought into our 
meetings was of a kind not easily replaced. Mr. Wordingham 


was also treasurer of the Benevolent Fund, which owes its 
existenoe, I think, almost entirely to his efforts. Though not 
now one of us, I am glad to tell you that he continues to take 
great interest in our doings, and he has promised that he will, 
whenever possible, attend our conventions and join in our 
discussions. Iam sure we will wish him that success in his 
new departure which he so well deserves. 

I have to draw the attention of our associates to the fact that 
there has not been that enthusiasm displayed 0 in sending 
in papers competing for the prize offered by the association, in 
consequence of which for the present year the council have 
been obliged to suspend the award of the prize. This is a 
matter which I trust will receive ерй attention, and be dis- 
cussed at the business meeting on Friday evening. 

You will have observed from the programme that there are 
fewer papers to be read and diseussed at this meeting than 
there were at last year's convention. I believe you will all 
agree with the council in thinking that it is better to have 
fewer subjects before us and longer time for discussing them, 
and that it is more satisfactory for the papers to be to the 
meeting by their respective suthors than to be held as read and 
discussed forthwith. The council feel that we are likely to geb 
far more useful discussions in this way, as all present will at 
least understand what it is that is being discussed. 

As already indicated, I do not propose in this short address 
to touch upon all the subjects which appear to require during 
the present year the attention of this association, as they have 
been already so clearly pointed out пу goor two past-p: ents, 
Mr. Faraday Proctor and Mr. Moun ; but I ought, perhaps, 
to emphasise опе of them—viz., the suspension of payments to 
sinking fund wig сопне of construction and for two or three 
years afterwards. municipal electrical undertakings are 
feeling the burden, and, I may say, the unfairness of being 
taxed during the first few years of their existence, while they 
are in a state either wholly or partially unproductive of revenue, 
by being compelled to pay from the start their annual contribu- 
tion to the sinking fund. While it is, of course, necessary 
that Parliament should take steps to ensure the paying off 
of the debt in a proper time, it does seem that it is rather 
unreasonable to enforce this annual payment from the very start 
of the undertaking, when it must be so obvious that the conoern 
has had no time or opportunity to bring in a revenue at all pro- 
portional to the capital which been expended upon it. 
question is now actively engaging the attention of the council, 
and I do not know that I need to say more about it.here exo % pt 
to point out that it also arises in extensions of exis under- 
takings into new areas not previously supplied, and which 
require not only new mains, but new generating stations, and, 
In fact, а new start and new loans for that s c purpose, 

There is, however, one point which has not been touched 
upon by your two past-presidents, but which I should like 
specially to bring before your notice. I refer to the question . 
of systems of charging for eleotricity. Doubtless this is a dry and 
uninteresting subject, and many of you will think that I might 
have chosen some engineering point ar out of the expe- 
rience gained in carrying out the large new electricity works 
which have been now nearly completed in this city, or in carry- 
ing on the supply from these works. Well, gentlemen, that, 
after all, is what I have done. We engineers naturally love 
our machinery, our mains, and our whole plant, but we soon 
find that our attention gets drawn also to other things, and 
chiefly to that all-important question of money. It is of no 
use to leave this question to the purely commercial people. If 
we do so they soon come to us and say, How is it that you are 
always asking for more machinery, and thus wanting to increase 
the capital expenditure? Why won't you get more units out of 
the plant you have already installed? Thé undertaking grows 
it is true, but if you go on at this rate we shall never get the 
price ud What is the соци of it 1" IM all know the 

wer. e r engineer to say, Well, every winter 
me maximum foad goes on inoreasing, and we must have the 
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TABLE A. Б 
17 Number of anita Siandiny Tal coal Average per unit Level rate of 1°84d. 

| Отаве monte: used by cach clues. charge. ille. Toral charge. | aed in pence. Total bille. 
Street lighting. 104 3,832 £8 3 0 £8 110 £16 4 10 1°02 £99 6 10 
Publie- houee 5 1,895 8 30 317 6 12 0 6 1:57 14 0 0 
Restaurant. eas. 4 1 460 8 3 0 3 12 11 111511 1°94 11 4 0 
Domestic consumer 3 1 095 8 3 0 3 211 ll 511 2°45 8 8 0 
Theatre 2 730 8 3 0 2 6 10 10 9 10 3 42 5 12 0 
CO LG uos RETETE 1 365 8 3 0 1 5 6 9 8 6 6 14 216 0 
9307 | £4818 о | £22 7 6 | £71 5 6 E £71 6 10 


plant if we are to meet the maximum demand that will be made 
upon us next December.“ If the engineer leaves the matter at 
that, the commercial man goes off grumbling, and saying that 
** he supposes it can't be helped, and that the electric lighting 
is a poor business,” and so the matter ends for the time being. 

Many of my colleagues in this association have, however, not 
been content to leave this question undealt with, and have set 
to work to explain that it is only for about three or four months 
in the year that the machinery is all at work, and then only for 
a few hours each day at anything like full load, so that the only 
way in which more units can be got out of the plant is by find- 
ing some demand which shall make longer use of it. The 
commercial people see this, and try systems of discount in 
order to encourage large consumers, but still the trouble 
remains, and the engineer gets disliked for pointing out a diffi- 
culty and suggesting no remedy. The whole business, there- 
fore, settles comfortably down on his shoulders, and he has in 
the end to suggest some remedy. 

The question of price at first sight seems a very simple matter. 
Total up the cost of coal, wages, repairs, and petty store bills 
for the year, and add all the capital charges—i.e., interest and 
sinking fund—and the management expenses ; divide this sum 
by the number of units sold, and the result is the cost per unit. 
Add to this whatever margin is deemed necessary, and the 
result is the price per unit. Such a method of arriving at the 
selling price of electricity possesses one advantage—viz., that 
it is simple. That, however, seems to be all that can be said 
for it. It is known to everyone that, as a rule, the greater the 

uantity of any commodity that can be sold the lower will be 
the cost of producing it, but the real resson why this is so is 
understood by comparatively few. There is, for instance, the 
well-known tale of the old woman who said that she made a 
loss on every article she sold, and that it was only the quantity 
of business she did which enabled her to get a living. As she 
is not commonly reported to have become bankrupt, it is pre- 
sumed that she had grasped the principle correctly, but was 
not able to understand the exact way in which it worked, or, at 
any rate, to properly express it in words. Doubtless she would 
have lost heavily 1f she had not been able to sell the quantity 
she spoke of, and for a sale of half that quantity she might 
have required to increase the price in order to make any profit, 
or, indeed, to avoid making any loss, so that up to that point 
she was correct in saying she made a loss on every article she 
sold. . I do not think this old woman ever sold electricity, but 
I have no doubt that if that problem had been thrust upon her 
She would have displayed the same sagacity, and would have 
adapted herself to the altered circumstances.. She might have 
been a most useful member of an electricity committee. 

We may here note a few facts before proceeding. I quote 
figures from the electricity department of Glasgow as being the 
readiest at hand. The number of units of electricity sold 
during the year just concluded (May 31) was, roughly, 
64 millions. The maximum load occurred during November, 
December, and January at 5 o'clock on each night except 
Saturdays and Sundays. The plant used (allowing ample 
spares and stand-byes) if continuously in use at full load would 
have produced some 81 million units in the year, and this extra 
744 million units could have been sold probably at a profit to 
the existing consumers if they could have taken it for tke low 
price of about 4d. per unit without any additional capital 
expenditure or increased management expenses of any kind. 
Of course І do not suggest that we could ever hope to sell such 
a quantity as this, but there is a long stretch between 6} millions 
and 81 millions, and we might sell more than wedo. Let us 
look a little more closely, though briefly, into some of the 
figures. The cost of buildings, plant (including spares), and 
mains, run oat at present at about £114 per kilowatt. This 
figure, of course, varies from time to time, and will go down 

when fair proportions become established between the 
eost of sites, buildings, machinery, and mains, perhaps to £80 
or less. It is already down to about £104. This, however, 
does not affect us just now. The standing charges—being 
interest, sinking fund, wages, rents, rates and taxes, manage- 
ment expenses, and repsirs—amount together to, say, £8. ds. 
per kilowatt per annum. This figure is arrived at by taking 
out the individual maximum demands of the consumers and 
dividing the total standing charges by the sum of them. You 


P 


wil note that the sum of the consumers’ maximum demands 
is greater than the actual maximum demand upon the generating 
plant by about 25 per cent., which we may take to mean, roughly 
speaking, that some 25 per cent. of the consumers elther do not 
come on at all cr, at least, not to their full extent until after 
the time of maximum demand upon the generating stations is 
t. You will note, therefore, that in apportioning the stand- 
g charges per kilowatt due allowance is made for this fact, 
and the standing charges are less than they would be by about 
25 per cent. on account of this diversity factor. This shows 
the advantage which consumers get by taking the supply from 
а common source. Let us now consider a few different classes 
of consumers and see how they use their light, taking in each 
case their maximum demand, for the sake of argument, as 1 kw., 
and finding out what number of hours used per day the 
quantity of units they each consume is equivent to, spreading 
our investigations, of course, over the whole year. We find the 
following : i | 
Hours per day. Units per annum, 


Street-lighting (all night)... 10122. ence 3,832 
Public houna e 8 5 000 0 „„ „„ 1,825 
Restaurant o o on oas oas o as o c E ~ 1,460 
Domestic consumer (say) -. N .. 1.095 
Theatre E оет 9 | om +000209 0 00050 06006 730 
Office [NE EI NE 0 EE 9409 ое 6 Q5 OD ооо оф оос о но 1 осм 0 o9 0649 OG оос осм о Lj 

Total aoe 0 оогоо ооо OG 9 69 ово о 0960 ao о me oon cane * , o m9 9 (0 9 от 9.307 


These figures are simply examples being easy to follow, but 
they are not quite accurate. For instance, many of the offices 
average less than half an hour, while domestic consumers 
average only about 24 hours, but we need not worry about 
fractions for our present purpose. Suppose we had a small 
concern with these six different consumers as ers. The 
maximum demand of each is the same—viz., 1 kw.—and the 
standing charge of £8. 3s. incurred by each, quite irrespective 
of the amount of electricity consumed, and we have already 
seen that by combining together this standing charge is reduced 
below what it would bé if each had his own plant, owing to the 
fact that the theatre does not want light when the office does, 
and that the domestic consumer also does not fully light up 
when the others are at their maximum. It seems to me, there- 
fore that these partners as ordinary business men would eachagree ' 
to pay £8. 3s. per annum in a lump sum plus the working costs 
according to the number of units consumed in each case. 

Let us look, however, at the question of coal. I am ob 
to put before you some figures obtained some time ago, which 
while they certainly would be somewhat leas at the present 
time, will serve for our present purpose. The cost of coal per 
unit for the various different classes of consumers is ter for 
the short-hour ones than for the long-hour ones, owing to the 
waste which occurs in getting up steam for such short runs and '. 
in running plant at light loads. From careful tests which have 
been made, I believe that the following would be about the 
proportions of the cost of coal for the different consumers : 


Per unit (d). 
Street-lighting ................... Bue dien 5651 
Public. house 24 . 
Resbauradßdnnnnsdd оын — 62 
Domestic consumer . ‘69 
Pete ress oui elas “= 77 
, асова оное зоне кс тетах 84 


These costs include carting and handling of the coal and 
removal of the ashes, etc.; the street-lighting should really 
be a lower figure, but no information was at hand at the time 
the figures were obtained, so that it was put in the same as for 
a five-hour consumer. (In passing, I may say that during the 
past six months one-third of the coal we have consamed had 
been wasted practically through intermittent and varying loads.) 
If we now make up the accounts for these six consumers, we 
find they come out as given in Table A. It may be objected 
that I have not taken into account water, oil, etc., but these 
are small, and will make no material difference to the result. 
You will observe that the street-lighting consumer pays an 
average price of 1:024. per unit, and the office an average 

rice of 6144. per unit, and that the other consumers vary 

tween these two extremes. It seems to me that for lighting 
purposes this method of looking at the matter is a fair and just 
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one. An electrical engineer of long standing made the following 
remark in discussing this troublesome question with me some few 
months ago: There are,” he said, two principles upon which 
consumers can be charged. Опе is that of dividing the total 
costs for the year by the number of units sold—that is to say, 
to charge an average price (which works out at about 4d. per 
unit) The other is that of approximating the charge to each 
consumer to the cost of supplying him." Ithink that expresses 
our position exactly ; but which of these principles are we to 
work upon? I have shown you in a rough-and-ready manner, 
without any pretence, of course, to a close degree of accuracy, 
how the costs per unit must vary between very wide limita, 
and this mostly on account of the very short use which is made 
of the plant by many of the consumers. If you take out the 
average cost per unit from the table I have given you, it will 
come to only 1:844. per unit. If you charge this uniform price, 


however, yon will be charging the street-lighting with over £29 
instead o 


£16, and the office will be let off with £2. 16s. 
instead of paying £9. 8s. 6d., and you must remember that in 
actual fact the proportions of these different classes of con- 
sumers are by no means what are given you in this table. 
Which of us can show one-sixth of our maximum demand 
occupied in street-lighting and another two-sixths in five-hour 
and four-hour consumers? If you take my table and adapt it 


to your own circumstances, I do not think any of you will be 


able to work out an average of 1:844. per unit. By using a 
sliding scale of charge in Glasgow, the cost of producing our 
64 million units in the year just concluded works out at about 
5°18d. per unit, or perhaps lees, and we have estimated on 
selling 9,000,000 units for next year at an average cost of pro- 
duction of 2:61d. per unit. The charges are 6d. for the first 
365 hours’ use per annum of the maximum demand, and 1d. 
thereafter, with, however, uniform rates of 34d. for domestic 
consumers, theatres, and halls, 3d. for churches, and 14d. for 
power. Many of our consumers, however, will be paying only 
about 2d. per unit for lighting under the sliding scale. Do you 
think we should be able to keep them at 54d. or, perhaps, 


4d., or do you think we should go on increasing our output at 


the rate of 50 per cent. per annum, as we have done for the last 
two years, ЇЇ we reverted to a uniform rate? Iam afraid we 
should not. - | 
Power supply seems to me to be a different question, not 
simply because it is а day load and in use, perhaps, more in 
summer than in winter, but because there is no natural law 
which forces it $o come on at à maximum far in excess of its 
normal at any particular time of the day, a feature which is so 
very strongly marked in the case of lighting. The diagram 
shows in dotted lines the total load curve, which includes both 
electric lighting and power, on a day in last December, and you 
will observe how sharp a peak occurs about five o'clock. What is 
the reason of this! It is probably that the very short office 
load and the early-closing shop load are both just on in addition 
to everything else. Business men are in signing their letters, 
and clerks are all hard at work finishing off with the greatest 
ossible haste lest they should be guilty of any unpunctuality 
getting away at the usual time. At this time probably every 
light in these offices is in use, though only for a very short 
time, for shortly after six o'clock the load is down again to a 
much lower point. In the summer and during the greater part 
of the.year this does not happen. Ав soon as daylight draws 
out to five o'clock this nightmare of a load is gone until next 
winter. In Glasgow we have a load of this kind to the value of 
about 1,540 kw.—i.e., we have consumers of the very short-hour 
class, who require this amount of plant to supply them, and whose 
average use per day is just half an hour. They consume 248,545 
units per annum, which brings in at 6d. per unit the sum of 
£6,208, or about 3'7 per cent. upon the capital expended to 
supply them. It is certain that if there were no consumers 
g current for longer hours than these the concern would 
become bankrupt in a very short time, even with a charge of 
8d. per unit. I need not point out that this five o'clock peak 
contains practically all our consumers, except churches, theatres, 
halls, and places of amusement, and domestic eonsumers to 
some extent, as they do not light up fully as a rule until later. 
In fact, all but 25 per cent. are drawing a supply at this time. 
The conditions under which light is required cause this awkward 
peak, and they cannot be altered. "The proportions of the peak 
to the whole diagram can, however, be reduced by getting on a 
greater number of consumers who use current longer. Power 
supply is a most excellent way of producing this result if we 
can get enough of it. In Glasgow up to date we have about 
; h.p. connected to our mains. It does not cease at 
five o'clock in the winter, and does not therefore simply fill in 
our load diagram in the shallow places. If it did this, it might 
enable us to charge a uniform rate for everybody. It has no 
peak of its own, however. It goes on from morning till evening 


with some variations, of course, due to those motors which are 


used intermittently, but these variations average out in a 
reasonable way, as there is no circumstance which compels 
nearly the whole of the motors, whether in continuous or in 
intermittent use, to come on together either at five o'clock or 
at any other time, If we had a power load only to deal with 


the lighting one. 


there would not be this peak trouble, and it would seem 

possible, saving only that а maximum charge of, say, £2 per 

annum should be made to eover interest on cost of meter, eto., 

to do all that can be wanted for all ordinary purposes by means, 
of а scale much more nearly approaching a uniform price than 

For any purpose requiring а supply for. 
24 hours per day, it would seem to be unfair to make the same 

charge as for such intermittent use as is experlenced in the 

case of hoists, so that an absolutely uniform rate might not be 

found satisfactory. 


There has been an attemp5 to arrange a sliding scale of 


charging by means of meters which work on a different dial at 
9 f 

be charged for at a higher price, these being the units consumed 
on the peak load ; but up to the present no one has succeeded 
in producing a sufficiently cheap and satisfactory two-rate 
meter, so far as I am aware. 
to be closely enquired into, I think it will be found that 
it does not fulfil the necessary requirements, and also 
that it is very difficult to decide as to how the arrange-. 


ours, 80 that all units recorded on the second dial can 


Besides, if the system comes 


ment should be worked during other months of the year than 


November, December, and January—that is to say, if the 
maximum price is to be charged between the hours of 4 and 
6 p.m. during these months, during what hours is it to be 


charged in the other months of the year? It does not seem to . 


me to take a grip of the correct principle, for it would result in 
charging a long-hour consumer the additional price during part 
of the 24 hours for the simple reason that: somebody else wants 
to make use of the plant whieh is supplying him, and makes 
him pay extra for the other consumers’ shortcomings. I must 


admit that I have not had occasion to think out this system of 


two-rate meters fully, but I simply mention it as one that . 


should receive consideration in dealing -with this subject. 
may be that there are ways of getting over these difficulties. 
You are aware that the'Power Bills which have been recently 
passed by Parliament contain clauses to the effect that for the 
first 400 hours' use per quarter of the maximum demand quan- 
tity, the price shall not exceed 3d. per unit, and that for all 
farther quantity the price shall not exceed 2d. per unit. This 
is vo 
which, enables the power companies to produce energy so 
wonderfully cheaply while we are unable to do‘so? The trick 
is very simple. There is no deception. 
other clauses which allow the companies to pick and choose 


their consumers and to make contracts with them in a way we . 
Of course, the companies say they do not want to | 


cannot do. 
supply light, and would not on any account wish to inter- 
fere with the corporations who already do so. They obviously 
wish to get the supply of power, апа would willingly come 
into any municipality and supply it at low rates, lea the 
corporations to supply light at.much higher prices, which 
however, might still not pay. They are willing to supply 
light, too, under certain conditions if asked, and no doubt the 

rice would be a favourable one; but what would the conditions 

e? They would be found to work out so that only long-hour 
demands, such ав. street-lighting or other ‘all-night lighting, 
could be supplied under them. Is it not, therefore, a question 
whether it is right to allow these Bills to go through in this 
way? Surely the fact that they are tied down in price is 


against the general public interest. It would have been better, 
it seems to me, to have allowed them a higher maximum ргіее, 
and to have bound them down closer to supply, on a sliding 


scale, the general wants of the community no matter whether for 
lighting or power. I would, in fact, put it to you that while, for 
power purposes only, the 3d. and 2d. tariff may be good enough, 
there should. be in all these Bills a special scale for lighting, not 
perhaps with а maximum price per unit at all—for that may 
work unfairly to the company—but with a fixed charge per 
kilowatt per annum of, say, £8 or £9, or sueh other figure as 
may be found necessary, and 1d., or perhaps 2d., per unit for all 


1b 


taking to the public eye, but where is the maglo wand . 


The Bills contain 


current supplied. This is the principle first enunciated, І. 


believe, by the late Dr. John Hopkinson. The principle of 
fixing a maximum price per unit, at any rate for lighting pur- 
poses, does not seem to me to be a desirable one at all, and it 
introduces complicatiens in accounts which are entirely avoided 
by the other method, and at. the same time there is a simplicity 
and justice about the £8 per kilowatt of maximum demand per 
annum which I have always found consumers of the longer-hour 
class to understand very readily. The fixed charge may be 
called a ** plant rental," being, in fact, nothing but a rent for 
the plant which they use, and which must be kept for their 
use whether they want it all the year round or not. If you 
explain to a house factor that not paying the ** plant rental ” 
when you do not want to use the plant is like declining to pay 
a proportion of your house rent for such time as you may be 
absent at the coast or elsewhere in the summer, he takes in the 
situation at once. | 

The question of storage might under different circumstances 
affect the matter to some extent, but so far as I have been able 
to see, there is not much assistance to be got in that direction 
at present. I am indebted to Mr. Wilson for the 


load. 
diagram now before you, It is taken from the Dawsholm Gas- 
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works, Glasgow, on a December day. The straight line across 
the sheet shows the make of gas. Storage in this case is an 
immense advantage, but we must not jump to the conclusion that 
storage would get us out of our difficulty as regards system of 
charge. Look at the whole diagram. It is so different from 
ours presumably because of the almost universal use of gas, 


owing to which a much better average load or load factor is 


obtained. It is probable, too, that our existence is of some 
assistance to the gas undertaking, as we have relieved it of so 
many of the short-hour and unprofitable consumers. It is not 
to be expected that our gas friends will take any great amount 
of pleasure in perusing our W соме arrangements, because 
by means of them we shall probably obtain more long-hour 
consumers, and help to relieve them of some of the profitable 
as well as the unprofitable ones. 

I ought, before concluding, to mention the name of Mr. 
Arthur Wright, our first president and the inventor of the 
maximum demand indicator, an instrument which has been of 
great assistance in the arrangement of sliding scales in the 
most equitable manner, by enabling us to charge only upon 
the actual maximum demand the consumer makos and not upon 
the size of his installation. I do not know whether I have 
succeeded in making the reasons for a sliding scale and against 
а uniform rate any clearer than they were, but the matter does 
seem to be of such importance that I hope some of you will 


take it up, and perhaps read a paper at our next convention, so 
that we may get a good discussion upon it. 


Alderman Brown, of Sunderland, rose to propose a 
vote of thanks to the president, and to request that the 
address might be printed in the Proceedings of the associa- 
tion. The need for a varied system of charging and the 
importance of the subject was shown by the fact that the 
Glasgow plant could generate 81 million units with its 
plant in one year, whereas only 6} million units were 

uired. He felt that the association were greatly 
indebted to Mr. Chamen for the clear and able way in 
which he had presented a most pressing subject. 

Councillor J. GREEN HIRST, of Leeds, seconded the 
motion, which was carried by acclamation. 

Mr, W. A. CHAMEN, in reply, said he hoped that the 
subject of his address would be taken up by someone in 
a paper at their next annual congress, so that а full dis- 
cussion on the best system of charges might take place. 
He had only been able to briefly refer to the general 
principles involved, and hoped to give more details at such 
a discussion. 

(To be continued. ) 


LEGAL INTELLIGENCE. 


ST JAMES’S AND PALL MALL ELECTRIC LIGHT 
COMPANY. 


In the High Court on Saturday, Mr. Justice Cozens-Hardy 
heard an application under the Memorandum of Association Act 
of 1890 to authorise the St. James's and Pall Mall Electric Light 
Company, Limited, to alter ite memorandum by giving the com- 
pany power to guarantee the repayment of the principal moneys 
and interest to secure the debentures of a company to be formed 
for similar objectes to the applicants’ company. Ib was explained 
thao the St. James’s Company required power to guarantee the 
payment of the capital of the Central Electric Supply Company. 

e banks had refused to advance any money on а guarantee for 
the interest alone. The amount required for the purchase of the 
land and the erection and equipment of the generating station 
was £350,000. 

Eventually his Lordship granted tho application, and confirmed 
the desired alteration. 


BERRENBERG ELECTRIC LAMPS. 


In the Chancery Division of the High Court, Mr. Justiee 
Cozens: Hardy had the csse of Glasier v. Berrenberg Electric Lamp 
Syndicate before him las» Friday. 

From the statement of counsel, ib appeared thab the plaintiffs 
are holde:a of 12 debentures of £100, which were issued by the 
defendant company in July last year. It was provided that the 
interest should become due on Dec. 31 last, but no interest was 
paid. Plaintiffs asked for the appointment of a receiver and 
manager, and defendant company not opposing, the application 
was granted, 


SMOKE NUISANCE. 


An action brought by Messrs, Hobson and Sugden, property 
ainst the Buxton Urban District Council for allowing 
the chimney at the electricity works in Ashwood Dale to send 


owners, ag 


forth black smoke in such quantities as to constitute a nuisance, 
came before 


P E 


magistrates at Buxton on Saturday. It was 
stated for the prosecution thab Buxton based ite claims to 


patronage to a large extend on the puriby of its air, The 
Council's solicitor contended that everything that was ible 
was being done to reduce the volame of smoke, and that the 
electrical engineer to the Council was of opinion that he had found 
a remedy for the nuisance. A fine of 10a. and coste was imposed 


QUESTIONS AND ANSWERS. 


If thou hast knowledge, 106 others light their candle at it. 


Under this heading’ we insert questions and answers 
of a practical character relating to central-station work, 
tramway work, or construction work; and for each suit- 
able question offer one shilling, and for the best solution 
of any question we offer ten shillings. We also give 
five shillings for every other answer we print. The answers 
to any question should be sent within 10 days after the 

uestion has appeared. We would call the attention of 
those sending in answers to the fact that the neatness of 


any sketches (which must be in ink) sent in is considered 


when marking the relative values of these answers. 


QUESTIONS. . 

587. It is contemplated to transmit power to a direct-current 
lighting station a distance of five miles, by means of three- 
phase alternating current at 10,000 volts pressure. Which 
of the following systems of conversion would be best: 
(a) synchronous motor-generators ; (b) asynchronous motor- 
generators ; (c) transformers and rotary converters. Con- 
sider capital cost, over all efficiency, and practical ease and 
safety in working.—E. D. W. 


388. In a large continuous-current central station it is believed 


there is a consumer using his current to earth. Which is 
the best way to detect and locate consumer 1—A. F. 
ANSWERS. 

Question No. 581. —On s three-wire system, when the balancing 
set is shut down for repeirs, and the remainder of the 
set is connected across the outers at 440 volts, and the 
motor-transformer is connected up for charging the regula- 
tion cells only, what would be the best method of charging 
up the main battery 1 

Best Answer to No. 581 (awarded 10s.).—The questioner 
does not state whether the battery is connected direct 
across the outers or as two distinct batteries each across 
outer and middle ; also what type of regulating switeh is 
employed, and should not motor-transformer read motor- 
generator ? We wil], however, assume that the battery is 
across the outers, and at 440 volts there are probably 
about 256 cells. Of these, say 166 comprise the main 
battery and 90 are connected up in threes as regulating 
cella on a 30-point regulating switch. We will also 
suppose that the motor-generator will give a voltage 
equal to about two-thirds of the regulators when fully 


charged. 
e. Ec Jh 


! " 


б, 
4 


SEE UV 


7 
/ 


-- -40ve 


Avo» su lib (fes А mig), 


The sketch shows general arrangement of battery 
regulating switch, connections of motor-generator, ete. 
In commencing charging operations, place right-hand 
switch, B, on contact on which discharge was stopped 
(say discharge was stopped on 256 cells) ; then work left- 
hand switch, A, up until the correct charging current is 
reached (the main generator voltage, of course, being kept 
constant). The motor-generator should now be started, 
and generator run up to voltage corresponding to the 
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number of cells between the two switch points, A and B, 
switched in circuit, and current brought up to working 
pont by means of the regulating resistances, 1 and 2. 
The charging current would now bə kept constant by 
working left-hand switch, A, and regulating resistances, 
land 2. As end cells commence to gas, cut out by right- 
hand switch, B.—S. LEES. 


Answer to No. 381 (awarded 5s.).—It is not quite clear 
from the question whether the balancer is a motor-balancer, 
or if it is used to drivs the boosters for charging the top 
cells or steam balancer, and separate motor-generator for 
charging the top oon with the remaining macbines wound 
for 440 volts. Whichever it may be, if the balancer is shut 
down the balancing must be done with the cells. If the 
machine for charging the top cells is separate from the 
| cer no great difficulty should bs experienced, especially 
if the balancer is not far out ; and it may be mentioned that 
some stations depend entirely on the cells for balancing, 
charging the top celle from a motor-generator. All that is 
necessary to do, then, is to cut out cells till the correct 
charging current is reached on either side. If you are 
10 amperes out of balance on the —side, to keep the balance 
;the--side will have to have 10 more amperes than the 

—side, and so on. If the balancer consista of two separate 
steam dynamos, one of which is stopped for repaire, the 
other could be run on the heaviest loaded side so as not to 
give the battery too much balancing to do. Suppose that 
you were out of balance 80 amperes on the + side, and that 
the normal charging current of the battery was 60 amperes, 
if you gave the— 60 amperes the + would have to discharge 
20 amperes to keep the balance, but if the balancing dynamo 
was run up on that side the cells could be charged as easily 
E 15 ao machines of the balancer were running. — 


Answer to- No. 581 (awarded 5s.).—O wing to the minute 
particulars given with this question, it will perhaps be 
somewhat a difficult matter to describe fally what might 
be done to overcome the difficulty mentioned. It is there- 
fore assumed in this answer that the large aete are conpled 
direct across the outers at 440 volts, and the balancing 
arranged to take place at the atation end, there being no 
booster sets, but simply а motor-generator coupled to the 
regulating cells at the third wire —i. e., the neutral. If the 
balancer is broken down it is evident that the work of 
balancing must be done by the battery, and should the 
load be a variable one, it will require the switchboard 
attendant’s constant attention in order to keep as far as 
ро an even balance. Owing to the battery having to 

0 the work of balancing, charging cannot be carried ont 
regularly on either side, particularly if the mains are badly 
out of balance during the running hours, for it must follow 
that the side of the system having the heavier load cannot 
give much to the battery, but may require a little help 
from the battery, while tbe lightly-loaded side will be 
receiving a fairly large charging current. 

From the above it may be seen that to attempt proper 
charging during the evening load would be a difficult 
matter, owing to the irregular charging and probable dis- 
charging of the battery. Of course, the charging may be 
done during the evening load by moving the battery regu- 
lators on the positive and negative sides low enough down 
to charge at the normal rate, but any appreciable amount 
of out of balance on the mains will upset the even charging 
of the cells, and too much of this is not caculated to benefit 
the battery. It appears, therefore, that the best plan to 
adopt in the case named would be to charge the battery in 
the daytime, or during the hours of light load. ‘Lhis can 
be done by starting up one of the sets coupled to the 
outers or outer ’bus bars, to which it is assumed the battery 
is connected, having its middle connected to the middle 
wire by means of the regulating cells. The machine having 
been put on the bars, the battery regulators should now 
be moved down so as to allow the normal charging current 
to enter the battery on each side; and since the load on 
the mains is small, little balancing will be required, and 
therefore an equal current may be got into each side. If 
the cells are gradually cut out on both sides, there will, of 
eourse, be a certain number left uncharged. These must 
be coupled in circuit with the motor-generator and charged 
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independently, either daring the time the main battery is 
being charged or after the charge, preferably the former, 
since the regulators must be brought higher again to main- 
tain bus bir pressure after the charging ceases, so that а 
number of tbe cells previously left out of the main charging 
wonld be brought into circuit again without having received 
a full charge. The writer thinks that little difficulty 
should be experienced if the cella are charged as above 
suggested, and care is exercised to see that all parts of 
the battory—i e., regulators and main cells—are fully 
charged.—A. Н. | 


Question No. 582. —What is a paralleling voltmeter? How is 
ib connected when used on a three-wire system, and is 
it a necessary instrument ? E | 

Answer to No. 382 (awarded 78. 6d. ).—A. paralleling 
voltmeter is an instrament used in central stations 
to facilitate the operation of throwing generatora in 
dade with machines already feeding the bus bars. 

hese instruments have their zero in the middle of the 
scale, and when the voltage of the incoming machine is 


equal to that of the bus bars, the pointer of the instru- — 


(+) Bus im) Bus 


лу TRA, 


Fie. 1. | 


ment is a zero. Fig. 1 shows the connection for a three- 
wire system. If there are auto cut-outs, or single-pole 
switches in the dynamo’s mains connected to the neutral 
wire, these must be closed first. Following up the dotted 
connections, it will be observed that one socket is con- 
nected to the 'bus + or —, and the other socket to the 
+ or — of the dynamo’s terminals. Let dynamos А and B 
be connected to the bus bars, and are maintaining a 
voltage of, say, 250 volts between the neutral and the 
outers, and it is necessary to switch dynamo C into 
parallel. If a volimeter having its zero in the middle of the 
scale be connected to points 1 and 2 (which may represent 
the contacts of a multiple switch), it is obvious that if 
contact 1 be connected to the 'bus and No. 2 to the similar 


pole of the dynamo, no flow of current can take place 
through the instrument when the voltage of the incoming 
machine ів equal to that across tho bus and the neutral, the 
pointer is at zero. If the voltage of the incoming machine 
is higher than that of the ‘bus bars, the pointer of the 
instrument will be deflected to one side of zero, or if the 
voltage of the bus is higher than the machine volta, the 
pointer will be deflected on to the other side of 
zero. It is usual, however, to switch in the incoming 
machine at two or three volts above the bus bars, 
so as to allow for the drop of potential , which 
takes place in the machine when it is thrown in. 
Messrs. Kelvin and James White, Limited, have intro- 

paralleling 


duced a most convenient portable type of 
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voltmeter, which are arranged as follows: on each of the 
dynamo panels are fixed two gunmetal sockets at about 
din. apart, and when a machine is required to be run up 
for switehing in parallel, the instrument, which has two 
metal prongs, is pushed into these sockets, as in Fig. 2. 
These instruments are extremely handy, and can be used 
for paralleling, any number of machines. 

In answer to the latter part of the question, a paralleling 
voltmeter is not a ne 5 for the above 
р se; ordinary voltmeters can serve the same 80. 
On the other hand, zero paralleling voltmeters аа lot 
of trouble, especially if the ordinary type of voltmeters 
installed on the switchboard are not reading accurately 
together.— R. Н. FULTON. 


Answer to No. 382 (awarded 78. 6d.).—A paralleling 
voltmeter is a most useful and handy little instrument. It 
ig used for ascertaining when the voltage of any machine 
corresponds with that of the bus bars on to which it is 
to be paralleled, therefore giving the correct time to close 
the main switch without causing the slightest flicker on the 


Га. 1. 


lamps. Fig. 1 shows diagtam of paralleling voltmeter and 
connections, A A’ are the plugs which fit suitable plug 
‘holes in the main dynamo board. B is the permanent 
magnet which retains the pivoted permanent magnet, D, in 
sero or mid position when no current is flowing in the 
coils. The coils, CC, are both wound to act together, and 


R Q 
| 


+ 


Dynamo 


Tie. 2, 


tend to move the magnet, D, and, therefore, pointer, F, 
from zero to elther right or left, depending on the direction 
of the current, E is a resistance, and G H J the switch 
key and contacts. Flg. 8 shows the connections necessary 
for the paralleling voltmeter fitting on the main board, each 
machine being ort yes with its own fitting. The contacts, 
A A’, are connected, one to the machine side, and the other 
to the 'bus-bar side of the main switch. It is immaterial 
whether the fitting is connected to the + or the — 
switch, but the usual ara is as shown on skotch. 
Suppose dynamo 2 is to be paralleled on to the main 'bus 


P. d 


THE ELECTRICAL ENGINEER, JUNE 21, 1901. 


bars, Q ‘and R. The engine is started up and the 
+ switch is then closed. The paralleling voltmeter is 
then plugged into holes, А А’, on the board. As the 
engine is being run up to speed, the key, J, on the volt- 
meter is pressed on to contact Н, and on the first 
trial there is usually a violent oscillation to either right or 
left due to the widely different potentials at the contacts 
NM. As the engine more nearly approaches the proper speed, 
the difference of potential will grow less and lees so that the 
pointer hardly moves. The key, J, is then pressed further 
down to the contact G, thereby. cutting ont the largest 
1 of the resistance, E. The final adjustment of speed 

then made, and when the voltmeter registers zero the main 
switch is closed. If the key, J, had been pressed down 
to G, on starting up there would be great risk of burning 
up the coils, C C, due to the wide difference of potential, 
but as the voltage of the machine approaches that of the 
"bus bar, the greater portion of the resistance, E, may be 
cut out. The voltmeter is connected up exactly the same 
for a three-wire as а two-wire system. The great advantage 
of the paralleling voltmeter is that the man who closes the 
switch can see the voltmeter, and does not depend on 
another man to tell him or signal to him when to close it ; 
the usual result in the latter case is a flicker on the lamps. 
The cost for connections is very slight indeed, and in most 
cases it would be necessary to have another voltmeter on 
the board if the paralleling voltmeter was dispensed with. 
It is not an absolutely necessary instrument, but its 
advantages are so great and apparent that it is folly to 
be without one. The ammeter shunt, fuses, otc., are not 
shown in the dynamo circuit (Fig. 2), as they are not 
necessary for the question.—H. B. 


Answer to No. 382 (awarded 5s.).—A paralleling volt- 
meter is essentially a polarised voltmeter having ite zero 
position in the middle of the всаје—і.е., there are 
practically two scales, one on each side of the zero position 
and reading in opposite directions, so that the person 
manipulating can ascertain at a glance by how much and in 
what manner the potential difference of the dynamo differs 
from that of the ’bus bars to which it is to be coupled. 
The voltmeter is usually connected between the terminals 
of one of the dynamo switches, and a light fuse in the 
other switch to complete the circuit through the switch- 
board ’bus bar. 

A convenient form of voltmeter is that depicted in 
Fig. 1, and із made by Mesars. Kelvin and White, of 
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Fio. 1. 
Glasgow. This voltmeter is ouly placed in circuit when 


the dynamo is to be paralleled, and is removed when the 
dynamo has been switched on to the bars. The sockets to 
receive the terminals of the voltmeter are fixed in some 
convenient position on the switchboard, preferably near to 
the dynamo switch, and the necessary connections are 
shown in Fig. 2. In cases where the dynamo has only a 
single-pole switch it is necessary to have a fuse in one of 
the socket connections in order to protect the voltmeter 
from possible harm. 

On some switchboards two voltmeters are used, one 
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across the'bus bars, the other across the dynamo terminals ; | is as follows: As soon as oncoming machine starts gene- 


and these voltmeters are often electrostatic voltmeters 
that indicate in the same manner іп whatever direction 
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tbe voltage is applied to the terminals. The ordinary typo 
of voltmeter does not indicate on the wrong side of zero, 
because they are not made to, and do not, therefore, indi- 
cate a reversed current. In the case of the electrostatic 
voltmeter it is 3 dangerous, for who is to know 
when the magno of the dynamo is reversed—a state of 
affairs which, fortunately, is not of very frequent occurrence. 
With the ordinary type of voltmeter, time may be wasted 
endeavouring to excite the dynamos when it may possibly 
be exciting in the wrong direction, or, indeed, the volt- 
meter connections may have been reversed. I, therefore, 
consider it a matter of safety as well as necessity that a 
roper paralleling voltmeter should be used for paralleling 
ynamos on all switchboards.—C. H. 


Answer to No. 382 (awarded 58.).— A paralleling volt- 
meter is used for ascertaining the exact moment for switch- 
ing on a dynamo in parallel with another, or others already 
working. It usually consists of a portable instrument with 
coils of high resiatance, and spring balance to keep needle 
at zero when no current is passing. It has plug terminals, 
so that it can be connected up to any machine by suitable 
contact sockets arranged close to the main dynamo switches, 
so that the attendant can see and use same in switching on 
machine. It is calibrated with zero in centre of dial, and 
reads to either way to a voltage suitable for station, There 
is a double-contact key attached. On making first contact 
circuit is closed, and either way will read, say, 200 volta, 
each division being 10. On making second contact, either 
way will read, say, 20, and each division will equal one. 
The reason of this will be explained iater. It is connected 
up as follows. I think the diagram will expiain itself, and 
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shows опе machine across the outers in а three-wire 
system. If two machines in series were used it could 
either be connected in series with them if put on together, 
or else if machines were being put on one side at a time 
it could be connected as shown by dotted line to neutral, 
and whichever side, as case may be. The reference letters 
on the dia are: B B, 'bus bars; M S, main dynamo 
double-pole switch; P V, paralleling voltmeter ; C S, light 
spring contact strip used to complete voltmeter circuit. 

It will be seen from sketch that there is (when volt- 
meter key is closed) a complete circuit from one bus bar 
through voltmeter to machine, from machine to main 
switch, through contact strip to other bar. So the machine 
is practically “оп,” but the voltmeter being of such high 
resistance, little or no current passes. Therefore, when 
machine volta = bar volts, the counter E.M.F.’s tend to 
-— the needle at zero. If, however, either machine volts 
are higher or lower than bar volts, the needle will swing 
to left or right as case may be. The method of using 


rating, make first contact; needle will swing to one side. 
As machine volts rise, 16 will come up gradually to zero. 
When about 20 volts from zero, make second contact, and 
needle will go back and come up rapidly again to zero, 
each division reading one volt, therefore giving a larger 
scope for putting “on ” at the exact voltage, which should 
be about one volt above bar volts. As soon as needle is 
up, switch on, and there should be practically no“ bobbing ” 
of the lights or volta. No; it is not an absolutely necessary 
instrument, although a far better way of working than 
any other method; such as watching machine voltmeter 
and 'bus-bar voltmeter and switching on when they show 
a like voltage, as they may read a little out, and so cause 
" bobbing."—M. H. V. 


APPOINTMENTS VACANT. 


Draughtsman.. Details in our advertisement columns. 

Pupil, London works. Details in our advertisement columns, 

Switchboard Attendant, corporation electric tramways. Details 
in our advertisement columns. | 

Electrical Engineer, to баке charge of the manufacture of 
meters. Details in our advertisement columns. 

Shift Engineer. Huddersfield Corporation tramways, £100 per 
annum, July 1. Details in our advertisement columns, 

Car-Shed Superintendent, Sheffield Corporation, £150 per 
annum, June 24, Details in our advertisement columns. 

Engine. Driver, Huddersfield Corporation tramways, 58. 10d. per 
eight-hour shift. Details in our advertisment columns. 

Lecturer and Demonstrator, Hull Municipal Technical School, 
£150 per annum. Details in our advertisement columns. 

Manager, copper tube works of English Elecbro-Metallurgical 
Company, Limited, Leeds. Details in our advertisement columns, 

Assistant Superintendent of Mains, Edinburgh Corporation, 
about £100 per annum, July 1. Details in our advertisement 
columnas. 

Chief Clerk in the consumers’ department, London electricity 
supply company, £120 to £150. Details in our advertisement 
columns. 

Electrioal Engineers, Dewsbury, £250 per annum, to be 
increased at the end of 12 months to £300, July 4; tramways, 
Council of the city of Wellington, New Zealand, July 20. Details 
in our advertisement columns. | 


CONTRACTS FOR ELECTRICAL SUPPLIES. 


CONTRACTS OPEN, 


Brighton.—The Guardians require tenders for the wiring of 
the workhouse. 

Taunton.— The Corporation invite tenders for free wiring. 
Tenders by July 1. 

Stepney.—The Borough Council invite tenders for supply of аго 
lamp carbons for the year ending June 30, 1902. Tenders by 
June 26. 

Manchester. — Тһе Tramways Committee invite tenders for the 
supply of tramway rail bonds. "Tenders by July 1. Details in 
our advertisement columns, 

Dudley.—The Electric Light and Tramways Committee invite 
tenders for the supply and erection of а steam engine and dynamo. 
Tenders by July 6. tails in our advertisement columns, 

Poplar.—The Electricity Committee invite tenders for the 
supply of condensing plant, boiler feed pump, and steam and 
water piping, etc. Tenders by July 1. Details in our advertise- 
ment columns. 

Nelson.—The Electricity and Tramways .Committee invite 
tenders for supply, etc., ab their electricity works of a travelling 
crane, Particulars may be obtained from Mr. W. Alan Fraser. 
Tenders by 25bh inst. 

Whitehaven.—The Water and Lighting Committee invite 
tenders for the purchase of aboub 20 tons of second-hand rubber- 
covered cables. Tenders by June 24, Particulars in our 
advertisement columns. 

Leigh.—The Tramways and Electricity Committee invite 
tenders for the supply of electricity meters for a period of 12 
months ending June 30, 1902. Tenders by June 22. Details 
in our advertisement columns, 

Bradford.—The Corporation invite tenders for electric motors 
(enclosed type), of 44 h.p., 7 h.p., and 10 h.p., for а period of 12 
months commencing Nov. 1, 1901. Tenders by July 4. Details 
in our advertisement columns. 

Poplar.—The Electricity Committee invite tenders for the 
supply of multiple-core lead-covered feeder and network cable 
and accessories for mains extensions, Tenders by July 2 
Particulars in our advertisement columns, 
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West Ham.—The Council invite tenders for two 500-kw. con- 
binuous-currend tramway generators, coupled direct to three 
850-i.h.p. steam engines, and 11 water-tube boilers. Tenders by 
June 25. Details in our advertisement columns. 


Madrid. —Tbhe Public Works Department of the Department of 
Agriculture, Madrid, invite tenders for the construction and 
working for 60 years of an electric tramway from Santiario de la 
Yedra to Balza. Tenders by July 26. Particulars at that office. 


Nelson.—The Corporation invite tenders for steam engine and 
dynamo, balancer, two 30ft. by Sft. Lancashire boilers, feed 
pumpa, economiser, etc., condenser and steam pipes, cables, and 
switchboards. Tenders by July 1. Details in our advertisement 
columns, | 

Pon —Tenders are invited by the Guardians for the 
lighting of the union workhouse, infirmary, and other buildings in 
connection therewith by electricity. Tenders must be received 
by Mr. William Spickett, clerk, Union Offices, Pontypridd, on or 
before July 23. 

Brighton.—The Town Council invite tenders for the supply and 
fixing of all the wiring and fittings necessary for the electric 
lighting of the new floral hall of the market. Specifications, etc., 
may be obbained at the office of the borough engineer and sur- 
veyor, Mr. Francis J. C. May, M.I.C.E. Tenders by July 26. 


Manchester. —Tenders are invited by the Electricity Committee 
for the supply of the following stores during 12 months ending 
June 30, 1902—viz.: brass and iron castings, coal slack, cement, 
cotton waste, flags, incandescent lamps, meters, oils, timber, etc. 
Particulars, etc., may be obtained from Mr. F. E. Hughes, 
secretary, Electricity Department. Tenders by July 2. 


Birkenhead.—Tenders are invited by the Corporation for the 
construction, supply, and delivery of 15 electric tramcar bodies, 
complete electrical equipments for 15 cara, and trucks and trolleys 
complete for 15 cars. Specifications, ebc., may be obtained on 
application to Mr. Arthur R. Fearnley, tramways manager, 
Sessions House, Brandon.sbreet, Birkenhead. Tenders by July 16. 


Rio de Janeire,—Tenders are invited by the Brazilian Govern- 
ment for the supply of electrical machinery for the hoisting and 
transporting of locomotives at the Engenho de Dentro Works. 
Such particulars as have been received may be examined on 
personal application ab the Commercial Department of the Foreign 
Office any day between the hours of 11 a.m. and 5 p.m. Tenders 
by July 8. 

Epeom.— The Urban District Council invite tenders for supply 
of meters (direct-current) and cut-outs. Specifications, ebc., can 
be obtained from Mr. E. G. Wilson, clerk, High-street, Epsom, on 
deposit of £2. 2s. for each specification, returnable on receipt of a 
bona fide tender. Specifications may be eeen ab, but nob obtained 
from, the offices of Mr. W. C. C. Hawtayne, 9, Queen-sbreet-place, 
London, E. C. Tenders by 12 noon on 22nd inst. 


London, N.E.—Tenders are invited for the erection and con- 
struction of mechanical coaling apparatus for the municipal 
electricity works, for the Electric Lighting Committee of tho 
metropolitan borough of Hackney. Specification, etc., may be 
obtained at the offices of Mr, Roberb Hammond, M.I.C.E., con- 
sulting engineer to the Corporation, 64, Victoria-street, West- 
minster, London, S. W., on payment of £1. ls. Tenders by 
4 p.m. on July 4. 

London, 8.E.—The Borough Council invite tenders for the 
supply of electricity meters, demand indicatore, and main fuses. 
Specifications, etc., can be obtained at the Town Hall, Spa-road. 
Bermondsey, on payment of a fee of £3. 32., which will be returned 
on receipt of a bona fide tender. The specification may also be 
inspected (but nob obtained) at the offices of the engineers, 
Kincaid, Waller, and Manville, 29, Great George-street, West. 
minster. Tenders by noon on July 1. 


Mansfield. —The Corporation invite tenders for the supply and 
«со of—boiler-house plant: three Lancashire boilere, mecha- 
cal stokers, steam pumps, economiser, and motor ; engine-house 
t: three 200-kw. high-speed steam generators, motor trans- 
ormer, balancing motor transformer, and accessories ; Korting 
condensers and electric pumps, switchboard and instruments, 
accumulators, overhead travelling crane, electricity supply mains ; 
public lighting: arc lamps, posts, and accessories ; meters, and 
workshop equipment, Tenders by July 12. Details in our adver- 
tisement columns. 

Erith.—The Urban District Council invite tenders for the supply 
and erection of two Lancashire boilers, with fittings, economizer, 
feed pumpe, etc.; pipework, ebo., in engine and boiler house; 
surface-condensing plant, three steam alternators (vertical enclosed 
high-speed engines direct coupled to three-phase alternators), 
main switchboard and connections, 10-ton engine-room travelling 
crane, transformers, sub-stations, and equipment, underground 
mains, conduite, roadwork for private and public lighting, are 
lampe (open type), poste, and station lighting. Tenders by 
June 24. De in our advertisement columns. 


Cleckheaton.—The Urban District Council invite tenders for 
the supply and erection of tho following plant: (Section C) 
engines, dynamos. Tenderers must tender for the whole of the 
section, and not for part of it. Specifications, etc., may be 
inspected at the offices of Messrs. Gibbings and Baker, Biooadilly 
mansions, 17, Sbaftesbury-avenue, London, W., and Old Bank. 
chambers, Cheapside, Bradford, on and after 8th inst., and may 
be obtained on application to the Clerk of the Council, Town 
Hall, Cleckheaton, on payment of the sum of £2. 2s., which sum 
will be refunded on return of specification with bona fide tender. 
Tenders by 22nd inst, 


Hurst (Lancs.).—The Urban District Council invite tenders for 
the construction of the permanent way of the tramways, includin 
the supply of labour and material (except granite sette, which w 
be provided by the Council) for the concrete foundations, and 
other contingent work; also the fixing of grooved steel girder 
tramway rails, pointe and crossings, fishplates, tiebars, bolte and 
nuts, together with the material and labour required in the 
electric copper bonding of the rails, points, and crossings, etc., 
and all other work connected therewith. Specifications, etc., may 
be obtained аб the office of Mr. Edward Garside, A.M.LC.E., 
Town ‘Hall-chambers, Ashton - under - Lyne. 
on 28th inst. 


Tenders by 12 noon 


RESULTS OF TENDERS: 


Keynsham.—The Parish Council have accepted the tender of 
E Aretio Lighting Company, at £188. 10s., for lighting the 

Dundee.—The Corporation have accepted the tender of the 
International Electric Company, of Liege, аб £4,283, for a three- 
phase direct-coupled engine and dynamo, according to specifica- 
tion. 

Oldham.—The Electrical Company, Limited, Charing Cross- 
road, W.C., have received an order from Messrs, Asa Lees and Co., 
Oldham, for one three-phase generator, 350 kw., and the necessary 
motors for driving their shops electrically. 


Fulham.—Tbe Borough Council of Fulham have accepted 
the tender of the General Electric Company (1900), Limited, for 
the supply of Roberteon lamps, arc lampe and aocessories, fuse 
wire, tape, ebc., as required until March 31, 1902. 


Lowestoft.— The tender of the Wheeler Condensing and Engi- 
neering Company for plant to condense for 130-h.p. and 230-h.p. 
engines combined, or to deal with either separately, or the 330-h. p. 
engine now on order, is recommended for acceptance. 


Cape Colony. — The Allgemeine Elektricitite - Gesellschaft, 
Berlin, have received bbe contract from the Cape Town 
Government for the Table Bay Harbour: plant, consisting of 
three 250-kw. direct-current dynamos, coupled direct to Belli 
and Morcom engines, Davey Paxman and Co.'s boilers and 
cranes, from three tons up to eight tons carrying capacity, and 
11 capetans, The mechanical pard of the cranes is supplied by 
Mesars. Stothert and Pitt, Limited, Bath. 


Dublin.—The Lighting Committee have recommended to the 
Council the acceptance of the following tenders: Specification 4: 
Section E (condensers), Alley and Maclellan, £3,030; Section F 
(pipework), Babcock and Wilcox, £4,805 ; Section G (feed pumps), 
D. Stewart and Co., £395 ; Section H (superheaters), Part 1. J. 
Musgrave and Sons £832, Part 2, Babcock and Wilcox £705; . 
Section J (coaling plant) Graham, Morton, and Co., Limited, 
£5,475 ; Section K (overhead crane), Carrick and Ritchie, £670 ; 
Section L (workshop plant), Easterbrook, Allcard, and Co.. £795. 
Specification 5: Section M (main switchboards), General Electric 
Company, £3,814 ; Section N (sub.station switch gear) Brush 
Electric Engineering Company, £5,800 ; Section O (transformers), 
British Westinghouse Electric Company, £6.320; Section P (arc 
lamps), Verity's, Limited, £6,198; Section ©) (arc lamp pillars), 
Verity's, Limited, £6,042. Specification 6 : Section R (motor and 
motor-generabors) Witting Bros., £3,970; Section S (accumu- 
lators), Electric Power Storage Syndicate, Limited, £751; 
Section T (meters), British Westinghouse Electric and Manufac- 
turing Company, £4,670; Section U (works wiring), W. Coates 
and Sons, £967. Specification 7: (the building of the 19 small 
sub.stations around the city), J. and W. Stewart, Belfast, at 
£275 each, or a total, if all should be required unaltered, of £5,225. 
The total of the tenders recommended amount to £60,566, the 
original estimate of Mr. Hammond for these portions of the work 
being £62,551. 


BUSINESS NOTES. 


TRACTION. 


Llandudno, —The District Council have approved further plans 
in connection with the proposed Great Orme tramway. 


Darlington.—The General Purposes Committee have approved 
the form of agreement for the purchase of the tramways. 


Hill of Howth.—The olecbric tramway between Sutton Station 
and the summit of Howth Head is now open to the public, 


West Cumberland Tramways.—In the House of Commons the 
West Cumberland Electric Tramways Bill was read a third time, 


Hindley.—Mr. W. J. Lomax. C.E., of Bolton, has been retained 
to value the tramways in Hindley on behalf of the District 
Council, 

Lancaster. The Corporation have decided to proceed with two 
sections of their electric tramway scheme—viz., to the Lancaster 
Park and to Scotforth. 

Easdale.— The Parish Council have unanimously resolved '' to 
do all in their power to forward the proposal to construct a light 
railway from Oban to Easdale. 

Ayr.—The Town Council have authorised the surveyor to 
purchase ap additional quantity of 20 tons of tramrails, with 
corresponding quantity of fishplates, etc. 

Southend,—It is expected that the new electric tramway 
system will be formally opened within a few days, the pre- 
liminary trials having proved quite satisfactory, 
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the company of the sum of £10,000 towards the proposed railway 
in the district, and also a supplemental ent with the same 
company containing clauses for the protection of the Corporation. 


Greenwich.—The Borough Council have decided to dissent from 
the propoeal of the light railway promoters to apply for an order 


authorising a light railway from Woolwich to Eltham. 

Norden.—The ceremony of ‘‘ laying” the first rail of the new 
electric tramways between Rochdale and Norden was performed 
ab the end of lasb week by the chairman of the Tramways Com- 
mittee. 

Molesey.—The District Council have agreed to withdraw their 
opposition to the London United Tramway Company's Bill now 
before Parliament on terms, one condition being that wood paving 
shall be laid. 

Ramsbottom.—The District Council have signified their 
approval of the arrangements come to between the Tramways 
Committee and the promoters of the two schemes of lighb railways 
in the district, 

Moter Vehicles and Horses. —A meeting of the Church Society 
for the Promotion of Kindness to Animale has а resolution 
urging that the more general adoption of motors would alleviate 
much animal saffering. | 

Hornsey.—A public meeting of owners and residents аб 
Muswell-hill has unanimously resolved to o the application 
of the Middlesex County Council for an order to construct light 
railwaye in the district. 

British Electric Traction Oo. —The directors of this Company 
recommend a dividend at the rate of 12 per cent. per annum for 
the half-year ended March 31, making, with the interim dividend, 
a total distribution of 9 per cent. for the year. 

Tower Wagons.—Meesrs, J. H. Heathman and Co. have just 
issued another price list of their telescopic tower wagons, which 
are now being extensively used for & variety of purposes, including 
bhe erection of electric tramway overhead wires, etc. 

Islington. —The Borough Council, having arranged satisfactory 
clauses with the promoters of the Islington and Euston Railway 
and of the Charing Cross, Euston, and Hampstead Railway (No. 2) 
schemes, have withdrawn their opposition бо the Bills. 

Stoke N — With reference to the proposed North-East 
London tube, the Highways Committee are of opinion that the 
line will afford great and necessary facilities to the inhabitants of 
the borough desirous of travelling to the City ог West- end. 

Islingten.—Tho City and South London Railway Company, in 
reply to a letter from the Borough Council requeating a station to 
be placed at Highbury-corner, state that, in view of the cosb 
involved, the directors do nob see their way to accede to the 
request. Р 

Blackburn.— During the month of April the Corporation cars 
ran 47,500 miles, carried 486,869 passengers, the total receipts 
being £2,381. За. 7d. On the Darwen section the figures were: 
miles ruv, 15,099; passengers carried, 186,930 ; and receipts, 
£790. 0s. 11d. 

Surbiton.—In the agreement between the District Council and 
the London United Tramways Company, the company have agreed 
to widen the Ewell and Ditton roads so that a space of not less 
than 9%, 6in. should be left between the kerb and the nearest rail 
of the tramway. 

Middlesex —The Highways Committee of the County Council 
have decided to grant a motorcar for their chief surveyor of main 
roads, believing he can cover twice as much ground as he could 
with horses, and obtain a more thorough appreciation of any 
defects in the roads. 

Manchester.Liverpool Electric Express iBill —This Bill was 
before the Examiners for the Investigation of Standing Order 
Proofs at the House of Commons on Tuesday, ib having passed 
the Lords, and was found to have complied with the Standing 
Orders of Parliament. 

Oldham. —The Park- road, Glodwick-road, and Lees-road sections 
of the Corporation tramways were formally declared open on 
Saturday. These lines form part of a scheme for the construction 
of 25 miles of electric tramways within the borough, and the 
portions now open are 23 miles in lengtb. 

Wembley.—In connection with the proposal of the Middlesex 
County Council to obtain powers to construct light railways in the 
district, the Urban District Council have resolved, subject to satis. 
factory arrangements being made as to road widening. not to 
oppose the construction of a tram or light railway line between 
Stonebridge and the Swan Inn. 

Ashton. — Тһе contract for the ralis for the proposed Corporation 
electric tramways has been placed with Messrs. Dick, Kerr. and 
Co., Limited. "Tenders are to be invited for the necessary points 
and crossinge. The Corporation have accepted the offer of the 
Hurst Dietricb Council to lease to them the proposed tramway 
lines for Hurst for 10 years upon terms. 

Wolverhampton. Progress continues to be made with the work 
of laying the electric tramlines in New Hampton-road and the 
Whitmore Reans. Further advances in all departments may be 
anticipated, and as the work of putting in the connecting cables 
gets on, a starb will be made with the laying of the supply cable 
and ite adjuncts down the edge of the footpath. 

St. Paul's Cathedral and Tube Vibration. Мт. Wm. Emerson, 
the preeident of the Royal Institute of British Architecte, writing 
on the subject of the proposal to carry the Piccadilly and City 
Railway close to St. Paul's Cathedral says, ib ia nob the particular 
violence of the vibrations that might be set up, but the constant 
quantity that would probably eventually affecb the structure. 

Loughborough.—The Town Council have sesled an agreement 
with the Loughborough and District Electric Traction Company, 
Limited, with regard to the contribution by the Corporation to 


last meeting of the Town Council t 
in the West Cumberland Electric Tramways Bill to the effect that 
if the tramways from Cleator Moor to the boundary of Workin 

parish were not substantially commenced within two years Ё 
the passing of the Act the powers for making them should cease. 


Donoaster 
for rails for the proposed electrio tramways. 
in regard to tha route through the wool markeb to take part of 
the market, and one of the bays will be used as а car-shed. Ib 
has also been decided to make a double line from the clock 
tein High street to the Race Common at an additional cost 
о 9 е : 


Whitehaven. —Tho . 5 N 3 
dhey 0 ned а clause 


bon 
rom 


The Tramways Committee has accepted tenders 
It has decided 


South Shields.—Ab the last meeting of the Town Council it 


was proposed that the Corporation obtain powers in the next 


session of Parliament for laying down and working a complete 
system of electric tramways in the borough. It was pointed out 
that the Tramways Committee had the matter under considera- 
tion, and an amendment that the question be referred back to 
them was carried. 

Neweastie.—At a meeting of the Tramways Committee an 
interesting report was submitted, containing the recommendations 
of the General Purposes Committee, relative to sections and 
stopping places, in regard to the new tramways. Ibis proposed 
to have halfpenny fares for each section. The sections will be 
1,277 yards in length, or an average of little less than three- 
quarters of a mile. 

Swiss Electric Railway.—'The Limmat Valley Electric Road 
Railway, which is eight miles in length and connects a number 
of large villages with the town of Zürich, Switzerland, was 
opened for traffic in April last. The line has been constructed 
under the direction of Dr. Du Riche Preller, M. I. E. E., as managi 
director and chief engineer, the contractors being Brown, Boveri, 
and Co., Limited, of Baden. à 

Giasgow.—A breakdown of the overhead wires in connection 
with the viel gap ati electric tramway system occurred on Babur- 
day last in the Sandyford district of the city. A number of the 
cars were brought to a stop in consequence. There were no 
passengers on the car ab the time of the breakdown, and the 
accident happening ab night, there was little traffic on the street 
and very few people were about. 

Damages for Personal Injuries. —Some months ago Mr. Fitz. 
gerald obtained a verdict in the court of first instance in Dublin 
against the Dablin United Tramways Company for £1,000 damages 
for personal injuries, he having been pitched from his trap owing 
to his horae slipping and falling on the tram tracks. The Court 
of Appeal have now upheld the verdict, on the ground that the 
company were negligent in failing to keep the track well sanded. 

Bath.—No further delay is anticipated with regard to the 
introduction of electric tramways into Bath. The Corporation 
aud the promoters have joined hands, and the Light Railwa 
Commissioners have issued the necessary order. Discussion too 
place at the Council meeting on Tuesday upon the advantages of 
the conduit as compared with the overhead system, bub the chair. 
men x the committee declared that the former was impossible 
in Bath. 

Private Bills, —In the House of Lords the following Bille have 
been read a second time : Derbyshire and Nottinghamshire Electric 
Power, Tottenham and Hampstead Junction Railway, and Shannon 
Water and Eleotrio Power. In the Commons the following Bills 
have been read a second time: Birmingham (City) Tramways, 
Wigan Corporation Tramways, and Metropolitan District Rail- 
way; and the following a third time: Notting Hill Electric 
Lighting, and Metropolitan Electric Supply. 

Finchley and Hendon Tramways —The Select Committee of 
the House of Lords presided over by Lord Pirbright on Tuesday 
concluded the consideration of the Bill under which powers are 
sought to construct tramways from Golder's Green to Hendon 
and Finchley in conjunction with the Charing Cross, Euston, and 
Hampstead Tubular Railway. The idea is to connect those 
outside districts with the heart of London by a continuous and 
expeditious service. The preamble of the Bill was found to be 
proved. | 

Liverpool, —А return for the fortnight ended June 8, submitted 
by the general manager of the Corporation tramways, shows that 
the total mileage run was 428 012, being an increase of 82,455 on 
that of the same period last year. The number of passengers 
carried during this fortnight was 4 221,716 being an increase of 
893,866 over that for the corresponding period last year, and the 
receipts for the fortnight amounted to £19 748 19s. 5d.. being an 
increase of £2 407. 14s. gd. over that of the corresponding period 
last year. 

Bradford.—The receipts on the various lines of city tramways 
during the week ended June 16 were: Bolton, £161, or 12 09d. 
per mile run; Horton £505, or 15 72d. per mile; Lidget Green, 
£139, 12:12d. per mile; Whetley Hill, £206, 13 31d. per mile; 
Thornton, £67 6 22d. per mile; aod Stanningley, £63 9:084. per 
mile. The receipts per mile ran for the various lines from or 
subrequent to April 1 las? have been: Bolton, 12°58d. ; Horton, 
12:244. ; OR Green, 11:97d. ; Whetley Hill, 13:844. ; Thornton, 
6:924. ; and Stauningley, 9 2d. 

Stirling.—Av the Town Council's meeting on Tuesday a letter 
was read from the Stirling and Bridge of Allan Tramways Company 
iu regard to the negotiations for the transforenve af the line to sive 
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British Electric Traction Company, which have been broken off in 
consequence of the Town Council, in order to safeguard their 
intereste, giving notice of their intention to purchase the part of 
the line within the burgh. А remit was made to the Lighting 
Committee to ascertain the value of the undertaking within the 
burgh, with powers to open negotiations with a new electric 
company. 

Southampton. —Tbe question of the new electric tramways was 
raised аб the last meeting of the Town Council, when it was stated 
that the Corporation were now running an enormous mileage, and 
the committee had come to the conclusion thab the cars were 
equipped with the wrong kind of wheels, and that those at present 
in use were too soft. The wheels at present in use were American, 
and they found they were constantly getting flats and chips. The 
committee were going to try the experiment cf using steel-tyred 
wheels, and hoped to get better results. The new wheels would 
be of English make, and entail much heavier expense. 


Burnley Tramways.— Аб the final meeting of the shareholders 
of the Burnley and District Tramway Company, now in the hands 
of the Corporation, it was explained that after paying the share- 
holders 21a, in the pound with interest, there would be left a 
balance of about £2,500 to meeb any contingent claims. The 
directors had made the manager, Mr. Н. Mozley, a grant of £200 
for extra work, and they had all reason to congratulate themeelves 
at the satisfactory winding-up of the company. The report was 
unanimously adopted. Ib was stated thab the money would be 
paid to the shareholders in one lump sum, probably in August. 


Manx Tramways.— A circular issued to the shareholders in the 
Isle of Man Tramways and the Electric Power Company, Limited, 
impresses the importance of the purchase by the shareholders of 
the company’s concern from the liquidator, and suggests that the 
shareholders should subscribe the capital, which, added to 
£175,000 debentures which could probably be raised, would be 
sufficient to purchase the undertaking and to pay the preliminary 
са Fai Shareholders are asked to subscribe 5s. per £100 of 
holding. Ib is stated that there is no probability of the share- 
ee receiving anything from the realisation of the company’s 
assets. 

Aberdeen. — Very satisfactory progress has lately been made 
with the construction of the electric tramway route to the bathing 
station, and the permanent way and overhead equipment of the 
part of the track from Castle-streeb to the east end of Constitu- 
tion-street being now completed, a trial run has been made with 
one of the new cars, 12 of which have been obtained for this 
route. Ibis expected that a trial run will be made on the remain- 
ing portion of the route to the beach —the third - rail section, across 
the Links—in a few days, and after the sanction of the Board of 
Trade haa been received the ordinary traffic on the route will be 
commenced. 

Harrow.—It is reported that Dr. Wood, headmasber of Harrow 
School, has called a meeting of townspeople to protest against 
the Middlesex County Council'a scheme for a line of electric trams 
to pass down the Harrow-road and round in a semi-circle to the 
Edgware-road, along which it would return to the atarting point. 
The trams would pass over Harrow Hill and between many of the 
schoolhouses and buildings. The plans show that ib is proposed 
to lower the crest of the hill in a manner that would expose the 
foundations of the school, chapel, and speech-room, and tre scheme 
is meeting with the strongest oppositicn from the echool authorities, 
as well as from many of the townspeople. 

Warrington.—Colonel von Donop has held a Board of Trade 
enquiry into the application of the Corporation for powers to 
borrow £66,000 for the purpose of laying tramlines from Sankey 
Bridges to Latchford Swingbridge, and a branch line from 
Warrington Bridge to the swingbridge, Stockton Heath. Ib is 
proposed to have the overhead system, with eight cars for the 
main line, and an additional three cars for the branch line. There 
was considerable opposition to the application on the ground that 
the tramways would not pay. Mr. Preece, who was the chief 
witnees, said ib would require 104d. per mile vo make it pay, and, 
judging by the number of passengers by the 'buses, there was a 
probable margin of profit. 

Sunderland.—Atb the monthly Town Council meeting the 
Tramways Committee reported that notice had been received 
from the British Electric Traction Company of intention to apply 
for an order authorising the construction of light railwaya from 
Sunderland to South Shields. and, by instruction of the committee, 
the town clerk had given notice of dissent from the laying by the 
company of any portion of their proposed tramways in Whitburn- 
road within the borough boundary. The Villette-road extension 
ab Hendon of the Corporation tramways ie now ready for the 
Board of Trade inspection. The traffic receipts for the fort. 
night ended June 5 amount to £2,500, an increase of £1,800 on 
tbe corresponding period of lasb year, when horse traction was 
in vogue. 

Wallsend.—At the monthly meeting of the Dietricb Council а 
lengthy report was read as to the Tyneside Tramways Bill. It 
stated that a formal undertaking had been given that if the Bill 
passed the electric trams would not be run over the Willington 
Gut Bridge until ib had been widened as agreed with the County 
Council, the width to be 40ft. 9in. The promoters agreed to pay 
the cosb of the Council, and they had struck out the provision 
relating to the minimum charge of 2d., the maximum fare bein 
ld. per mile. A clause had n inserted to run a proper an 
sufficient service of cars for artisans, mechanics, and daily 
labourers each way, the charge for such trams поб to exceed 2d. 
per mile. Ап undertaking with regard to the compulsory pur- 
chase clause as required by the Council had also been given. 


Halifax.—The proposal of the Corporation to secure the vacant 
land in Commercial-street, with a view to making a tramway 
centre for the city, has created much interest and some adverse 
criticisms among the citizens, The purchase of the land will 
amount to £68,000, and its development, including the making of 
new streets, etc., would, it is thought, bring the cost up to close 
on £90,000. Ib is estimated, however, that £40,000 would be 
realised by the sale of surplus land. The Corporation, it is said, 
have reached the limit of borrowing powers for improvement 

urposes generally sanctioned by the Local Government Board, 

aving regard to the rateble value to which Halifax can lay claim, 
A parliamentary Bill therefore would be necessary, and one thing 
essential in the promotion of a parliamentary Bill is the assent of 
a meeting of ratepayers. 


Soarborough.—The town clerk has been instructed to write to 
various tramway experte and enquire their terms as advisers to 
the Corporation in connection with the proposed electric tramways 
for the town. The borough engineer will be instructed to prepare 
plane, when the expert is engaged, to be laid before Parliament. 
It is expected that the requisite documente will be deposited in 
time to enable the Bill to come before the next session of Parlia- 
ment. The town clerk has drawn up a report relative to the pro- 
cedure which might be adopted by the Corporation in dealing 
with the question of the tramways. Having considered the 
advisability of promoting a Bill in Parliament or obtaining a 
provisional order, it has been decided to adopt the former course. 
The feeling is that when the Bill is passed the Corporation should 
nob lay down and work the tramways, but that the undertaking 
should be leased to a company. 


The Reported London Monorail, —It was reported on Tuesday 
that the South-Eastern Railway Company intended shortly to 
adopt the Behr monorail system between London Bridge and 
Cannon-atreet in order to relieve the congested traffic, The re 
further stated that Cannon-street, as a wayside station, would be 
partially abolished, and that it would be treated as the terminus 
of a branch line. Charing Cross, greatly enlarged, would then 
become the terminus, and trains would run direct from London 
Bridge. Communication between London Bridge and Cannon- 
streob would be maintained by electricity on the Behr monorail 
system, the track running above the existing lines sufficiently high 
to clear the tops of the carriages. By this means, it was said, the 
chief cause of the delay on the South-Eastern would be removed. 
Mr. Vincent Hill, general manager of the South-Eastern and 
Chatham Railways, however, has informed a Daily Chronicle 
representative that his directors do nob contemplate making 
the change indicated above. The matter waa brought before 
them by Mr. Behr, and talked over; but there the matter 
ended. In the meantime the company will continue to do ite beat 
to serve its travellers with the means now ab ite disposal, the 
v ake вувбеш being, in the opinion of the directors, a dream of 
the fubure. 


Cardiff. — The work of laying the crossing in Cowbridge-road is 
practically completed, and all is ready for the inspection of the 
Board of Trade representative. For the Royal Show an arrange- 
ment has been agreed upon between the tramway company and 
the Corporation, under which the compsuy shall be allowed to run 
their trams through Cathedral-road on payment of a royalty. At 
a meeting of the Tramways Committee on Friday the corre- 
sapondence thab had taken place between Mr. Harpur and Mr. 
Glenn (the latter acting on behalf of the tramways company) was 
read, The Mayor said there seemed to be some misunderstanding 
with regard to the Bute-atreet Bridge. All that was. wanted was 
lft. difference in order to meeb the Board of Trade requirements 
for the cars to paes under. The Electrical Engineer presented a 
report, which contained a statement to the eame effect. He also 
produced designs showing alterations in the double-decked cars to 
meet the Board of Trade requirements with regard to the bridges. 
Ib was decided that Bute-road should be reduced 13in. under the 
bridge. The committee also decided to adopt single-decked cars 
for the Splott and Grangetown route, and nob to go through 
Wood-street, etc., until after further consideration. The 
Cathedral-road section was inspected on Tuesday by Major 
Druitt on behalf of the Board of Trade. 


Blackpool.—Mr. Quin, the electrical and tramway engineer, 
made a statement ар the last Tramways Committee meeting 
relative to the breakdown of cars on the new Marton route. 
He had taken nearly 300 measurements of the new tramway, he 
said, and he found that in only five places waa the line of the 
standard regulation gauge of 4ft. 84in. Ab 273 places the line 
was from jin. to iin. under the standard gauge. Most of the 
curvea where greater width would have been beneficial were rather 
tighter than the rest of the line. The Borough Surveyor told the 
committee that the gauge used for this line was one of three that 
bad been used by his predecessor. Ав a matter of fact. this 
gauge was only 4ft. 81“, in. wide. In also transpired that the 
promenade line had been tested, and this was not of the atandard 
width either. Ib was proposed that the wheels should be altered 
to the gauge of the raile. The committee also considered what 
developments of the system were desirable, and decided upon two 
extensions. The line from Talbob square is to be continued along 
Talbot-road and New-road as far as the cemetery gates, this to be 
a single line and to form a ld. stage. A connection is also to be 
made between the Lytham.road tram and the new line round 
Marton by way of Waterloo-drive. It was also decided to have 
about 20 new cars, but the question of whether they should be 
bogie cars was left over. A letter was read from the Board of 
Trade intimating to the Corporation that under no circumstances 
must they lay down any more tramway lines with the wide groove, 


— GENE. 


Salford.—The Salford Corporation, it is stated, are nob ab 
presons inclined to decide upon a working agreement with the 

anchester City Council upon the tramways question. The 
proposed arrangement between the two Corporations has, it is 
stated, fallen through after several private consultations, and it is 
understood that the Salford Corporation propose to run their cars 
independently of Manchester. The clause in the proposed agree- 
ment upon which the issue turned, ib is eaid, rune thus: '*The 
service of care run by Salford in Manchester and tbe fares charged 
to be subject o the approva of the Manchester Corporation, and, 
similarly, the service of cars run by Manchester in Salford and the 
fares charged to be subject to the approval of the Salford Cor- 
poration.” The clause was inserted with the object of protecting 
Mancheeter from any diversion of traffic from lines partly in 
Salford and partly in Manchester to lines wholly in Salford, and 
to prevent Manchester from neglecting those Salford routes which 
ib had undertaken to work. The view taken by the Salford Cor- 
poration appears to be that the obligation to satisfy Manchester 
might prove burdensome, much more burdensome than the 
corresponding MeL ree upon Manchester. We trust that the 
two. Corporations will shortly come to a settlement upon the point, 
in order that what threatens to prove a serious disorganization of 
the tramway system in the district may be avoided. 


London United Tramways.—The Select Committee of the 
House of Commons presided over by Sir John Kennaway has 
been engaged this week in considering the Bill promoted by 
the London United Tramways Company to construct further 
tramways in the neighbourhood of Putney, Richmond, Hammer- 
smith, Shepherd’s Bush. Kew, Hampton Court, etc. During the 
enquiry it was stated that the total number of passengers who 
had travelled over the 74 miles of the company’s line now being 
operated by electric traction during the past 10 weeks had been 
5,048,200, which practically represented the entire population of 
London. The average number per day was 71 260. Mr. Clifton 


Robinson, managing director and engineer of the company, said 


that ab present eight miles of line were being electrically worked 
with 100 care, By July, 16 miles would be worked with 150 cars. 
If the present proposed extension were granted witness estimated 


that the company would carry 50, 
of the company’s}ischeome—involving 40 miles—were authorised, 


150,000,000 passengers per year might be carried. Among the 


petitioners againat the Bill are several of the water companies, 


whose chief objection is that the clauses which were to protect 


their pipes from electrolytic action were not sufficient. With 


regard to the opposition of the London County Council, it is 


possible that an arrangement may be come to with the promoters. 
It was stated on Wednesday that if the company were prepared 


to allow the piece of line over Hammersmith Bridge to fall in 
with other spurs in 1909, the Council would not object to the 


company's making the line, and in the face of this evidence the 
chairman adjourned the enquiry to see if a satisfactory settlement 
could be come to with regard bo the point in question. 

London County Council Tramways.—Ab next week's meeting 


the London County Council will be invited by its Highways Com- 
mittee to seek powers in the next session of Parliament for tbe 
construction of the following new tramways: North of the 
Thames—(1) Seven Sisters-road (existing lines), via Amhurat-park 
(2) Chelsea Bridge (north 

(3) 

Hampstead road (tramway terminus), across Euston - road and 
along Tottenham Court- road, to a point near Oxford - street. (4) 
Edgware- road (from a point near the Marble Arch), to 155 
the 

county boundary), vía ' Scrubbs-lane, Wood-lane, Shepherd's 
and Fulham  Palace-road, to 


to Upper Clapton-road (existing lines). 
end), via Grosvenor-road, to a point near Lambeth Bridge. 


county boundary at Cricklewood. (5) Harlesden (near 


Bush- road, Brook Green-road, 
Putney Bridge. (6) Uxbridge- road (near the railway station), 
via Richmond-road, Netherwood- road, and Westwick - gardens, 


to Shepherd’s Bush - road. 
Clapham Common, south side (London 
tramways), via Clapham Common, Battersea- rise, Wandsworth 
Common, north side, and East- hill, to West- hill; (b) West-hill, 
via Kingston -lane, to the county boundary. (8) (a) Deptford 
(London County Council tramways), via Blackheath road and hill 


and Shooter’s Hill.road, to the Herbert Hospital; (b) Herbert 
road to the west of 


Hospital, via Woolwich Common-road, the 
St. George's (Garrison) Church inbo New-road, and thence along 
Thomas-street and Green's End, to Beresford-square, Woolwich, 
and returning along New-road and Mill-lane, to a point in Wool- 
wich Common-road near Nightingale-place. (9) New Cross- road 
(London County Council tramways), via Lewisham High road, 
Loampit hill and vale, Lee High road and Eltham-road, to a point 
near Wellhall-lane ab Eltham. (10) Streatham High-street (London 
County Council tramways terminus), via Streatham High-road, to 
the county boundary at Norbury. The total mileage included in 
this scheme is 28 miles, which, with street widenings, is estimated 


bo cost £1,326 206. 

Metropolitan District Railway.—The Court of Referees, pre- 
sided over by Mr. Parker Smith, at the House of Commons on 
Wednesday, heard an application on bebalf of the Middlesex 
County Council for a locus stands to be heard against the Metro- 
politan Districb Railway Bill to empower the company to work 
their railway by electric traction. Mr. Balfour Browne, K.C., in 
support of the application, said the County Council had not 
appeared against the Bill when it was before the committee, as 

ey did not know it would affecb them in any way. Since the 
construction of the Central London Railway, however, and the 
serious complaints of the damage caused to buildings by the vibra- 
tion, the Council had become afraid that by the introduction of 
electricity on the District Railway the County Hall at Westminster, 
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under which the railway passed, would auffer damage. The rail- 
way company had applied to Parliament for further powers in | 
regard to the raising of money, and the County Council considered 
it an opportune time to apply for leave to be heard, with the view 
to obtaining the insertion of such a clause as would make it 
absolutely necessary for the eompany to carry out their works in 
guch а vay ав to cause no damage whatever. 

was possi 

throughout the train, instead of having a locomotive. 
contended that the object of the company in introducing electric 
traction was to increase the speed of trains, and with that increase 
of speed there was certain to be a g 
similar application on behalf of the Corporation of the city of 
London was also made. 
speed would not be greatly increased. On certain sections of the 
line they had already a three-minute service, and it was hardly 
possible to pub on more trains than they had at present. The 
locus standi was disallowed in both cases. 
of the London County Council, however, was 
appear on the point of the provision of workmen 
city of London obtained a locus standi оп the question of construc- 


000,000 people, and if the whole 


South of the Thames—(7) (a) 
County Council 


911 


He believed this 


le by a system of multi- motors, motors distributed 
Counsel 


reab deal of vibration. A 


It was stated for the promoters that the 


Counsel on behalf 
granted leave to 
8 trains, and the 


tion, of ventilation, and running of workmen’s brains. 
London Underground Railways.—The Joint Parliamentary 


Committee which has under consideration the question of routes 
for new tube railways in London resumed its sittings on Friday 
last, when Bir Alexander Binnie, engineer to the London County : 


Council, gave evidence. On the plans, he said, there were 24 
authorised lines. All tube railways hitherto had a gauge of 
4ft. Sin. It was desirable to carry the tubes through the clay, 
but portions of the City and South London were carried through 
waber-bearing strata, and had to be worked on the compressed. 
air principle, which added enormously to the expenses. Ho 
was at present constructing tube railways: through Essex 
Marshes, under the River Lea. To be successful, under. 
ground railways musb run trains frequently and аб considerable 
speed. As to interchange stations, the most frequented points 


were Piccadilly-circus, Charing Cross, the Law Courts, near 


Somerset House, the junction of Tottenham Court road and 
Oxford street, the Bank, and the Liverpool-street Ste tion of the 
Great Eastern Railway. Therefore a central station was nob 
necessary. Geologically there would be difficulty in the subsoil at 


Barking in the gravel, chalk, and intermediate and miscellaneous 


strata. Financially, entirely new lines and proposed new lines 
would uire £19,226.000; new lines, not ''entirely new ” or 
ií proposed,” £5 728 000; other divisional items, £6,318,000, 
£5 259,000, £11,701,710—total, £48,638,000. This, witness con- 


2 


sidered, was а рговресо boo vast to contemplate. Many of the lines 


were in conflicb with each other, апа incompatible with any 
scheme. Воб the cost of practical lines was compatible with low 
fares and fair return to the investor. Total cost of consbraction 
would in some cases be £400,000 per mile. On Tuesday was heard 


bhe case for the Charing Cross, Euston, and Hampsbead Railway ' 


scheme, to which there was no оррові оц offered. It was 
stated that whatever conditions the Vibration Committee 
may impose, the promoters will be prepared to insert 
clauses to that effect in the Bill. Mr. Cripps, parliamentary 
agent to the London County Council, then continued his 
evidence. The Council wanted to see thab every £100,000 of 
capital represented 100,000 sovereigns put into the works, 
He was of espe that the existing underground railways of 
London should be taken into consideration in sanctioning the pro- 
posed lines, and should be afforded protection, ав a great deal of 
money had been expended upon them. The London County Council 
would like to see the Charing Cross, Euston, and Hampstead Rail- 
way constructed. Witness said the north-eastern district was 
more in need of railway accommodation than was Hampstead. 10 
would be difficult to raise the capital for tube railways in the 
ordinary way, and it mighv be necessary, therefore, that outside 
assistance should be sought. The committee adjourned. 


LIGHTING AND GENERAL, 


Dumbarton.—The Town Council intend to petition against the 
Clyde Valley Electric Power Bill. 

Kirkintilloch, .—The Council are continuing their opposition to 
the Clyde Valley Electric Powers Bill. 

Kinning Park.—The electric lighting of the burgh by the 
Glasgow Corporation is under negotiation. 

Southend.— The Town Council have obtained sanction to 
borrow £40,000 for electric lighting purposes. 

South Shields.—Mr, J. H. Cawthra, borough electrical engineer, 
Swansea, has been appointed borough electrical engineer. 

Cleveland and Durham County Electric Power Bill, — This 
Bill has been read a third time in the House of Commons. 

Bacup.—The Council have accepted the offer of the Lancashire 
Electric Power Company for a supply of electricity in bulk. 

Seaton Delaval.— The proposal to light part of the district will 
be discussed at a meeting of the Parish Council in November, 

Birstall.— The Bill to confirm the Birstall electric lighting pro- 
visional order has been read a fired time in the House of Lords. 

Swadlincote.— The Urban District Council have resolved to 
provide additional electric lighting accommodation ab Stanton, 

Lichfleld.— The Bill to confirm the Council's provisional order 
has been reported to the House of Commons without amendment, 

St. Austell.—Tho Bill to confirm the provisional order relating to 
eg lighting ab St. Austell hag been reported for second 
r Е. 
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Brierfield.— We understand that Mr. A. G. Cooper, of Colne, is 
preparing an estimate of the probable cost of electric lighting for 
the Council. 

Copper.—Ib is reported that the shipments of copper to the 
United States for electrolytic purposes have for the time being 
entirely ceased. 

Share Market.—Daring the pasb week there was little change 
in electric shares, with the exception of traction preference shares 
and debentures. 

Ashten.—The electrical engineer is preparing specifications. 
ote., for a surface condenser to be installed at the Corporation 
electricity works. 

Ormesby.—The Urban District Council have decided to petition 
in favour of the Cleveland and South Darham Electric Power Bill 
in the House of Lords. 

W. T. Glover and Co., Limited.—The debenture stock transfer 
books of the Company will be closed to Jane 30 for the preparation 
of the іпбегевь warrants. 

Abersyohan.— The Westlake Brewery Company, Cwmavon, are 
making enquiries with regard to their power to supply Cwmavon 
with electric light. Lampe of 16 c.p. will be used. 


0 ч бо ph the ounce е 
ting’ provisional order has passed through the Unoppose 
Committee ef the House of Commons without amendment. 


Chelsea Electricity Supply Co.—The transfer books of the 
preference shares, ordinary shares, and debenture stock will be 
closed to July 2 for the preparation of dividend and interest 
warrants, 

Dundee.—Tbe Dundee Horticultural Society have resolved to 
light the forthcoming flower show on Magdalen Green with elec- 
tricity, the work being given to Messrs. James Maxwell and 
Son, King's road. | 

took Exchange.—The Stock Exchange Committee have 
ordered Castner - Kellner Alkali Company's further iesue of 
£100,000 44 per cent, first mortgage debenture stock to be quoted 
in the official list. 

Eastern Extension, Australasia, and China Telegraph Co.— 
The directors have declared an interim dividend for the quarter 
ended March 31 last of 2s. 6d. per share, free of income tax, 
payable on the 15th prox. 

Penzanoe.—An offer from Edmundsons' Electricity Corpora. 
tion, setting forth the terms on which they would be prepared to 
take over the electric lighting in Penzance, is -being discussed by 
the Electric Light Committee. 


Orrell.—At last week's Council meeting a letter was read from 
the Lancashire Electric Power Company, asking for ao early 
interview with reference to the supply of electric power to Orrell. 
It was decided to leave the mabter over for the present. 


Argentine,—The Argentine Government has decided to ask 
Parliament for a credit o£ £70,000 for the construction of a cable 
between Chilecito and the Famatina Mines. This undertaking is 
regarded as real progress in mining industry in Argentine. 


Llandudno.— The District Couacil have decided to apply to the 
Local Government Board for power to borrow £3,621 to cover 
money expended over and above tbe loan received for electric 
lighting purposes, and the probable amount required within the 
пех? two years. 

Weston super-Mare.—We understand tha? Mr. Hawbayne has 
been asked to prepare specifications of the works of lighting the 
new pavilion with electric light. The District) Electric Supply 
Company have also been requested to quote a price for supplying 
current to the pavilion and new swimming baths. 


Heywood.—The Electric Lighting Committee have resolved to 
undertake the wiring of consumers’ premises and the supply of 
electrical fittings, including motors, on the deferred payment 
system, The clerk of works is endeavouring to obtain from 
manufacturers of electric motors particulars of price. 


Teddington,—The London United Tramways Company have 
informed the Council that they are unable to give any further 
definite information аб present as to the supply of electric current 
for lighting purposes. A letter from Edmundseon's Electricity 
Corporation is before the Electric Lighting Committee for report. 


Heating.—It is reported that the majority of the bed and 
dressing rooms in the King's apartments at Windsor are to be 
heated by electric stoves, each consisting of four large incandescent 
burners about lfb. long. The burners are seb in a burnished 
copper reflector, similar to the reflecters used in some forms of 
gas · sboves. 

Biackrook —The Dublin Electric Lighting Committee have 
informed the Urban District Council that they are prepared to 
enter into arrangements for the supply of current for the purpose 
indicated on the completion of the new electrical plant at the 
Pigeon House, which they hope will be in working order in a little 
over 12 months from now. 

"Phetographio Chronicie."—The first number of this new 
journal, devoted to the commercial and recreative branches of 
photography, has just been published, and promises to be an 

uisition to the ranks of technical journalism. It will be 
ublished on the 186 and 15th of each month, at 2d., by Dean's 
ublishing Company, Chancery-lane. 

Grimsby.—Mr. Vignoles in his last report states that since the 
last meeting 1,000 lamps had been connected, and he knew of 
neatly 1,800 more that would be required. The total number of 
lamps being wired and connected was 7,914. Financially, the 


committee had made a profit of £34. 17s. 6d. on the working 
expenses for the 84 weeks ending May 30. 

Bo'ness.—At a recent meeting of the Town Council ib was 
agreed to suspend negotiations with Mesers. Crompton and Co., in 
connection with their proposal to light the town by electricity. 
Id is proposed to appoint an electrical engineer to visit the burgh 
and report as to the advisableness of adopting the electric installa- 
tion in Bo'ness ; aleo to give the comparative cost of gas and 
electricity. | i 

Tyne Commission. —The War Department have obtained per- 
mission to lay two submarioe electric cables on or across the bed 
or foreshore of the River Tyne ab the Narrows, also underneath 
the Commissioners’ railway leading to the south groyne, and 
thence across the northern end of the Herd Sand, the total 
distance to be traversed by the submarine electric cables to be 
about 2 010#0, | 

Greenwich.— The Borough Council have, in view of the appli- 
cation of the City of London Electric Lighting Company, Limited, 
to the Board of Trade for a provisional order to empower that com- 
pany to supply electric energy for all pu throughout the | 
whole of the area of the borough, referred to the General Pur- 
poses Committee to consider the whole question of electric lighting 
of the borough. | 

Harnessing the Mountain Torrents. — The Davos power scheme 
ie being revived, and it is stated that the powers governing that 
famous health resort аге seriously contemplating the total abolition 
of all forms of fuel in favour of an electric installation on a gigantic 
scale. The scheme, which will cosb £340,000, is to utilise the 
motive power of two neighbouring mountain torrente to generate 
sufficient electricity. ' 

Wakefleld.—' The Electric Lighting Special Sub-Commibbee 
have recommended that, in order to adopt the present plant for - 
power purposes, the electrical engineer be instructed to have the 
No. 4 engine altered to a two phase plant, ab an estimated coat of 
£600, and that tenders for carrying out the work be obtained 
and left in the hands of the chairman, deputy-chairman, and 
engineer to deal with. 

Aldrington.—The Hove Town Council have appointed Messrs, 
Handcock and Dykes, Westminster-chambers, 1, Victoria-street, 
S.W., to prepare plans sections, estimates, obc., to support an 
application to the Local Government Board for sanction to borrow 
the necessary amount required to give effect to the Aldrington 
electric lighting order, and also to obtain the consent of the 
Board of Trade to the scheme. 


Kingstown (Dublin). —We referred last week to. the plans which 
have been prepared for an electric light installation in the town- 
ship. The engineer estimated that the scheme would coet £50,000, 
but the contractor was prepared to execute the work for £45,000, 
When the matter came before the Council this week the scheme 
was discussed at length, and ultimately a motion was carried 
posbponiog its consideration for a month, 


Stafford.—The accounts of the elec! ricity department for the 
year ended March 31. 1901, show that the electrical en 
generated amounted to 261,599 unite, being an increase of 143,250, 
or 121 per cent. over the previous year; the equivalent in 8-o.p. 
being 10,813, or an iocreaseof 2 255. "Thetotal revenue amounted 
to £2,532 16а. 6d., being an increase of £760. Оз. 11d.; the expen- 
diture was £1,925. Os. lld., of £718. 18s. 10d. The gross profit 
is £607. 15a. 7d. 

Personal. - Mr. W. W. Alsbon, of the Bury Corporation elec- 
tricity works, hae been appointed assistant electrical engineer ab 
King's Lynn under Mr. John Pilling, A M.I.E.E.—Mr. A. J. 
Ostler, of West Ham electricity works, has been appointed to the 
post of charge engineer ab the electricity works of the Bristol 
Corporation under Mr. Faraday Proctor, A.M.IC.E. and 
M.I.E.E.—With reference to a personal paragraph in last 
weok's issue, we are informed that Mr. L. P. Greig was, before 
his appointment to Bury St. Edmunds, assistant installation 
inspector under the superintendent of mains at Edinburgh. 


Wireless Telegraphy.— The Admiralty have ordered some 60 
sets of wirelees telegraphic apparatus to be made according to 
their own system and specifications for use on battleships and 
cruisers. The delicate part of the work has been placed with Mr. 
W. H. Sullivan. of Great Winchesbter-streeb. According to the 
Globe, Colonel Pileoudski, of the Russian army, has just succeeded 
in transmitting a telegram without the use of a wire by utilising 
the conductivity of the earth, The journal says that the insignifi- 
cant force which will tranemit through air a distance of only 50m., 
will allow transmiesion through the earth for a distance of 550m. 


Nantwich. — Тһе Council have adopted a report of the Electric 
Lighting Committee recommending that the engineers be informed 
that the committee would be prepared to recommend the Council 
to approve the preliminary plans, estimates, and report of the 
engineers as to the proposed eleotric light works, mains, and 
refuse destructor subjecb to the modifications agreed upon by the 
committee with the engineers as follows: an accumulator to be 
pub in instead of the small веб of engine and dynamo for night load 
in connection with the sewage pumping station; eight arc lampe 
to be taken out of the scheme of street lighting. The total 
cost to be as follows: electric light works and mains. £12 505; 
refuse destructor, £1,275—t0tal capital outlay, £13,780. The 
laying of euch of the mains included in the report aud estimates 
as the Council on the recommendation of the committee or other- 
wise might determine nob to proceed with in the first instance to 
be deferred for such period as might be determined ; and that the 
engineers be requested to farnish a revised report in accordance 
with the terms of that resolution. | 
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Buxton.—Electricity has much to answer for. When ab a 
recent meeting of the Urban District Council it was mentioned 
that a summons had been served upon the clerk to appear before 
the tes for a nuisance arising through the chimney of the 
electricity works sending forth black smoke, one of the councillors 
said he had white cows at Fairfield, and it had turned them into 
black ones. Enough to turn anyone’s hair grey. 


im the Eastern Oounties.—We beg to acknowledge 

bof an advance copy of the Great Eastern Railway Com- 

s new hand- book, Holid in Eastern Counties," by 

Lindley. Prominence has given to some lees known 

districts in Anglia, and the illustrations throughout the 

little volume are many and of beautifel execation. Detailed 
information is given as to fares, hotels, golf links, etc. 


Reowiley.—At the last meeting of the District Council the Elec. 
trical Su Committee reported that they had had an interview 
with Mr. McLean, tho representative of the Midland Electric 
poen: to discuss matters connected with the carrying out 
of their undertaking provided in the provisional order paseed in 
1898. Io was reported that a distribu station was about to be 
erected at Reddall Hill. road, Old Hill. The matter wae referred 
back to the committee for farther consideration. 


Morecambe.—The Chairman of the Electricity Committee 
stated ab tho last that there had not been much more 
than half the current consumed that they expected awing to the 
bad season and other сапвев. A great hardship to the andértaking 
yment of the loans had to be made in 25 years. 

a period of 50 years had been allowed, 
been allowed to the electricity under- 
taking, ib would have been relieved to a very great extent. 


Beckenham.—The Electric Lighting Committee are willing to 
extend arc lighting in main roads as soon as the new machinery 
(on order) rendered such extension possible. The British Insulated 
Wire Company, Limited, have offered to charge 2d. per unib for 
current used for motors, with a reduction of 134. per unio where 
во used on an average for six hours a day. The company have 
also sgreed to reduce the charge for current to the institute and 
baths to 44d. per anit. It is stated thab the electric light extension 
will be reedy by next January. 

Hull Telephenes,—The Hull Corporation Telephone (Special) 
Committee have resolved to recommend the City Council to make 
application to the Postmaster-General for a license to establish a 
municipal telephone exchange to expire in 1911. They will also 
approach the Post Office as to the terms on which they would be 
prepared to sell their telephone plant. In reply to the canvas, 
854 persons are prepared to become subscribers for 1,029 instru- 
mente, and ib is stated that the Local Government Board are pre- 

to sanction the borrowing of a loan for the purpose of 
establishing the exchange. 

Leyton. —Mr. Hawkes, of Leyton, recently obbained an order in 
Chancery restraining the Leyton Urban trict Council from 
continuing a nuisance arising from the use of gas engines for the 
generation of electric light. The Council abated the nuisance in 
pert eee steam-engines for some of the gas-engines, 

ut Mr. Hawkes obtained a sequestration order for non-com. 

ce. The Council then obtained an extension of time. Lords 

ustices Rigby, Collins, and Romer have now granted the Council 

a farther extension for 18 months on the ground that it would 
take that time to replace all the gas-engines by steam-engines. 


Walsall.—The last re of the Electric Lighb Committee 
ehows that the total number of consumers sup on May 31 last 
was 186. The total output from the main generators was 26,406 
unite. The machinery been run for 423 hours during the past 
month. The committee have approved of part of the corporate 
land fronting Freer-street, forming g pert of the pig market, wish 
the building thereon formerly u as a weighte and measures 
office, as a for the new transformer sub-station, and instruc- 
tions have been given for tenders to be obtained for carrying out 
the structural alterations necessary to make such building suitable 
for the purposes for which it is required. 

Inverness.—The Town Council have adopted a recommendation 
о the o Light 555 regard to Mo ran E 
obtaining water power for electric lighbing purposes in 0 я 
The burgh engineer submitted a plan in connection with the pi - 
posal to obtain a supply of water from Loch Dochfour, and said he 
thought the cost of b the water in & conduit or series of 
pipes % the тонос een oe Mr, mos N 

„E., Inverness, been prepare а preliminary ' 
section, and outline of а water-power scheme that wenld enable 
the Council to treat with the Caledonian Canal Commissioners and 
owners of land ; and also, if Mr. Fraser saw fit, to report on any 
other source of water power. 

Bedferd.—The Urban District Council propose to alter the 
present method of pa t to the electrical engineer of salary 
and commission bo a annual salary, bub have not come to 
terms as yob. The electrical engineer has been instructed to 
obtain one dozen five-ampere meters at £45, and 50 pairs of service 
cut-outs ab an estimated cost of £14. The following motions will 
come before the next mee 


of until such loans 
and the money received. (2) That until the present capital 
expenditure of £85,000 be remunerative, no further loans 
be applied for.” 


Allen, —Mr. Hogarth, of Messrs. Buchan and Hogarth, Bdin- 
burgh, the Council's electrisal engineers, made a statement at the 


in tbe course of the 
monthe. Authority was also granted the Electric Light Оош- 
naibbee to arrange as to the formation of peivate connections, 
aleo obtain an estimate for the lighting of the town hall 


the municipal buildings. 


[Тереса she dep me fl S e н (Alderman 
e uby- mayor epuby-mayoress ( 
and Mre. B. 8. Brigg) on Saturday assisted at the opesing of the 
electric lighting of the town. About 9 45 the mayeress proceeded 
to the box opposite the end of Hanover-street, and switched 
oa carrent to Cavendish street. L»w-strect, Nast parado, 
railway bridge, and Church-green. The party afterwards drove 
to the electric lighting station at Low Bridge, where f 
ceremonies were performed. The two engines and d 
were started by the depaty-mayoress aed he гегрес- 
tively, whileb Mrs. W. h (wife of Alderman Clough) seb the 
JJC 
toasts to, party a tour 
ion through the werks under the guidanes of. Mr. J. M. 
Smyth, the eleobrieal engineer. i 
King’s Lyna.—Applications have been received fram private con- 
saumers for 8 628 lamps of 8 с.р. or equivalent, being ап increase 
of 100 lamps during dhe month and the street lampe for Wisbech- 
road and Dianiond-streetp have beon fixed. The chairman and 
electrical engineer have been asked to report in reference to addi- 
tional lampe required for lighting Gaywood-road ; the engineer is 
also to submit a reporb sbowing the oosb of lighting the 
walks. Eight lamp poste are to be erected for lighting Hardwiek- 
road. Under the revised charges for current to churches and 
chapels the per unio will average about 4 6d., this peice 
comparing favourably with the prices ia other towns where | 
rates are offered. The engineer has reported thas Mr. T. 
Williams had sent in hie resignation he having inted 
assistant engineer at Belfast electricity works, and that advertise- 
mente had been issued for an assistant engineer to fill tho v 
ab а salary of £80 per annum. Three candida 
to appear before the committee. 


and the revenue from sale of current and meter rental from £4,198, 
16s. 734. vo 26 053 17s. 3jd. The increase in units sold to 
consumers has been from 169 066 to 268 982, and the revenue 
this source is £5 120 183 64, against £3 500 8+, 4d. 
on working is £1,538. 18а. 2jd., against £786. 194. 8 
would have been substantially greater but for the rise in the 
of coal. The capital charges amount te £3,789. i 
sinking fund charge has been increased by the amount payable 
respect of the capital expeaded daring vhe i 
neb on the rates is £2 250. 158. 1134., against 
ба. 54d. last year. The whole of this sum, exoeob £563, 1 
has been raised by means of rabes already made.” 


Indian Bilis and Telegraphic Transfers.—In the House of 
Commone on Monday Bir Edward Sassoon asked tho Secretary for 
India whether he was aware that the difference of a sixteenth of a 
peany ordinarily made by the India Council between the sale of 

and telegraphic transfers represented a charge of 94 cent, 
per annum; and whether, in view of this impostupon banking and 
commercial transactions, he would give instructions for reducing 
the difference by one moieby, vs on occasions when conditions 
of financial stringency prevail in India. Lord George Hamilton 


ii 


ШҮН 


58 


replied that the difference of a sixteenth of a penny per ре 
between the price of bills on Indis and thab of telegra brans 
represented а charge of 9j dent. per annum, if it could be 


assumed that all such bills, whether drawn on Caloutte, Madras, 
or Bombay, could be presented in 15 days, bat this was not the 
case, To give the telegraphic transfers ай only one thirty.second 
of a penny more than bills, would, with the present rates of dis- 
count, be in effect to lend the money at cheaper rates than that ab 
which the Presidency banks were lending it. 
Newart.—Colonel Durnford has held an enquiry into an appli- 
cation by the Town Council for sanction to borrow £30,000 for 


wooden or iron troughing. Three engines of the high spead 
enclosed type are posed, the dynamos being cou direct. 
Бе сеа in conjunction with She botlers. 


battery will also be provided, also the necessary 
rhe number of 8-c.p. lampe which 


& 
The estimated number of consumers vin s pun 8 1 
been made by w it has 
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Yarmouth.—The Town Council have adopted a report from the 


Electric Lighting Committee, containing the following report of 
the borough surveyor: '' Since the last report applications have 
been received from 46 customers for 1,399 lamps, making a total 
of 521 customers for 25,968 lamps of 86.p. The borough accountant 
has now made up the accounte for the past year, and instead of 
submitting an estimate of the quarter's working, I am able to 
present the actual resulte of the 12 months, which I regreb 
are nob so satisfactory as I had hoped. The income for the 
year has been £7,225, the working expenses £5,406, leaving 
£1,819 to pay interest and sinking fund, and as these, 
with some other small items, amount to £2,570, there is a 
deficiency of £751. This will not fall upon the rates, as there 
was a balance last year of £371; and a sum of £380 will 
be carried forward to next year’s account, This result has 


been caused by the high price of coal, which has made the pro- 


duction more costly by about £650, and the reduction in price to 
cusbomers—made before coal was increased in price—amounting 
to £900; but this reduction resulting in the large number of 
additional lighte put on by existing cusbomers, and the 111 new 
customers obtained during the year, will in the end quite recoup 
the Council, and with the reduced price of coal I anticipate that 
this loss will be fully met in next year’s account. The capital 
outlay on the works on March 31 last was £44,392, and the sinking 
fund towards ite repayment £5,789. Of this sum £3,896 has been 
peid out of the te earned, and £1,893 in the first three years’ 
working, paid out of the rates. The sum contributed to the rates 
of the town this year on the assessment of the undertaking has 
been £201." Loans to the amount of £67,000 have been sanctioned, 

of which £43,995 has already been borrowed. | | 


Shetfield,—At the last meeting of the council of the Sheffield 
Chamber of Commerce the reply of the Postmaster-General to a 
lebber sent to him on the subject of the 1 of telegraphic 
communication by storms was read. His Lordship, after pointing 
oub that ib was the laa of the Department whenever the 
service was interrup by a storm to give notices of delay for 
public information, and that by the use of atouter timber and 
reserve wires much had been done to provide against interruptions, 
referred to the provision of underground lines. The great costliness 
of guttapercha-covered wire and ite electrical defects had until 
recently stood in the way of its being used except to a limited 
extent. The introduction of the paper-insulated cable, which 
was both cheaper and better from an electrical point of view, 
had, however, enabled the Department to construct the important 
ex 
and the line had y proved of greab ad vantage during the 
storms which occurred last year. It was subject to some draw- 
packs, but the Postmaster General felt justified in extending it 
further northward, and sanction for the necessary expenditure would 


y 
reason to hope that this branch of the undertaking 


imental 5 line between London and Birmingham, : 


delivery of the new generating plant, ordered in October, 1899, 
your committee have been unable to complete the change over of 
the system of sapply, and it has therefore been necessary to keep 
two distincb systems in operation during the whole of the past 
year, with a consequent increase in the working coste. The 
amount charged to revenue in respect of the sinking fund on 
capital, has been increased during the year by £845. За, lld, in 
respect of the firsb instalment on the £28,870 loan, which loan is, 
as yeb, only partly productive. Having to the foregoing 
facts, your committee are of opinion that the result of the year’s 
working is very satisfactory, and shows that the undertaking is 
in a sound financial condition. Ibis hoped that the change over 
of the system will be completed during the ensuing year, and 
that the current year will be the last occasion upon which the 
revenue of the department will be charged with any coste in 
respect of this. Your committee again desire to call attention to 
the satisfactory growth of the undertaking. From the following 
figures it will be observed that the amount of electricity sold, the 
increase in the number of consumers, and lamps connected com- 
pare very favourably with previous years : 


Year Con- Increase. Lamps Increase. Unite Increase. 
* gumers. ^ connected. 7. sold. 7 
lsb 113... — „ 8941. . — ... 191,701 .. — 
2nd .. 154 .. 36 — 11,307 .. 26 .. 224,709 ... 172 
3rd .. 208 35  .. 14,151... 952 — 291,233 ... 29:55 
4th .. 276 .. 327 .. 19,932 .. 408 ... 371,830... 27:5 
5th 364 .. 32 . 25,184 .. 26:3 .. 482,247 .. 297 
6th 461 .. 26  .. 33,833 . 34°42 . 633,508 .. 31 


will prove 
both a great convenience to the users of power within the borough, 
and also be a source of profit to the Corporation. Rapid progress 


is being made in the electric lighting branch of the undertaking, 
especially in the residential districts, 19 private consumers having 
been connected to the mains during the past year's working. 


Your committee are contemplating considerable extensions of 
mains in various 


and ib is expec 
equal, if nob exceed, the resulte achieved by the progressive policy 
о 


rtions of the borough during the present year, 
that the results obtained therefrom will fally 


your committee in the past." 
London County Council —Tho Council ab Tuesday's meeting 


agreed to lend the Hackney Borough Council £50,000 for electric 
light installation and street-lighting z purposes ; the St. Pancras 
Borough Council £50,000 for elec 

Southwark Borough Council £13,980 for the same purposes ; the 
Hampetead Borough Council £9,525 for the same purposes; and 
Stepney Borough Council £380 for electric light extensions. The 


c light installation; the 


be 1 He was nob Finot поре ш some or a acabe aaway e Domal ар. "не сонш ош 
and drawbacks still connected with an underground system wou ; Е une Saag 
be surmounted, and that the Department would be justified in ] ene“ Bill, on the lines of the suggested clause agreed to at 


further extending it. Bub ib was necessary to proceed with caution. 
Another letter mentioned the places on the Continentto which 


telephone and telegraph cables and direct wires are now laid, and 
.sbeted that the Government was in negotiation with the Italian 
Telegraph Administration respecting a direct wire to Milan. The. 
amounb of telegraph traffic was nob sufficient to justify the estab- | 
Jishment of a direct wire to Munich, nor did the Postmaster · 
General feel that he could with propriety make representations bo 
the French Telegraph Administration respecting the provision of 
direct wires bebween Havre and the cotton-manufacturing towns 
in the North and East of France. As regarded telephonic com- 
munication bebween provincial towns in England and France, he 
was in communication with the authorities, and hoped it would 
be possible before long to bring this extension of the service into 
‘operation. The question of a decentralisation of the central tele · 
graph office in London had for some time been receiving careful, 
attention. No definite decision had yet been arrived at in the 
mabter, bub all that was possible would be done for the acceleration. 
of the foreign telegraph traffic аб present passing through London. 
On the question of the provision of direct wires from provincial : 
centres in England to the Continent, he did not see his way to 
arrange for the establishment of any additional wires of this. 
са гроз, with the possible exception of опе bebween Livorpool 


. Welverhampten.—The Town Council on pn d adopted the 
following report from the Lighting Committee on the past year's 
working of the electricity undertaking: *'''The net result, after 
ymenb of interest and sinking fund charges, is a loes of £130. : 
Tea 64. In tion of this, ib should be pointed oub that the 
sum of £545, 18s. 3d. has been expended during the year out of 
the revenue of the department in respect of the ‘change over’ of 
the system of supply, sanctioned by the Council in November, 
1898. In addition to this, the average price obtained per unit 
during the past year has been only 4'314,, as against 4°815d. 
during the previous year, and this decrease in the selling price of 
the electrical energy produced during the year ending March 31, 
1901, represente a loss of revenue amounting to £1,166. This 
decrease in the price obtained is dne to the reduction in the charge: 
for electricity made by the Council on July 9, 1900. Ib will 
seen that if the cost of the change over (£545. 188. 3d.) is included. 
the neb Рр for the year would have been £415. ls. 9d. 
It should also be pointed out that the increase in the 
ce of fuel has had а moet adverse bearing upon the, 
idem alone accounte for an addi- 
2s. е over the amount: 


that such Bill should be submitted, in draft, for the con- 
sideration of the Corporation of the city 
the respective councile of the city of Westminster and of the 
several metropolitan boroughs. This report was adopted. The 
Parliamentary Committee desired to be authorised to seek legisla- 
tion in the next session of Parliament to empower local authoribies 
in London supplying electricity for lighting purposes bo wire and 
fib consumers’ premises for electric lighting, on such terms as they 
may decide u 
local authorit 
work. The same committee also recommended that a petition be 
sealed and presented, if necessary, against the Notting Hill 


of London, апа 


n, and to empower the 


uncil to lend, and the 
to borrow, money 


required for carrying out such 


Electric Lighting Company's Bill in the House of Lords. 'The 


following notices under Electric Lighting Acte and Orders were 
agreed to: Blackheath and Greenwich Districb Electric Light 
Company, under the Blackheath and Greenwich District Order, 


1897, to lay low-tension mains along Wemyes-road, Royal-hill, and 
Ulundi-road. Charing Cross and Strand Electricity Supply Cor- 
poration (1) under the Strand District Order, 1896, to lay mains 
from the company's station in Maiden-lane, along thab thorough- 
fare and Chandes-sbreeb; (2) under the St. Martin's District 
Order, 1889, to lay mains along Chandos-street, Bedfordbury, 
New-street, and Sb. Martin’s-lane, to the company's station there ; 
(3) under the City of London Order, 1899, to lay mains along the 
Queen Victoria-streeb subways from Lambeth-hill to the eastern 
end of Queen Victoria street, and to make connections from 
the subways at certain pointe. County of London and Brush 
Provincial Electric Lighting Company, under the Camberwell 
Qrder, 1896, of intention to lay low-tension mains along 
both sides of Chumleigh-street, and to lay high and low 
tension mains across Rye-lane and along a portion of Bim- 
grove, and to construct a transformer box in Elm-grove; 
alao under the Wandsworth Order, 1892, to lay high and low 
tension mains along Venn-street and across High · streeb, and low- 
tension mains along Clapham Common (south side), and to con- 
struct a transformer box in Venn-street. Metropolitan Electric 
Supply Company, under the Paddington Order, 1890, to lay high- 
tension mains along Sutherland-avenue, Foscote-road, and Amber- 
ley-road. 86. Pancras Borough Council, under the 86. Pancras 
(Middlesex) Order, 1883, to lay mains along portion of James- 
abreeb and Gordon - square. County of London and Brush Provincial 
Electric Lighting Company, under the County of London (North) 
Order, 1892, to lay power and low-tension mains along Herm 


oS- 
street, from Penbonville-road to Hermes-hill, The, London Blectric 
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Napply € ply Dorpotabion; i under its order of 1889, to lay distributing 
sg Stace ; Tennis-court, Bow Green; lane, 
and across Newoomen- street. The Metropolitan Electric Supply 
y, under the Paddington Order, 1500, to lay high- 
mains across and ges а portion of Нои toad: 
across Westbourne Park- road, along a portion of Talbob- road, 
and along Porchester - terrace; ; under the West London 
Order, ru to lay low-tension mains across and along a 
tS Бун Edgware- road. The Notting Hill Electric Light- 
e under the Notting Hill Orders, 1889 and 1895, 
б lay mais Gf low And orta h h tension along Napier-road, 
and low-bension ш along Addison-road, Kensington-road, 
Russell ше Көн and road, and Holland. road. 
Borough Council, under the St. сч (Middlesex) Order, 1888, 
to lay mains along a portion of Gaisford-street. The Council 
further received notices as follows, served under orders ranted to 
local authorities, and under which the Council has no power of 
approval or disapproval of works: the Hammersmith 
h Council, ander the Hammersmith Order, 1893, to lay 
Coverdale-road, along Ravenscourt lane and square, 
Ashcharch-grove, Askew- crescent (south and east sides), Poplar 
ve, Cromwell-road, Richmond- киен. тл Aris rod 
en-gardens, апа маре road, Aide-road, 
and 5 road; from the South London re а Sepp 


dale-road, ovd 


road, 

Chestnut-road ; from the strond, Borough Council, under the 
Plamstead Order, 1899, to lay mains aloug portions of Cambridge. 
plaoe, High-eireol Plumstead, and Walmer- road. 


PROVISIONAL PATENTS, 1901. 


JUNE 10. 
11838. geringe in 5 fer electric or other 
metors operating air or ста яша compressors. 
‚ Philip Middleton Justice, 55, Chancery-lane, London. 
(The '*Long Arm" System, United States des.) 

11865, Improvements in or relating te electric wire switch 
couplings. Alfred Jewell Adkins, 59, Walham grove, 
Walham Green, London. 

11847. para ech im or relating te electrostatic instru- 

George Leonard Addenbrooke, xD Кввех -вігееб, 
Strand, London. (Complete 5 

11854. Improved automatic electric t-out ue everhead 
wires or oonduetors. David A Lowery, 18, 
Buckingham - street, Strand, London. 


11887. —— in armature windings for dynamo. 
machines.  Engelberb Arnold and Friedel 
Collischonn, 47, Linooln's- 


-flelds, London. 
JUNE 11, 
11922, 8 in or ксл te ved eui motors, 
5 and methods 


compensating for phase- 
currents. Ludwig ед 6, Lord-street, 
| туе (Complete sacos ИМОМИ 
11925, —— im apperatus fer 
of electric cables and the as — ВА 


eH. Bullman, "United 
(Francis Н. Stillman nited gg dm 
pecification. 


Me Landon 
"(Complete 


and controlling the 
speed or electric motors, Walter Lacy 
Allcrott, 166, уу еее London. 
11949. Improvements in electric telegraph apparatus. Free- 
man Howard Littlefield, Norfolk House, acm -Bbreeb, 
Strand, Londen. (Complete specification 
1106, Ampere:mster — — 


Birkbeck Bank-chambers, Bosthamybon-bulidings, OLan. 
Birkbeck . Bank-chambers, Southampton-buildings, Chan- 
cery-lane, London. (Complete specification. ) 
JUNE ja 
119929. Improvements in means fer aceentuating electrical 
contacts, The British Thomson-Houston Company, 
Limited, Bush-lane House, Cannon-street, London. 
r Thomson, United States. ) (Complete specifi- 
cation | 
12016. Framework for alternating-current 
Siemens Bros. and Co., Limited, 
. chambers, Southampton - buildings, 
London. (Siemens und Halske  Akbiengesellschaft, 
Germany.) (Complete specification.) 
19020. Improvements in electricity motors. George Hookham, 
18, r buildings. 5 d i 
19083. gest tahoe 
i Wiadislaw Kiel 


322, High Holborn, London. (Complete E foie). 


JUNE 18. 
Improvements in telegraphy. The Scottish 
Wireless Electric dicate, Limited, and Walter 
Jamieson, 53, Bothwell-streeb, Glasgow. 
19090. Improvements in automatic electrical signalling 
apparatus for railways. James Ernest Spagnoletti, 


$3, Chancery-lane, 


= 


19011. Electrical ignition and valve-operating mechanism 
for oil or petrol engines for motor :сума. Silvain de 
Jong, 5, Budge-row, London. 1 5 applied far under 
Patente, etc., Act, 1883, Sec. 103, Dec. .22, 1900, .being 
date of application i in Belgium) (Complete specification.) 
19088. Improved methed of and means for taking clectric 
current from transformers. Gustave Weissmann, 45, 
Southampton-buildings, Chancery-lane, London. (Date 
applied for under Patente, etc., Acb, 1883, Sec, 103, 

Dec. 5, 1900, being date of application in France.) 
190904. Improvements im electric cables. Francis Tremain, 70, 

Palace chambers, Westminster, London. 

12119.. А new or improved method of and combinatien of 
: apparatus for translating апа relaying telegraph 
cable signals. John Peter Gorton, Norfolk House, 
^ Norfolk-street, Strand, London. (Complete specification. ) 


‘JUNE 14, 


19191. Machinery for pressing the copper segments and 


insulating strips of clectric commutators inte annular 
form. Albany Francis Petch, 42, Florence- road, Finsbury 
iPark, London. : 

19134. Improvements in or relating te te. electric aro lamps 
and electrodes therefor. Charles Andrew Lee, 56, 
Paulton'a.square, Chelsea, London. 

191399. An improved device for the preventien of accidents 
from overhead trolley wires. Clarence Jones, i 
Clayton-atreet, Blackburn, N 

19158. Improvements in eleotrically-propelled сусіеа 
cars, and other like vehicles. Charles Adams- idus Randall 
5, Salters’ Hall-court, London. 

19195. Improvements in and im the censtruction of oleo. 
trodes. William Phillips Thompson, 322, High Holborn, 
London. (Robert Jacob Gülcher, Germany.) 

12810. Improvements in electrostatic separators. Clinton 
Emerson Dolbear, 46, Lincoln's -inn-fields, London. 
(Complete specification.) 

12218. Improvements in electric clocks and automatic alarm 
ee G. B. Bowell, 40, Chancery - lane, 

ndon. 


12220. Improvements in electric telegraphy. Philip Middleton 


Justice, 55, Chancery-lane,. London. (The Rowland 
Telegraphic . Company, United States.) (Complete 
specification. ) 


19293. Imprevements in or connected with the feld regulation 
of electro-dynamic machinery, James соор Wilson, 
Norfolk House, Norfolk-street, Strand, London. 


JUNE 15. 

12220, Improvements im ceiling roses for use in electric 
lighting. John William Gilbert, 60, Newhall-street, 
Birmingham. 

12241, Improved manufacture of electric Illuminating bodies. 
Wilhelm Boehm, = Hatton-garden, London. bor 
plete specificatio 


COMPLETE SPECIFICATIONS ACCEPTED. 
| To be published on July. 6. 
1900. 

4719, Electric motors. Marr and Laidler. 

10940. Incandescent electric lamps, Swinburne. 

12531. Positive electrode for accumulators, Von Bedneff, 

12739. Dynamo brush. Ringsdorff. 

19855. Manufacture of bulbs for electric incandescent t lamps, 
Junge, (Oberlausitzer Glashüttenwerke Otto Hirsch.) 

13081, Means fer grinding and truing-up dynamo ооп. 
mutators and the like, - Purdy. 

13728. Contact devices, chiefly designed for use im oonnee- 
tion with electrical counting or recording devices, 
Staveley and Parsons, 

14498, Switches and apparatus for use in starting and 
controlling electric motors. Adams, 

ата electric conductors, water, or the like, 

ug 

Transmitters for electrical waves or like ap 

Braunerhjelm. (Date з еі for under 8 


Convention, Jan. 20, 1 
Electric meters. Lake. (Soc, pour L'Exploitebion des 
Compteurs Electriques Rittener et Cie.) 
collecting 


Apparatus for automatically electrically 
and other postal matter. 


1901. 


7. Multiple wall connections fer electric lighting, heating, 
and the hag n and со 


16552, 
14704. 
17879. 
22851, 


4494. Process electrodes aecumulaters, 
Thompeon, | (Akkamiatoren und — Werke 
Aktiengesellschaft, formerly W. A. Boese and Co.) 


Lewis. 


916 


THE ELEOTRIOAL ENGINEER, 2 1901. 


9405. e are lamp. Young. 

$9908. Telephone transmitters, Wise. (Yocam.) 
9508. Nüsctrio aro lampe. Lane. 

9967. Electric cables, Gould. 


TRAFFIC RETURNS. 


Returns for Increase Total receipts for 
Line. woek half-year. 
Ending |1901. |1900. decrease. 1901. | 1900, 
£ £ £ £ £ 
Aberdeen Corp'rat'nJunel5 | 705| 724| - 19| — — 
Birmingham м. „ 15 |4,640|4,450) +- 190 — — 
Blackburn Corp'rat' n] „ 14 | 553| 461 + 92 11,0968 10,0615 
Blackpool Corporatn.. „ 13 | 7471, 238 — 491 7,702 | 5,826 
Blackpool- Fleetwood „ 15 | 553 990 — 437 8,425 | 8,715 
Bolton Corporation. „ 16 1, 337 1.550 — 227 33,441 24, 188 
Bradford Oity Trame| „ 16 1, 1444 577 + 567 | — — 
Bristol Tramways Co.] „ 14 4,5043, 180 +1324 | — — 
Carlisle Tr’mw’ys Co} , 8 | 185 — — 3.272 — 
Central London Ry. | „„ 15 |6 239 — — 148,770 — 
City & South London ,, 16 1, 8621, 480 + 382 [47,071 30,735 
Cork E. T. and L. Co.“ „ 13 | 536| 439 + 97 | 9,881 | 8 574 
Darwen Corporation|; ,, 14 | 216) 149 + 67 | 4,280 | 3,545 
Dover Tramways ..| ,, 15 217] 214 + 3 | 4,388 | 4,072 
Dublin & Lucan E.R| ,, 15 114| 119] + 2| 2,231 | 2,100 
DublinU.T.,elec.care| „ 14 [3,7780 3,665 + 113 | — — 
Dublin S. D. Electric) „ 14 | 913|1,000 — 92| — — 
Dundee Tram Со... — — | — — — — 
Glasgow Corporation| „ 15 1[1,419|9,986| -+1,433 | — — 
Halifax Corporation|  — — | — — 
Huddersfield Corp'n.| „ 15 | 931| 722| + 209 | 9,623 | 7,845 
Hull Corporat’n E. S. „ 15 |1,661|1,303, + 357 74.677 38,671 
Liver Corporat'n| „ 8 |9,590[9,391 + 199 [193,714/165,933 
Liverpool Overhead „ 16 1,607 1,424 + 183| — — 
Oldh’m-Asht’n-Hyde} — — | — — — — 
Portsmouth Corpn..| ,, 15 | 636| — -- -—- -- 
St. Helens Tramwys.| — — | — — — — 
Sheffield Corporation| „ 16 [3,5834 — — — — 
Southampton Trame| „ 13 | 845| 610 + 235| — — 
BouthportOorporat'n — | — — — 
Swansea Tramways..| — —| — — — -- 
Wolverhampt'nC'p'n — | — — — 


b Вівее April 1, 1900 


MISCELLANEOUS. 
The following traffic returns are also reported : 


Brisbane, £30 increase. 


Buenos Ayres and Belgrano Electric, £678 increase. 


Calcutta, £155 increase, 
1000. 


Town (menti of. of May), receipts, £12,700; expenditure, 


07 
Marion Electric (month of May), receipte, £18,500; expendi- 


tare, £10,600. 
Perth 


£213 increase. 
Porb Elizabeth (month of May), receipts, £3,208; expendi- 


tare, £1,818. 


7 
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NOTES. 


Leng-Distance Telephony.—A French electrical 
engineer, one Mr. Maiche, elaims to have solved the ques- 
tion of telephoning by submarine cables to great distances. 
He has recently been carrying out some exhaustive experi- 
ments on the point, and it is stated that at Calais last 
Saturday Mr. Maiche succeeded in transmitting a tele- 
phonic message with perfect distinctness throngh a cable 
400 miles long. 

Royal Meteerological Society.—The closing meet- 
ing of this society for the present session was held on the 
19th inst., when a paper by Mr. Н. Helm Clayton, of the 
Blue Hill Observatory, U.S.A., on “The Eclipse Cyclone, 
the Diurnal Cyclones, and the Cyelones and Anti-Oyclones 
of Temperate Latitudes,” was read, followed by a paper on 
The Selsmograph as a Sensitive Barometer," by Mr. Е. 
Napier Denison, of Victoria, British Columbia. 


Society of Arts.—We are informed that the council 
have awarded the society's silver medal to the following, 
among other, readers of papers during the session of 
1900-1901: Mr. Fritz B. Behr, for his paper on " The 
Proposed High-Speed Electrical ‘Monorail’ between Liver- 
pool and Manchester”; Mr. G. Marconi, for “Syntonic 
Wireless Telegraphy”; and Lieutenant Carlyon W. 
Bellairs, R.N., for “Тһе Coal Problem: Its Relations to 
the Empire.” 

Tho Amoriean Iustitute.— The Transactions of the 
American Institute of Electrical Engineers for May include 
Dr. Arthur E Kennellys paper on “The New Edison 
Storage Battery," which was deseribed in a recent issue of 
this journal and which has aroused such widespread 
interest. Other features of this issue are the discussions 
on Prof. W. E. Goldborough’s paper оп Air-Gap and 
Core Distribution," and Mr. Wm. Vansize’s paper on “А 
New Page-Printing Telegraph.” 


Board of Trado.—The President of the Board of 
Trade has appointed Sir Alfred Bateman, K.C.M.G., the 
Comptroller-General of the Commercial, Labour, and 
Statistical Departments of the Board, to be chairman of 
the Advisory Committee on Commercial Intelligence in 
the place of the late Sir Courtenay Boyle, K.O.B., and 
Mr. H. Llewellyn Smith, deputy comptroller of the above 
departments, to be deputy chairman of the committee. 


Duteh Autemobile Endurance Contest —An 
endurance eontest, the date of which has yet to be decided 
upon, has been arranged by the Dutch Automobile Club 
of Holland. 1% is proposed to cover а distance of 330 miles, 
and the time allowed for the run will probably be four 
days. Speed, however, is quite а secondary consideration, 
for it has been decided that the highest average speed at 
which the cars may travel shall be 124 miles per hour. 
The vehicles taking part in the trials will be judged 
according to the number and length of stops. Besides 
being open to all members of the Dutch Automobile Club, 
the contest, we understand, may be participated in by 
members of recognised foreign organisations of a similar 
eharacter. 

A New York Experiment.— An interesting experi- 
ment is now being made in New York in connection with 
the matter of obtaining a water supply for the condensing 
plant of the Edison Company at their new electrical power- 
house in eourse of erection at Thirty-ninth-street and East 
River. A huge 25016. steel tunnel measuring 12jít. in 
diameter and weighing over 1,000 tons has been built, 
and the intention is to sink the tunnel some 23ft. under 
water and to use it as a huge aqueduet to lead water from 
the river to the eondensing plant referred to above. This 


experiment is looked upon by New York engineers as the 
forerunner of a scheme to tunnel the North River, and it 
is estimated that for an expenditure of about £750,000 the 
tunnelling of the river eould be accomplished. 

Telophones for tho Peliee.—The question of con: 
necting the police stations throughout the Metropolis with 
the telephone service was the subject of a question to the 
Secretary for Home Affairs in the House of Commons a 
few days ago. Answering Captain Norton, Mr. Ritchie 
said the matter had already been{considered by the Depart- 
ment, and that it appeared that the existing efficient system 
of telegraphic communication between all the police 
stations, which was entirely under police control, met all 
police requirements. In view of the smart captures which 
have resulted from the introduction of the telephone into 
the provincial police stations, 16 is somewhat surprising to 
find the authorities adverse to the adoption of the system 
for police purposes within the metropolitan area. | 

Rapid Transit in Germany.—The elevated track 
of the military road from Berlin to Zossen, it is stated, 
will be the scene of the experiments which are to be 
carried out in August in connection with the projected 
electric railways in Germany. The proposal is to obtain a 
speed of 126 miles an hour on these lines. The elevated 
track in question bas been speeially strengthened to 
permit of the teste being made, and although it may be 
found that such a high speed as suggested is not feasible, 
the experiments will no doubt prove of the highest 
importance for the improvement of rapid transit. We 
understand that two cars will be employed, the construc- 
tion and equipment of the one differing from the other in 
order to allow of manifold experiments being made. Each 
car will bave four motors, aggregating from 1,100 h.p. 
to 3,000 h.p, two three-axle movable trucks, and the 
necessary transmitters, switching apparatus, ete. The cars 
will be 71416. long, weigh about 90 tons, and carry some 
40 or 50 passengers. 

Tho Telephone Company and Municipalisa- 
tion.—The telephone competition at Tunbridge Wells is 
becoming keener and keener, with the result that the 
National Telephone Company has announced its intention of 
giving "an unlimited service for a penny a day” to its 
subscribers in that town. It was not until the introduc- 
tion of the municipal telephone system into Tunbridge 
Wella that the company would listen at all to the idea of a 
reduction of the high tariff in vogue, and then its charge to 
subscribers was reduced from £8 to £4 а year. This con- 
cession, however, would not appear to have had the desired 
result, and apparently a further reduction of charge has 
become певеввагу in order that the company may offer any 
successful competition to the Corporation. It is stated, 
however, that the burgesses remain firm for the municipal 
undertaking, the number of subscribers on the Corporation 
list at present being 500. The charge for a conneetion 
with the municipal system now stands at the comparatively 
moderate figure of £5 a year, but there is reason to believe 
that this figure will be appreciably lowered before long. - 

Third-Rail Construction.—The Electrical Review of 
New York describes a new electric railway system which 
has just been patented by Mr. B. W. Taeker, of Newark, 
N.J., the improvement claimed relating more particularly 
to the construction of the third rail. In this cave the third 
rail is composed of a casing made of non-conducting and 
non-magnetisable material, such as wood, and having a 
longitudinal groove formed therein. A U-shaped trough 
of suitable insulating material is placed in the groove, which 
Is covered by a sectional conductor, each section being 
insulated from the others by interposed blocks of insulating 
material. Within the groove of the rail is placed the feed 
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wire, composed of а good conducting and magnetisable 
metal, preferably iron. This wire is made continuous, and 
to permit of its necessary expansion and contraction it is 
coiled or looped at intervals, these coils or loops fitting in 
depressions arranged in the lining of the rail. The car is 
provided with.a magnet that attracts the wire and draws 
it into engagement with the sectional conductor or cover- 
ing, a suitable brush being provided, which is in contact 
with the casing, for conducting the current to the motor. 
Sports at Ohelmsford.—At the invitation of Messrs. 
Crompton and Co., Limited, a large party of ladies and 
gentlemen journeyed down to Chelmsford on Saturday, 
the occasion being the annual race meeting of the Arc 
Works Athletic Club. Special saloon carriages were 
attached to the 10.55 a.m. train from Liverpool-street 
Station, and the 50-mile run to Chelmsford was made in 
good time. Here carriages were in waiting which con- 
veyed the party to the extensive works of the company, 
and the best part of an hour was spent in looking over the 
shops. The site for the large extensions which are about 
to be taken in hand was pointed out, and we understand 
it is the intention of the company when the new buildings 


are erected to devote them solely to what is known as 


“ precision " work, which at the present time is almost 
entirely left to our American cousins An excellent 
luncheon was served at the old works close by, and the 
company then proceeded in carriages to the sports ground. 
Exceptionally warm weather favoured the excursion into the 
country, and if the heat was somewhat fatiguing, interest 
in the proceedings was in no way lacking. The day was a 
great success. 

Tho Electrelysis Question. — The question of 
electrolytic action on water and gas mains arising from 
the introduction of electric tramways or an electricity 
supply into a locality, has been raised on several occasions 
this session before the House of Commons Committees 
appointed to enquire into Bills dealing with these matters. 
If we remember rightly, however, the applications of the 
gas and water companies for the insertion of clauses in the 
Bills for protection from possible electrolysis of their mains 
have falled in practically every case, and in this the 
London United Tramways Bill has proved no exception. 
In this case the Chelsea Water Company asked for protec- 
tion against possible electrolytic action on their mains from 
the working of the electric tramways proposed to be intro- 
duced into the district under the Bill. It was a test case, 
and expert evidence was called to show that the only 
effectual protection against electrolysis was by using 
insulated returns on the tramways. On behalf of the pro- 
moters, however, it was urged that the Board of Trade 
regulations sufficiently protected the intereste of the gas 
and water companies concerned, and this view was in the 
end fully endorsed by the committee's decision in their 
favour. 

Aerial Transportation.— Flying Machines and 
their Commercial Uses " Is the subject of a short article in 
the current number of Cassier’s Magazine. To begin with, 
we are told that the underlying principle of maintaining 
equilibriam in alr is that the centre of pressure upon the 
sustaining surfaces shall at all times be upon the same 
vertical line as the centre of gravity due to the weight of 
the apparatus. In regard to the shape of surfaces to be 
employed, Lilienthal demonstrated that concave-convex 
wings, like those of birds, are far superior in supporting 
power to planes, and the latter have now been practi- 
cally abandoned by all experts. The propeller is 
the next thing to be considered after the equilibrium has 
been secured, and a reliable motor worked out. Both 
Hargrave and Lilienthal gave preference to flapping 


THE ELECTRICAL ENGINEER, JUNE 28, 1901. 


vanes over the screw propeller, but other experimenters 
prefer screws. It is yet too soon to draw definite conclu- 
sions on this question, and it opens a field for further 
experimenting. In the author's opinion, we are now suffi- 
ciently advanced in the design of flying machines to perceive 
some of their limitations. They will be comparatively 
small and cranky, require much power, carry little extra 
weight, and depend for their effective speed on each 
journey whether they go against the wind or with it, so 
that they cannot compete with existing modes of trans- 
portation in cheapness or in carrying capacity. It is true 
that high speeds may be attained, and this may serve in 
war, in exploration, etc., but the loads will be very small, 
and the expense wiil be great. 


Proposed Anglo-Italian Telegraph.—The want 
of direct telegraphic communieation between Genoa and 
Milan, on the one hand, and London, on the other, has been 
felt for some considerable time, but although the question 
had been on the íapis for the past three or four. years 
nothing definite was done. As the result of repeated 
representations from the British General Post Office, the 
Italian Administration are now moving in the matter, and 
we note that the proposal has been put before the Italian 
Parliament to establish two wires from Genoa and Milan 
reapectively to the French border, by means of which 
telegraphic communication between Genoa and London and 
Milan and London could be maintained. Under the same 
Bill a credit of £2,000 for the construction of an inter- 
national telephone line between Italy and Switzerland is 
also asked for. At present there is а telephone line in 
course of construction between Italy and France, and, if 
passed, the line between Italy and Switzerland will be the 
second international telephone in Italy. Reverting to the 
former proposal to establishadirect Anglo-Italian telegraphic 
communication, it is interesting to note that whilst in 1898 
the number of telegrams which passed between Genoa and 
London hardly exceeded 230 а day, in 1900 this figure had 
reached 350 a day, and the messages between Milan and 
England now exeeed an average of 260 per day. It is in 
consideration of these figures and the fact that the com- 
mercial relations between Genoa, Milan, and London are 
continnally on the increase, that the Italian Government 
have agreed to put the proposal before Parliament. 


Electricity in Nova Scotian Steolworks.—The 
cheapest iron and steel in the world is now said to be turned 
out from Canada’s new iron and steel wotks at Sydney, 
Cape Breton, in Nova Scotia, and this is no doubt due in 
a great measure to the large part which electricity plays 
in the operations of the vast undertaking. According to 
the Electrical World of New York, electricity as a motive 
power is used in every conceivable form all over the steel 
plant. In the winter season, when ore and limestone are 
used from the stock piles, they are gathered up with scoop 
buckets worked from a trolley traveller, which delivers its 
load, two or three tons at a lift, into the bins by the furnaces. 
All the scooping and carrying is done by electric power. 
Three of the electrically-worked travellers serve four blast 
furnaces, up the sides of which the loaded buckets are 
hauled to a height of 85ft. by electric power also and 
dumped automatically into the furnaces. Nothing in the 
great plant bears an earlier date than 1900, Much of it 
will bear the date of 1901. It is typical of the latest and 
best that experience and practice of the great steel plante 
of Pennsylvania, Ohio, and Illinois have yet evolved, and 
it is only necessary to spend a couple of hours, it is said, 
about the first of the Sydney furnaces which have been 
put into blast to realise that the design of these modern 
plants, chiefly by the use of gravitation and electricity, 
have done away with nearly all of the hard, exposing 
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labour, and with much, if not all, of the smoke and fume 
which is associated with the making of pig metal at 
furnaces in Lancashire and Yorkshire in this country. 

Canadian Electric Railways.—Tho electric roads 
in Canada are steadily increasing in number. According 
to the latest Government statistics, there were 35 electric 
railways in operation at the close of 1900. These aggregate 
‘681 miles of track, an increase of 49 miles as compared 
with the previous.year. Altogether these lines carried 
118,129,862 passengers, which is equal to carrying every 
man, woman, and child in the country 21 times. The 
increase in this respect over the previous 12 months was 
14,097,203, while the increase in the car mileage run was 
1,277,508, the figure for 1900 standing at 30,924,355 
miles. From this record it is shown that for each mile 
run there were 3'8 passengers carried in 1900 as against 
3˙5 in 1899. Some £4,126,600 of paid-up capital is invested 
in the electric railways in Canada, and the bonded debt 
amounts to about £2,523,884. For the 12 months under 
review the total receipts amounted to £1,084,508, and the 
expenses £653,600. As showing the great predominance 
of electric railways over steam in Canada, it may be 
mentioned that the passenger record for 1900 was a little 
over 87 per cent. by eleetrie and a little under 13 per cent. 
by steam. On the steam railways the running expenses, 
also, were heavier than on the electric roads, the figures 
being 67°5 per cont. of gross earnings in respect of the 
former and 60°27 in the case ef the electric railways. 

Oanadian Telographs and Tolephones.—Some 
interesting information relating to the telegraphs and 
telephones in Canada has recontly been published by the 
Board of Trade, which shows that the telegraph system of 
Canada comprises 3,906 miles of land and cable lines 
owned by the Dominion Government, and 30,717 miles in 
the hands of private companies. Thus] the total number 
of telegraph lines ів 24,623, and the wire mileage is put 
at 84,510. During the past five years the mileage of the 
lines under Government control has increased by 1,182 
miles, and the total sum voted for construction, operation, 
and maintenance of telegraph lines last year was £105,480. 
An interesting point is that the messages of the signal, 
quarantine, and meteorological services, and also the 
bulletins giving the movements of the fish in the waters of 
the Gulf of St. Lawrence and other shore lines, are trans- 
mitted free of toll. Last year the company lines con- 
veyed 4,960,414 messages. In 1891 the average number 
of messages carried annually per office was 1,700, and in 
1900 it was 1,850, the number of offices increasing in 
the period by 198. Per mile of line the number of 
messages sent annually increased from 151 in 1891 to 
161 in 1900. Turning to the telephone system in Canada, 
in 1900 there were 52,417 instruments in use, which is an 
increase ef 18,917 over 1895. At the present time there 
are 38 companies in the Dominion carrying on a public 
telephone business, and these dispatched no less than 
166,217,627 messages. While in 1895 the average was 
Бүр messages per diem for each subscriber, the latest 
figures taken give an average of 8,2, messages, which 
speaks well for the progress made in this direction during 
the past five years. : 

The Overhead Trelloy Wire Danger. From 
Switzerland we hear of some particularly interesting 


experiments which a Swiss professor has been making on 


the question of the extent of injury which would result 
te a passenger on an electric tramway from coming into con- 
tact with the overhead trolley wire. The soles of the 
‘boots prove an effective obstruction to the passing of the 
current to earth, and, according to the report we have seen 
of the experiments, currents up to 800 volte had no effect 
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upon the experimenter, even when grasping the wire 
tightly. When, however, the current eame to 2,000 volts, 
the skin of the hand tended to burn when the wire waa 
only lightly. touched. These results were obtained when 
standing on moist gravel, but when the professor stood on 
clay covered with moist coal-dust, the effect of touching 
the wire is said to have been unbearable at a voltage of 
1,000. The experimenter’s conclusion, therefore, is that the 
voitage of overhead trolley wires should in no case exceed 
1,000. The tests described above, however, do not meet 
the case of a passenger coming into contact with the wire 
while he holds a conducting medium, as, for instance, а 
brass rail, and accordingly the experiments were extended 
to ascertain the effect under such conditions, especially the 
effect on a workman who, with wet hands, might catch 
hold of two wires—one in each hand. The results obtained 
under these conditions were that at 10 volts a slight 
trembling was experienced in the finger muscles, while at 
40 volts the whole arm was paralysed. With the hands 
dry the effects were not so serious, the dangerous voltage 
being put at 90. But, it is said, the difference between 80 
and 90 volts was very pronounced. The experimenter 
estimates that while there is great danger from touching 
a trolley wire under these circumstances at 100 volta, 
death would result with a current of 240 volte. 

Artificial Indiarubber.—A new process for making 
artificial indiarnbber, emanating from: France, appears in 
the Electrical Reviewo of New York. We gather from this 
that the inventor mixes the fibre of ramie with the milky 
juice of a Chinese plant, known commercially in England 
as Pontianak gum. The synthesis of rubber is undertaken 
by the assimilation of gums and Sbres of the same family 
which, under certain conditions, seem to have a natural 
affinity for one another and give an elastic material having 
the properties of rubber. . The ramio. fibre is, preferably, 
first dried, and the olly and volatile matters which it. con- 
tains are removed. The gummy jaice is then mixed with 
the fibre and the mixture crashed between cylinders heated 
to a temperature of 50deg. C.. It is passed back and 
forward between these until the two constituents are com- 
pletely incorporated in one another. The mass is then 
placed in an oven, the temperature of which is 150deg. C., 
and this temperature is raised gradually to a point between 
175deg. and 205deg. After about four hours this prosess 
is completed. When the mass is cooled, it is seen that 
although the fibrous structure remains, its textile resistance 
is completely destroyed.. The mixture is then worked at 
a temperature of 50deg. in a mixing mill until the fibrous 
structure is entirely destroyed and the mass is uniform, 
During this last treatment substances giving off oxygen, 
auch as borate of manganese or permanganate of potassium, 
are introduced, to the proportion of from 5 to 8 per cent., 
and, if desired, a softening material, such as balata gum, 
up to about 10 per cent.; sulphur may also be added. 
This process being completed, the mass is allowed to cool . 
for about 40 hours to permit thorough assimilation, and 
the mass is then cooked by steam under a pressure of 50lb. 
to the square inch for. about three hours. When the 
product is cool it ig said to have all the qualities of 
indiarnbber. As the result of experiments it is stated 
that the following ‘proportions give a good marketable 
quality of flexible rubber; gum, 80 per cent.; fibre, 18 per 
cent.; sulphur, 5 per Sent. 

Technical Education.—We аго. ке to seo Mr. 
Briscoe, principal of the West Ham Technical College, 
breaking a lance in support of that excellent institution. 
The casus belli was an article in the Times, 
was said that there was no provision in West Ham for 
technical education. The writer might have known, as 


in which it 
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Mr. Briscoe points out, that West Ham is not within the 
county of London, and, therefore, no report is made by 
the Technical Education Board of the London County 
Council as to the provision made there for technical 
education. West Ham is one of the county boroughs that 
has adopted the right policy of never allowing one penny 
of its receipts from the Custom and Excise duties to 
go in relief of the rates. These, on the contrary, 
were allowed to aceumulate until the sum of 
£40,000 was available. Two loans of £35,000 and 
£23,000 respectively were raised on the security of the 
technical instruction rate, and this money was applied to 
the building and equipping of a technical school, which, 
Mr. Briscoe claims, is one of the best equipped in London, 
especially for the teaching of engineering and applied 
chomistry On the equipment of the engineering labora- 
tories and workshops a sum of about £6,000 has been 
spent, and on the equipment of the chemical department a 
sum of about £2,000. At present there are something like 
450 to 500 students attending the evening classes in elvil, 
mechanical, and electrical engineering, of whom a fair 
proportion are doing work above matriculation standard. 
Provision is also made for the teaching of engineering and 
chemistry in the daytime, but this part of the work has 
not yet had a fair start, owing to the disastrous fire which 
oceurred 18 months ago. We cannot emphasise toe strongly 
the importance of allowing the unspent portion of the 
Custom, Excise duties, ete., te accumulate inatead of applying 
it to the relief of the rates, and we agree with Mr. Briscoe 
that had London been content to do as West Ham bas 
done in this matter, there would now be an uniooked-for 
sum of money—Mr. Briseoe puts it at over one million 
aterling—available for the further advancement of higher 
edacation in the Metropolis. 


Now Process of Storilising Water.—Tho sterilisa- 
tion of water is of over-incroasing importance, and many 
inventors have come forward in recent years with devices 
for the attainment of this object. It is only comparatively 
lately, however, that ozone has been used in the process. 
Messrs. Abrabam and Marmier are the latest inventors to 
devise a method which is said to overcome the difficulty 
previously experienced of obtaining ozonised air in suffi- 
cient quantities. In the first place, air is ozonised in a 
specially-consatructed air-tight chamber by means of a silent 
electric discharge. The electrodes are made of cast-iron 
hollow plates, and are hung side by side in this air-tight 
chamber in such a manner as to allow of plenty of air- 
space between them. The plates are isolated from one 
another by thick sheets of plate glass. Cool water is passed 
through the hollow electrodes so as to keep the chamber at 
the right temperature, and to prevent risk of a short-circult. 
Farther insulation ie insured by causing the cooling water 
to enter the electrodes in drops and to leave in drops. A 
passage pierces all the electrodes but the last. Air is 
forced by means of a fan through an opening at one end 
of the chambsr, circulates through the passage and around 
the electrodes, and leaves by a pipe at the other end in an 
ozonised condition. Only 2 or 3 per cent. of the oxygen 
of the air should be in the form of ozone, owing to the risk 
of forming oxides of nitrogen, which would render the 
water acid. The ozonised air is then forced up a tower, 
down which the water to be sterilised passos in the form 
of aspray. Recent experiments by this process in con- 
nection with the water supply of the town of Lille gave 
satisfactory resulte. "Whereas Lille water usually contains 
from 1,000 to 4,000 organisms per cubic centimeére, after 
sterilisation by this process it showed only 60 to 100 non- 
pathogenic organisms per cubic eentimetre. These trials, 
it is eatimated, render it probable that water drawn from 


a river adjacent to a town, filtered by sand and then 
treated by this process, would cost much less than water 
conveyed from a spring or other source through mains over 
considerable distances. No reliable figures as to eost, 
however, have yet been obtained. In times of drought 
the use of such a process would undoubtedly prove of much 
value. 

Electrical Plant on the “Deutschland.”—A 
good description of the electric light and power installation 
on the steamship Deutschland, one of the largest and 
fastest vessels of the many engagedin the Transatlantic traffic, 
appeared in a recent issue of the Electrical World of New 
York. The entire plant was designed and construeted by 
the Allgemeine ElektrieititeGesellachaft. Altogether there 
are some 550 incandescent lamps fitted in the different: 
parts of the “ Deutschland,” while 23 electric motors are 
uaed for operating the various supplementary machines. 
Five steam dynamos are installed in this ship for gene- 
rating the current, of which four are in the dynamo-room 
behind the main engine-rooms, and the fifth in asecond smaller 
dynamo-room, which is likewise accessible from the main 
engine-room, but situated on the main deck above the 
water-level. The main circuit is composed of three principal 
parta—viz , what is known as the pilot lighting plant, oom- 
prising all the lamps that are required for service; the general 
lighting plant; and the plant for transmission of power. 
The circuits of the pilot lighting plant are fed from the 
switchboard in the upper dynamo-room, while the general 
lighting and the power cireufe are fed from the main 
switchboard in the lower dynamo-room. Since the dynamos 
are not worked in parallel, they cam be connected up in 
such a manner that any desired combination of circuits 
and dynamos can be obtained. The arrangements allow of 
any dynamo being readily substituted for another. The 
great advantage of such a system, especially on a big ocean- 
going liner like the Deutschland,” will be easily appre- 
ciated, as in the event of a breakdown in one part of the 
inatallation sufficient illumination could always be obtained 
from the other machines. Another point of interest is 
that wires provided with a strong seamless rubber insula- 
tion, and laid in impregnated wood casing, serve as main 
conductors in the remaining compartments. Where these 
conductors enter water-tight bulkheads, they are fixed 
in motal stuffing boxes mounted in the bulkhead. The 
power transmission plant of the Deutschland com- 
prises 23 motors. From the drawings which appear in our 
contemporary we seo that the motors are not inclosed. 
We think that for ship work, although the enclosed moter 
weighs heavier, it is really more advantageous in the long 
run. More than half of these 23 motors serve for driving 
fans for the ventilation of tbe different lower rooms of the 
vessel. Two of these ventilators, which are erected on the 
upper deck, provide for the fresh-air supply in the cabins 
of the engine drivers and stokers. Four other larger fana 
serve for ventilating part ef the stokehold. The motors, 
the shafts of which are coupled directly to the shafts of 
the fans, are suspended from the ceiling of the beiler- 
rooms, Notwithstanding the coal dust, which is, of course, 
always present, and the unavoidable accumulation of 
moisture and dirt, the motors run constantly and quite 
satisfactorily without special attention or eupervision. 
Besides various elevators for coal, provisions, mail bags, 
and the like, a kneading machine in the eonleetlonery 
department is operated by а motor with worm gearing. 
The starting resistance is situated close to the motor. Ia 
the engine-rooms there are two clectrically-driven drilling 
machines used for making small repairs during the veyage. 
A special set of men attend to the entire electrical apparatus 
on beard under the supervision of two electrical engineers. 
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THE DIVISIBILITY OF ATOMS. 
BY EDWIN EDSER, A. R. C. S., Fr. PH. s. 


It may very reasonably be urged that the title of this 
article involves a contradiction in terms. If we define an 
atom as the smallest portion of а substance which could 
be produced by repeated divisions (a, privative; and Teuvo, 
fo cut), it is clear that the expression divisibility of an 
atom” implies the division of the indivisible. Never- 
theless, experimental facts are stronger than human defini- 
tions or etymologies, and if we are forced to conclude that 

certain circumstances atoms may be split up into simple 
components, we must revise our definition of an atom, 
rather than repadiate the inferences derived from experi- 
mental evidence. It is well, nevertheless, to remember 
that we are here brought very near to the boundary of 
human knowledge. Atoms and molecules have never been 
directly observed, and the inferences of their existence and 
qualities must to any thinking being range amongst tho 
greatest trinmphs of the scientific imagination. vier 
inferred from the tooth of an unknown animal the 
structure of that animal down to the minutest details. 
But to infer the structure of an atom or molecule is even 
more difficult, A single drop of water comprises a number 
of molecules greater the human mind can well grasp. 
Thus Lord Kelvin estimates that if a drop of water were 
a ar up to the size of the earth, the constituent 
molecules if magnified in the same proportion would 
probably be larger than ordinary shot, but smaller than 
crieket balls. o effecta which we observe are the 
statistical results of the action and reactions of almost 
innumerable assemblages of molecules. From these effects, 
nevertheless, many properties of atoms and molecules may 
be inferred. 


The proof of the existence of atoms rests ostensibly on 
the law, derived from chemical experiments, that if one 
element combines with another in different proportions to 
form several distinct compounds, the higher ir Seda 
are invariably simple multiples of the lower. Thus, in 
carbon dioxide, the ratio of the masses of oxygen and 
carbon is exactly double the ratio of the masses of the 
same elements in carbon monoxide. Dalton's explanation 
was that both these substances consist of molecules, each 
molecule of carbon dioxide comprising one atom of carbon 
and two of oxygen, whilst the molecules of carbon 
monoxide each comprise one atom of carbon and one of 
oxygen. The simplification effected in chemistry by the 
introduction of these ideas of atoms and molecnies can 
scarcely be overestimated. The kinetic theory of gases, 
which gives a simple and fairly complete explanation of 
the physical properties of a gas in terms of the motions of 
ita constituent molecules, gives further support to the 
molecular theory. Perhaps the best proof of the approxi- 
mate truth of these theories lies in the number of researches 
which they have suggested, and which have led to the 
conclusions anticipated. 

Aecording to Prout's hypothesis, all the elements 
consist of combinations of different numbers of hydrogen 
atoms. This hypothesis was suggested by the fact that 
the various atomic weights were supposed to be exact 
multiples of the atomic weight of hydrogen. Thus, oxygen 
would consist of 16 atoms of hydrogen combined in some 
unknown manner. But research has shown that, taking 
the atomic weight of hydrogen as unity, the atomic weight 
of oxgen is not 16, but 15:96 (Meyer and Seubert). Hence 
the only evidence adduced in favour of Prout’s hypothesis 
is found to be defective, and our only course is to abandon 
it. Moreover, no one has ever been able to convert one 
element into another. 

In the kinetic theory of gases we generally begin by 
considering molecules to consist of perfectly elastic spheres. 
In doing this, it is realised that the structure of a molecule 
is really, in all probability, much more complicated. The 
spherical form is assumed as being that most easily dealt 
with mathematically. Various other kinds of atoms have 
also been assumed, as, for instance, Lord Kelvin's *' vortex 
atoms.” The vortex rings blown from a smoker's lips 
possess the property that the smoke forming one of them 
remains distinct from the surrounding air for а long time ; 
in a frictionless fluid, a vortex ring would be indestructible, 


since the ultimate loss of form of a smoke ring is due 
entirely to friction. Bat the formstion of a smoke is 
also due to friction. Henee a vortex ring in а frictionless 
fluid, such as we assume the ether to be, would be both 
55 wo 55 by human agency. Such 
rings would, therefore, possess one property of atoms. 
Vortex rings can also rebound from са other, and exert 
attractive and repulsive forces on each other. The chief 
difficulty in re to the vortex ring theory of atoms is 
to account for gravitation ; this difficulty has never been 
completely overcome. | 

Turning from theories, we can gain Tae rigger 
as to the structure of an atom from speetrum analysis. A 
particular element is not, as is sometimes stated, associated 
with one and only one spectrum. Thus ni n can be 
caused to give a spectrum consisting of a number of broad 
bands, termed flatinga, these being found, by the aid 
of a powerful spectroscope, to consist of hundreds of fine 
bright lines arranged with a certain regularity. Under 
other conditions, nitrogen can be caused to give an кше 
different spectrum, consisting of а comparatively s 
number of bright lines. No two elements give the same 
spectrum. То this fact we owe our knowledge of the 
chemieal conatitution of the sun and stars. 

To each line in the spectrum of an element corresponds 
a certain definite wave-length of light radiated by that 
eloment. Tho waves of which this light consist are trans- 
mitted by the ether, and must have been produced, as 
disturbances of the ether, by the atoms of the element. 
Now, the velocity with which a molecule moves varies 
continuously with the temperature, and the shortness of 
the time elapsing between two collisions varies in a similar 
manner, Hence we cannot suppose that the lines in the 
spectrum (which are independent of the temperature of 
the element) are due to the motion of the molecule as a 
whole. Farther, to account for the great number of 
bright lines found in some spectra (the speetrum of iron 
comprises over 500 lines) we are forced to assume a lar 
number of different motions as the origin of the distur 
ance. We bave no reason to suppose that the iron vapour 
in the electric arc consists of molecules comprising great 
numbers of atoms; hence we are forced to conclude that an 
atom itselfcomprises a largenumber of movable parts. When 
these parte are set in violent relative motion, each moving 
part produces a disturbance of the ether which resulta in 
the radiation of light of а certain wave-length. In recent 
years the bright line spectra of many elements have been 
decomposed into a limited number of “ series” of lines. Tho 
characteristic of these series is, that the lines of which they 
are composed occur іп a certain orderly succession. Thus 
the wave-lengths, A, corresponding to a large number of 
the lines in the spectrum of hydrogen, can be found from 
the formula, due to Balmer, | 

Х=А 
^ т? – 4 
А із а constant determined by experiment. А succession 
of nine lines can be found by giving m tho successive 
values, 5, 4, 5 11 
Our knowledge of these “series” is as yet limited. 
Further study in this direction may eventually lead to a 
reat addition to our knowledge of the structure of atoms. 
or supposing that an atom consists of movable parts, if 
we know the law соп the motions of these parta 
we can imagine a mechanical system of a similar nature. 
This aspect of atomic science is, however, as yet in its 
infancy. 

Larmor has worked out mathematically a theory of 
atomic structure which is extremely suggestive. An atom 
ia supposed to consiat of a number of electrified particles 
revolving in orbits under the actions of their mutual attrac- 
tions, just as the earth and the planets revolve round the 
sun. Thus an atom would consist, on a small scale, of a 
system of mutually attracting and repelling bodies greatly 
outrivalling the solar system in complexity of structure. 
Whether or not the ultimate constituents of any particular 
atom should be considered as common to all chemical 
elements, the distinctive characters of these latter resulting 
only from differences in the number and method of com- 
bination of the constituents, can hardly be settled at 
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present Considering tho fact that no one has ever as yet 
able to transform one element into another, it would 
appear probable that the constituent particles of an atom 
have themselves distinctive characteristics. 

A most important advance in our knowledge of atomic 
structure is marked by the discovery of Zeeman, that the 
spectrum of sodium, which normally consists of two bright 
lines in the yellow (the D lines), becomes modified when 
the source of radiation is placed between the poles of a 
powerful electromagnet. If a Bunsen flame, containing a 
strip of asbestos moistened with a solution of common sait, 
is placed between the poles of an electromagnet, each of 
the D lines is itself converted into a triplet, the distance 
between the central line and either of the outer components 
varying with the strength of the field in which the flame 
is burning. Further, the central line and the outer com- 
ponents are polarised. If the flame is viewed in a direction 
perpendicular to the lines of force of the magnet, then 
the central line and the two outside components are plane 
polarised, but in perpendicular directions. If, on the 
other hand, the flame is viewed along the direction of the 
lines of force of the et, then the central line is 
irn. whilst the outside components are circularly 


po 

À simple explanation may be given of this interesting 
result. t us suppose that each of the D lines in the 
spectrum of sodium is due to an etherial vibration, pro- 

uced by the harmonic motion of а charged constituent of 
the sodium atom, the time of vibration, 'T, of one of these 
particles being connected with the wave-length, А, of the 
resulting radiation, and the velocity of light, v, by the 
equation AST. 

The harmonic motion of & charged particle in any 
particular direction ean be decomposed into two component 
vibrations, one parallel and the other perpendicular to the 
lines of force. Honce the resulting radiation can be 
explained as due to charged particles, some moving 

and the rest moving perpendicularly to the 

lines of force. Further, a charged particle movin 
in any particular direction is equivalent to a small 
element of an electric current. Thus the etic 
field will produce no effect on the charged particles 
moving parallel to the lines of force, but will 
affect the motions of the particles vibrating perpendicu- 
larly to the lines of force. To understand the influence 
of the magnetic field on the motions of the latter particles, 
it must be remembered that a rectilinear harmonic motion 
is exactly equivalent to two circular motions, executed in 
opposite senses, in the same period as the original recti- 
linear vibration. Hence each particle vibrating perpen- 
dicularly to the lines of force ean be replaced by two 
equal and similarly charged particles, revolving in circles 
in opposite directions round the lines of force. 

ow it has been proved that a small charged body 
revolving in a circular orbit will behave, in a magnetic 
field, in a manner essentially 'similar to a small circular 
electric circuit, a current equal in tude to 
the product of the charge into the velocity with which it 
is moving. Let us suppose that the lines of force of a 
magnetic field vertically downwards шош the 
paper, and consider the action of this field on a positively- 
charged icle revolving in a clockwise direction in the 
planeof the paper. The magnetic lines of forceduetothefield 
will be in the same direction as the lines of force due to 
the electric circuit equivalent to the revolving charged 
particle. Hence, since an electric circuit always tends to 
embrace as many lines of force as possible, the diameter 
of the equlvalent electric cirenit will tend to increase, ог 
the particle will revolve in a circle of greater radius than 
before. But the velocity of the charged particle will 
remain constant, so that it will complete a revolution in 
a period longer than T, ita previous period of vibration. 

Similarly, a positively-charged particle revolving in an 
anti-clockwise direction in the plane of the paper will be 
caused by the agency of the magnetic field to revolve with 
10 previous velocity in a circle of smaller radius than 
before, so that it will complete a revolution in a time 
smaller than T. All particles revolving in the plane of 
the paper will produce etherial disturbances in the plane 
of the paper, the wave-length of the resulting light being 
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puo to the time of revolution of the particle. 
ence, to an eye placed in the plane of the paper, the 
particles revolving in that plane will produce two distinct 
plane polarised rays—one of wave-length greater than the 
undisturbed wave-length, and the other less. This accounts 
for the two outer polarised components of either of the 
D lines, when the flame is viewed in a direetion 
perpendicular to the lines of force. 

A charged particle vibrating normally to the plane of 
the paper will be unaffected, since the lines of force due 
to the magnetic field are parallel to the path of the 
particle. Hence its time of vibration will be the same as 
without the magnetic field, and it will produce otherial 
vibrations perpendicular to the plane of the paper. This 
accounts for the central polarised component of one of the 
D lines, when the flame is viewed in a direction perpen- 
dicular to the lines of force. 

When tho flame ів viewed parallel to the lines of force, 
no radiations will reach the eye from the particles vibrating 
parallel to the lines of force, since light consists only of 
transverse vibrations. This the absence of the 
central component under the conditions specified. The 
circularly polarised outer components are duo to the 
particles revolving in opposite directions and unequal 
periods in the plane perpendicular to the lines of force. 

The above results been predicted by Lorentz from 
theoretical considerations before the performance of 
Zoeman's experimenta. 

The interest of Zeeman’s discovery does not stop here. 
He was able to calculate the ratio /, where m is the mass 
of the charged particle and q is its charge. We know the 
value of this ratio in the case of electrolytic decomposition 
of a sodium salt. In this connection it is equal to the 
electro-chemical equivalent of sodium —i. s., to 8:4 x 10. 
In the optical experiment, Zeeman found the ratio т/с to 
be equal to 10, which is about 4, of the value obtained 
from electrolytic experimonts. To explain this, the late 
Prof. Fitzgerald suggested that the part of the atom which 
carried the electric charge, and which, by its motion, 
produced the characteristic yellow Hght emitted by a 
sodium flame, is only one two-bundredth of the total mass 
of the sodium atom. 

Thus we have obtained evidence that small of an 
atom, carrying electric charges, are eapablé of relative 
motion within the atom itself. Woe must now examine the 
evidence in favour of the theory that these charged particles 
can, under certain conditions, be forcibly torn away from 
the atom, and сап exist by themselves for a limited time 
before they once more become absorbed in an atom. 

Oar evidence in this connection is mainly due to the 
researches of Prof. J. J. Thomson. Some suggestive 
evidence may, however, be obtained from the previous 
work of Lenard. Lenard experimented with a vacuum 
tube of special construction (represented in Fig. 1). T is 
a glass tube, closed at one end by a metal cap, С, In the 
centre of this cap is a small window, 17mm. in diameter, 
closed by a thin sheet of aluminium. A plane circalar 
aluminium disc, K, acts as eathede, whilst a cylinder, A, 
acts as anode. 

It was long ago proved that when a vacuum tube at 
sufficiently low pressure is connected to an induction coil, 
certain rays—named rays—are emitted from the 
cathode. The effects observed can be best explained by 
supposing that these consist of streams of charged particles 
violently projected from the cathode. These rays produce 
phosphorescence if they strike t glass and some other 
substances. It is found that their path is deflected by a 
magnet placed near the tube, a fact which is 
consistently with the law previously mentioned, that a 
moving charged particle acts like an element of an electric 
current with respect to a magnetic field. When a 
zufficlently strong magnetic field is used, the rays form 
circles around the direction of the lines of force. When 
these rays strike against a piece of platinum the latter is 
heated. Farther “than this, the peculiar radiations dis- 
covered by Röntgen, and generally known as X-rays, are 
in certain cilroumstances emitted from eubstances which the 
greet 1 a the cathode trike agains 

's e nts the cathode rays strike t 
the small aluminium window in the metal сар of the tube. 
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In adark room it is seen that faintly luminous rays radiate 
into the air from the aluminium window. These rays, 
named after Lenard, produce phosphorescence in many 
substances, and can be deflected by a magnet. This latter 
fact suggests that they consist of streams of charged 
particles. X-rays are not deflected by a magnet, and must, 

т а F 
& y or negatively ra ost ite 

kan ао Lonard Taye diced 


"odo E T 
rays apparen me a ; phosphorescence 
ош 00у шейш. within a certain limited distance 
from the aluminium window. Lenard found that the 


distance which they could travel was increased by rarefying 
the gas through w passed. Using different gaves 
it was found that the distance they could travel depended 
only on the density of the gu; thus hydrogen and oxygen 
produced the same absorption when the pressure of the 
oxygen was one-sixteenth of that of the hydrogen. 

Lenard also found that the rays which he discovered 
could traverse thin layers of solid substances, such as 
aluminium, mica, glass, ete., the opacity of these substance 


to a тесу clase n simply with their 
нета oy ply 


Fia. 1. 


The simplest explanation of Lenard rays appears to be 
that they are cathode rays which have traversed the thia 
aluminium window in the cap of the tube. The deflection 
of cathode and Lenard rays in a magnetie field can be 


explained only on the supposition that both consist of 
streams of charged particles moving with considerable 
velocities. The question now arises, are these charged 
particles atoms, or collections of atoms, or particles smaller 
than atoms ! 

barged particles were atoms, they would lose 


their velocities when passing through а gas in a distance | 


comparable with the mean free path of the molecules of 
that gas. The mean free path in air at half an atmosphere 
pressure is of the order 2x10-*cm. But Lenard found 
that the rays which he discovered could penetrate to a 
distance of about bem. in air at half an atmosphere 
pressure. Hence the atomic theory of Lenard rays must 
be abandoned. If the charged particles are larger than 
atoms, the distance which they could penetrate in a gas 
would be inversely proportional to the coefficient of 
viscosity of that gas, and this is independent of the 
density of the gas. Bat Lenard found the distance which 
the rays could traverse was inversely proportional to the 
density of the gas. Hence the charged particles cannot be 
larger than atoms. 


e remaining alternative is that the charged particles 


are smaller than atoms. The comparative transparency of 
eolids to these particles can be explained by assuming that 


they ean actually traverse an atom, sipping in between the 
particles which, on Larmor’s hypothesis, compose an atam, 
just as a comet can pass between the planets revolving 
around the sun. 

Prof. J. J. Thomson has attacked the problem from other 
points of view. As already remarked, cathode rays can be 
caused to move іп а circle around the lines of force of a 
magnetic field. In this case the centrifugal force due to 
the velocity with which the particle is moving, must be 
just balanced by the central force exercised by the magnetic 
field on the moving charge. 


Let m= the mass of the particle ; 
„ v- the velocity of the particle; 
„ r- the radius of the circle in which it moves. 


Then the centrifugal force -** i 


A magnetic field, H, will exert a force of Hgv on a 


charge, 2 (in electromagnetic units) moving with a 
velocity, v. Hence | | 
^" Hoo t =H. (1) 
r g 


The value of H was known, and r, the radius of the 
circular pan of tho cathode rays, was observed. 

Prof. J. J. Thomson then allowed the cathode rays to 
pass through a small aperture into a metal cylinder placed 
in the vaeuum tube. After through this о 
they struck t a thermo-junction, which me 
heated. Tho of temperature of the thermo-junction 
was observed, and the water equivalent of tho latter being 
EE e ЕТА, 
the kinetic energy, E of the mo es on g the 
cylinder was calculated. Let us suppose that n 
entered the cylinder during the ent, and were 
Lc n to rest on atriking against the thermo-junction. 

en, 

(2) 


From (1) т Не. (з) 


Dividing (3) by (2) 


we get: 
2m Hir 
п g? E 
. тла Н? е 
m 20^ 
But сіз equal to the charge which entered the cylinder 
during the experiment. This was determined by сатр 


the rise of potential of the cylinder, which was connec 
to a condenser of known capacity. Let з q=Q,. : 


m QH?7 
Then, Р omn | 
In а particular experiment, | 


Q= 2:4 x 10-* electromagnetic units of electricity; 
E = 6'3 x 105 orgs. 


r, the radius of curvature of the rays in a field, H, of 35 


units, was equal to dem. Н r=315. 
. —6 2 
„ . . 219510 Tx (3157. e 10-. 
q 65 x 10* | 


This value of m/ is of tha same order of magnitude as 
was found by Zeeman. The value of m/g was found to be 
independent of the natare of the residual gas in the 
vacuum tube. If we suppose the charge, q, on one of the 
charged particles to be equal to the charge usually 
associated with an atom, then the mass of the charged 
particle would be equal to about уу of the mass of the 
atom. Another explanation might, however, be given by 
assuming the particles to be atoms, each carrying a charge 
about 500 times as great as the normal atomic charge. 
To obtain farther evidence on this point, Prof. J. J. 
Thomson attacked the problem from another standpoint. 

It was found by Hertz, in the course of his classical 
experiments on electromagnetic waves, that ultra-violet 
light falling on the spark-gsp of his radiator induced a spark 
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when the potential difference between the knobs was in- 
sufficient to produce a spark otherwise. It was also found 
that ultra-violet light, falling on an insulated body carrying 
a negative charge, caused the leakage of that charge. 
Various explanations might be proposed to account for 
this fact; one is that s particles of the body, carrying 
negative charges, are thrown off under the action of the 
ultra-violet light. 

It had previously been proved by Aitken that a super- 
saturated vapour is unable to condense into a mist, unless 
fine particles are = to act as nuclei for the condensing 


vapour. Thus the production of a fog depends on the 
presence of small cles floating in the atmosphere. 
Hertz found t if the negatively-charged body was 


surrounded by a supersaturated vapour, а mist was formed 

near the body immediately after ultra-violet light fell upon 

it and leakage of the charge had commenced. This result 

was considered to afford strong evidence that the leakage 

was rea нн to the projection of negatively-charged 
the body. 


But if es are really projected from the 
nent, tees parte body under the action of ultra-violet 
t, these icles should be deflected by a magnetic 
field. Prof. J. J. Thomson found this to actually be the 


case. A disc of zinc was negatively charged, and it was 
found that the rate of leakage under the action of ultra- 
violet light was greatly diminished when the disc was 

in a strong magnetic field, of which the lines of 
огоо were parallel to the disc. The eloud formed by the 
condensation of supersaturated vapour was in this case 
found to be confined to a narrow stratum near the disc. 
The charged particles projected normally from the disc 
were twisted round the lines of force, and thus prevented 
from moving far from the disc. Tho thickness of the 
stratum of cloud depended on the strength of the field. 
From observations of the actual thickness of this stratum, 
corresponding to a given magnetic field, a relation similar 
to equation (1) above was obtained. 

Mr. C. T. R. Wilson had previously found that when a 
saturated vapour is suddenly caused to expand, a cloud is 
not formed uuless foreign particles are present to act as 
nuclei round which condensation may occur. 

Prof J. J. Thomson utilised this result as follows. He 
enclosed a negatively-charged zinc disc in a vessel, the 
space contained by which was saturated with aqueous 
vapour, and allowed ultra-violet light to fall on the disc, 
SS слагао particles were thrown off, as previousl 
explained. On allowing the saturated vapour to expand, 
a cloud was formed. The total mass of the condensed 
vapour could be calculated from the temperature of the 
saturated vapour, and its initial and final volumes. Hence 
if the size of the minute drops of water were found, the 
number of drops formed could be calculated. If each drop 
was formed by the condensation of vapour round one of 
the charged cles, the number of these particles pro- 
jected from the negatively-charged body in a given time, 
under the action of ultra-violet light, would be known. 
The total quantity of electricity which had leaked from 
the disc being known from the fall of potential of the disc, 
the charge on each particle could be determined. 

The size of the small drops of water composing the cloud 
was estimated by observing the rate at which the cloud 
sank. Let R be the radius of a drop, V the velocity with 
which it sinks, i the coefficient of viscosity of the medium 
in which the cloud is formed, and g the acceleration due to 


gravity. 
Then У = 


The charge, 7, carried by each particle was thus found to 
be of the same order as tbe charge carried by the hydrogen 


atom in electrolysis. Tho value of was found to be of 


the same magnitude as in 0 80 vit tbe cathode rays. 
Hence it follows that the mass of each charged particle 
must be about т of the mass of the hydrogen atom. 

The mass of the particle which carries the negative 
charge under the action of ultra-violet light was found to 
be independent of the nature of the substance from which 
the particle was projected, 


There thus ap to be welghty evidence that particles 
ean be aplit off from atoms, and ean lead an independent 
existence for a limited time. These particles are apparently 
identical, from whatever atoms they may be derived. Con- 
cordant numerical results have been obtained, under 
conditions which were widely different. Thns, though the 
weight of evidence derived from a single experiment may 
be small, the whole series possess an importance which 
cannot be neglected in framing a theory of atomic atruc- 
ture. We may hope for still further light on this interest- 
ing subject from the future researches of Prof. J. J. 
Thomson. 

— аат а 


MUNICIPAL ELECTBICAL ASSOCIATION. 


Glasgow ‘Congress. 
(Continued from page 904.) 


Bailiu W. Mactay, the convener of the Glasgow 
Corporation Electricity Committee, then read his paper on 


Notes on Street-Lighting. 


BY BAILIE W. MACLAY, CONVENER OF THE GLASGOW 
CORPORATION ELECTRICITY COMMITTEE. 


At the present time, when the incandescent gaslight is being 
so prominently forced upon the public поЧое, it jm not be out 
of plaoe to offer this paper upon street electric lighting. One 
reads of statements being made by gas engineers and others 
Interested in gas сн у, ари which might lead the innocent 
public to suppose that the days of electric lighting, at any 
rate for street purposes, are numbered. Регһа however, 
the public have by this time learned sufficient of the 
assy nature of the statements which are apt to come 
from those who seem now at any rate to consider us serious 
competitors, not to place implicit trust in their statementa. 
Whatever else electricity may have accomplished, there can 
be no doubt that since its advent in 1880 there has been a 
steady and even rapid improvement in the standard demanded 
for street illumination. Until electric light was first introduced 
experimentally into the city of London, the public were oon- 
tented with a gas-burners consuming two to four cubic 
feet per hour. ome of the lamps at important places 
contained groups of burners which shewed evidence of an 
attempt to give a better standard of illumination. It may be 
taken that these lights gave an average of from 8 o.p. to 
16 c.p. each. When the contract for the experimental electrio 
of some of the main thoroughfares of the oity of 


electrically lighted. Even this improvement, however, was 
not oonsidered satisfactory, and in due time electric aro 
lighting was reinstated along all the principal routes of the 
city of London. It is doubtless true that at the time these 
operations were carried out the incandescent gas mantle had 
not reached its present stage ке but until eleotricity 
had forced tho pace there seemed to be no serious demand for 
& higher standard of illumination at all. To-day, however, the 
public perpetually ory for more light in their streets, and the 
statement has ap in one of our Glasgow evening news- 
papori that if there is one thing over and above pure water 
and effective sanitation which absolutely n in a 
large city, 1t is efficient public lighting, and to offer bad lighting 
in order to save money is to waste both. Even supposing elec- 
tricity had done nothing more than prove the immense advan- 
tage of properly lighted streets, it must be admitted on all 
hands that in that point alone it has served an extremely useful 


purpose. 

Although electricity has been content up to the present 
to smile good-naturedly upon the laboured enthusiasm which 
it sees its elder sister displaying with regard to the incan- 
descent gas mantle, in her attempt to get somewhere near 
her younger rival in the matter of efficient street-lighting, it 
may be well not to remain too long silent lest it should be 
thought that in reality the end of the street electric light- 
ing was already in view. Everyone will admit the enormous 
improvement which is made by substituting incandescent gas 
mantles for the ordinary flat plain burner, at any rate, while 
the mantles are new, and during the prevalence of calm, fair 
weather, and it is hoped that the extra expenses, which will 
doubtless fall to be borne by the ratepayers, in regard to the 
renewal and up-keep of mantles and other accessories of the 
Improved system, together with the extra time required to light 
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lamps not fitted with by-passes as eompared with the older 
E wil be cheerfully borne without & murmur in 
consideration of the improved illumination. "There is nothing, 
however, in all this to show that for main thoroughfares, where 
а really brilliant illumination is desired, incandescent gas can 
in any way equal, far leas surpass, electric light. A great deal 
has been made of the argument that electric lighting is 
** patchy,” giving a brilliant illumination within a certain radius 
from the lamp and a comparatively poor illumination at points 
midway between, and great efforts have been made to show that 
by converting the ordinary flat-flame gas lamps into incan- 
descent mantle lighta, the illumination is much more evenly 
distributed although 16 may not be so intense at points near 
the lamps. This, however, has been investigated by electrical 
engineers, and it has been found that an equal standard of 
lighting measuring the light at points midway between the lamp 
columns oannot be obtained in this manner, except by usin 
such a number of inoandescent gas mantles that the cost vill 
be more than that of electric lighting to give the same result. 
Apert from this, however, it imteresting to note that the 
си le themselves are devoting their greatest energies to 
veloping incandescent mantles, which they hope will give 
as large, concentrated, and brilliant a light as can be obtained 
from the electric arc. It would seem, therefore, that their 
anxiety in this direction goes entirely to disprove their own 
ts 


argumenta. 

On a recent occasion the question of lighting the Great 
Western-road, which may be styled the most fashionable 
promenade in Glasgow, was very prominently before the 
public, and was discussed very fully by the Town Council as 
well as by the sub-committee dealing with the matter. The 
question in this case was to some extent mixed up with that 
of lighting the tramway poles which had been fixed along the 
centre of the road at distances of about 40 yards apart. There 
was a very strong feeling amongst the public in favour of 
electric lighting, although incandescent gas lighting had been 
proceeded with along a considerable portion of the route and 
was showing a great improvement over the previous state of 
affairs. It was ultimately decided to do the lighting by means 
of electric lamps placed at a height of 27ft. from the road 
level to the centre of the arc, each lamp being constructed to 
take 7 or 74 amperes and to give about 700 c.p. Counter 
proposals were made that gas mantles should be placed upon 
the кы poles, but even supposing that the vibration of 
the poles did not have disastrous effects upon the mantles, it 
was found impossible to produce an equal standard of illumina- 
tion at any reasonable cost in this manner, except by intro- 
ducing side lamps at intermediate points, and even then it was 
found that the cost for the same amount of illumination at the 
darkest points would be greater with gas than with electric 
light. In every case full benefit was given to the incandescent 
pre as it was credited with 50 c.p. per mantle, this 

g a figure which doubtless may be obtained at the first 
start, but which public experience goes to prove is not main- 
tained for very long. Of course, no variations occur with electric 
aro lights due to the deterioration of the illuminants, and pro- 
vided the supply of current remains the same the light is the 
same, year in, year out. 

Probably a point which has to some extent escaped notice is 
the fact that lights placed high up give a much more pleasing 
effect than when fixed low down, even though the illumination 
may be uneven. It is ible that a very even illumination 
ш be gained with a large number of closely spaced lamps 
of low candle-power placed low down, but the effect would also 
be depressing in the same way that the lighting of a large hall 
is depressing unless the illumination extends to some extent 
upwards as well as downwards, or, more correctly, unless the 
whole cubio contents of the hall are illuminated. In this way 
when walking along a large street or thoroughfare lighted with 
electric lamps at a considerable height, one feels a sense of 
alriness and magnitude which is missing if the lights are fixed 
low down. 

It is not the object of this paper to discuss in any way the 
пее of comparative costs, but it may be well to state that 

e seven-ampere lamps before referred to will be charged for at 
the rate of £12 per lamp annum, every lamp burning the 
whole night through. This charge includes the maintenanoe 
of the lamps, supply of carbons, trimming, cleaning, and the 
supply of current, but the capital expenditure, except so far 
as the mains are concerned, is borne by the police department, 
and is not provided for in these charges. Gas has been taken 
at the present price of 2s. Gd. per 1,000 cubic feet, and what 
is known as the ordinary 50-c.p. mantle has been allowed its 
fullest efficiency, which, in the author's opinion, is consider- 
ably more than it is entitled to. The prices which will prevail 
in Glasgow next year for 10-ampere aro lamps under similar 
conditions to the above will be £14 per lamp 
So far it would seem that incandescent gas 
streets is not unlikely to have the same result as it has had in 
house lighting. It has been observed by those in a position 
to know best that the ordinary consumer of electric light goes 


through three stages: (1) ordinary gas, (2) incandescent gas, 


euet 


and (3) electric light; and for this reason electricity supply 
authorities cannot but welcome the improvement over ordinary 
gas which the gas mantle promises, No one who has used 
incandescent gas is satisfied to go back to ordinary gas, and 
when thoroughly sick of incandescent gas the final plunge is 
taken into electric light, from which no one ever goes back. 
We may, therefore, take it that street-lighting is now entering 
upon the second stage, from which the Sy poule develop- 
ment must be an upward one—+.¢., into electric light. In other 
words, the incandescent gas mantle is now acting in a similar 
manner towards electricity to that in. which electricity itself 

acted towards gas in 1880. | 


Extract from the Gus World,” March 16, 1901. 
Тнк LIGHTING or THE MEAN STREETS. 


I desire to take this opportunity for urging the acceptance 
by the responsible authorities of a higher standard for the light- 
ing of the streets of London—not only at show places and 
centrea of traffic, although that is needed, but also, and 
especially, in the unornamental, thickly-populated quarters 
where the rlive. The people have aright to this better 
service. Think of the proportion of their income spent for 
odging, and consider what they get for it. Let the humble 
streets be brightened, and the result will be somet 
positive done towards that humanising of the town whic 
is the cause that lies at the back of the plea for the better 
housing of the people. The gas lamp has long been called 
the policeman's best ally; but I wish to put its reputation 
higher than that. Above the prevention of orime and the 
facilitation of the arrest of the criminal is the cheerin 
influence of good light, and plenty of it, on the moral an 
social sides of the рер, life. I belleve that personal 
smartness, cleanliness of y and surroundings, good temper, 
and harmless gaiety, are promoted by ample public lighting ; 
and we want to see British people enjoy more of boon 
than has hitherto been vouchsafed to them. If ‘our climate is 
sometimes dull and depressing our gas is cheap and brilliant ; 
wherefore let this British speciality be set off against the 
other. This can be easily done if the proper authorities will 
only rise to the occasion and put their minds to the work. 
The means are all ready to hand. To improve the public 
ighting of any locality that might be named would only he an 

ir of a week or two. Local authorities have frequently 
shown a remarkable twist in this connection. While heedless 
of the means at their disposal, they have readily increased their 


publie lighting bill three or four fold for the purpose of string- 


g a few electric lamps sparsely along some chosen ma 
thoroughfare. This is unjust tothe mass of ratepayers who 
do not live in the favoured spots, and they are further injured 
by the extravagance of their representatives, in that it deprives 
them of all chance of getting goed lighting for the back 
settlements and mean streets, which need it most. 


Bailie MACKENZIE, of Edinburgh, opened the discussion, 
and expressed himself as being generally in agreement 
with the author. He did not, however, approve of the 
aggressive criticism of the gas undertakings which the 
author had given, as two departments of a corporation | 
should not be at variance. He believed that unless they 
were prepared to pay three times as much for street- 
ligbting by electric as for gas lighting, they should not 
convert from one to the other. In his opinion, the main 
routes should be electrically lighted, but he did not advocate 
electric light for side and unimportant streets. Thus with 
arc lamps, say, 40 yards apart it cost about £500 per mile 
bo light streets with arc lamps. In Edinburgh they bad 
bad good experience of the effect of street-lighting. The 
hotel owner in Princes-street, with other gentlemen, had 
tried to get the electric lighting of the city into their own 
hands, and being unsuccessful, declined to take the light 
when the municipal supply was started. The arc lighting 
of that street made these gentlemen’s premises seem so 
dark that now all were consumers. 

Alderman PEARSON, of Bristol, was also substantially in 
agreement with the author. They in Bristol had competed 
so strongly with the gas company that the price of gas 
lighting for the streets had been reduced to a very low 
figure. Thus indirectly they had ensured a better and 
cheaper light for the side streets at what, he believed, was 
less than cost price. He believed that they slowly 
educated the public from the old batswing burner to the 
incandescent gas, and hence to the are lamp. 

Мг. С. Н. WoRDINGHAM believed that are lighting for 
the main streets was an essential. In the side streets incan- 
descent gas lamps were formidable rivals to the incandescent 
electric, but the public would, he thought, in the long run 
judge in favour of electric street-lighting, At first people 


were apt to judge hy the apparent brightness of the row 
of lights in га-д but the preper way зА value street-light- 
ing was to look at the iiis. The elaims for new gas 
lamps were extra t, and in some cases the mantle 
used was not at all serviceable. Не did not hold with 
placing the lamps too high, as then vertical surfacos were 
not then well lighted. | 

Dr. . , Of Hastings, said he was interested in 
both systems of lighting The gas company were 
extremely active at Hastings, and they had installed 
incandescent gas in the side streets. The main streets 
were lighted with arc lamps, and the gas engineer had told 
him that he had used 100-c,p gas-burner to get а good 
comparative effect. "They paid for public lighting on the 
same scale as for private supply—ie, 10s. per lamp and 
ad. per unit used. He did not believe in placing the 
lamp high up except in open spaces and at street crossings. 
Otherwise 15ft. to 20ft. was high enough. 

Mr. HavpN. HARRISON did not agree with Mr. 
Wordingham respecting tho light of are lamps. The 
higher they were put, the better would be the distribu- 
tion of light. In fact, an even distribution in candle- 
pig feat was required. Vertical ‘surfaces under one 

p would be lighted by the two adjacent lamps. In 
narrow streets and courts incandescent lamps should be 
used, and the light given out confined to the useful 
direction by condensers and refleqters. Although 16 was 
difficult to show on paper a commercial advantage for the 
electric Incandescent over gas, it would be found on trial 
that the public preferred the electric system, as it was 
permanently better. 

Bailie n who ani to нато to attend а pm 
meeting, replied briefly to the speakers up to this 
point. He was in favour of a keen competition between 
the electricity and gas departments of a corporation, but 
did not wish to be harsh on the gas industry. He was, in 
fact, a member of the Gas Committee of Glasgow. He 
-— ed those who had taken part for letting him off so 
ro E RADFORD, of Plymouth, continuing the dis- 
cussion, explained that in that town they had designed 
and erected their own incandescent gas lamps for the side 
streeta. They paid the gas company 5 per cent. less than 
ordinary consumers. He thought that incandescent electric 
lamps for street work had yet to be much improved to 
compete with the Plymouth incandescent gas lamp, which 
only took 24 cubic feet per hour. | 

Councillor ELvy Ross, of Tunbridge Wells, deprecated 
the spirit of funk displayed by some speakers over incan- 
descent electric lighting for streets. In his town they had 
found it to be а great success. The gas company offered a 
50-с.р. incandescent burner for £3. 17s. 6d. per annum, 
while the Electricity Committee got the work at £3. 7s. 6d. 
for two 16-c.p. electric lamps per poat. They had now. the 
major portion of the atreet-lighting in their own banda. 

Alderman Bruck, of Sunderland, zaid that their Cor- 
poration did not own the gasworks. Some three years ago 
they started arc lighting the streets, and they eo arranged 
the pillars in the maiu streets that the side streets were 

rülally lighted too. They found 21ft. the best height 
or the lamps, and placed the same 60 yards apart. The 
better lighting increased the ratable value of these main 
streets, and this should be considered with the increased 
cost. | 

Alderman POTTER, of Taunton, referred to the bitter 
competition which the Taunton Gas Company had instituted 
to the municipal electrical undertaking. This had advertised 
this undertaking, and conduced to its success. He did not 
agree with Bailie Mackenzie’s statement that electric street- 
lighting cost three times more than gas, as it could only be 
so if the gas lighting had been very poor and ineffective. 
It was not fair, for instance, to compare the present cost in 
Taunton of electric street-lighting with the cost of gas 
lighting the same streets by gas 10 years ago. In fact, 
а magistrate had once said that the safest place for a 
burglar to hide in Taunton 10 years ago was under a 
lighted lamp. They gave £3 per annum for their 
incandescent electric lamps as against £2. 17s. 6d. offered 


by the company. ey had the permission of the 
Corporation to displace all” gas lamps whenever they 
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extend their electric mains, and this was always done. 
In spite of the low price of street-lighting, they had for 
the last two years returned to the Corporation the 
equivalent of a penny rate from the profits of the electricity 
department. | 

allle FINDLAY, of Glasgow, believed in a fair field and 
no favours, and letting the best system win. Опе great 
advantage of a gas company was that the engineer could 
write to the papers and be answered, which was better 
than а fight in the dark. They had not encouraged 
electric atreet-lighting in Glasgow as they should have 
done, but he hoped for more of it in future. When 
they put are lights up along their first electric tramway 
there had been a marked decrease in crime. In Glasgow 
they never used any profits to reduce rates. 

Mr. TREMLETT CARTER explained how the human eyes 
worked most efficiently with a uniform illumination. 

Mr. E. E. HoADLEY, of Worcester, described the success 
they had secured in lighting courts and side streets with 
improved electrie incandescént lamps. 

Alderman Түкү, of West Ham, showed how unfair it 
was to light main streets with arc lamps at a low cost. 
This light improved the value of the shops at tho expense 
of shopkeepers in side streets. He advocated a flat rate 
all round, rather than creating a preferential rate in favour 
of residents on main routes. 

Mr. NEWINGTON, of Edinburgh, said they had replaced 
the gas lamps in the main streets by arcs. The cost of 
lighting gone up from £3,200 to £11,000 per annum, 
but for the increased cost they got from 25 to 30 times 
more light. He thought $15 per lamp was the loweat 
possible charge per arc lamp when half were turned off at 
midnight. It cost them £13. 28. last year at Edinburgh. 
At the price mentioned in the paper (£12), he thought the 
department would lose money. 

Mr. W. А. CHAMEN explained that the electricity depart- 
ment had not to pay the capital charges on the lamps, 
which made a difference. 

Mr. J. Н. Riper, the chief electrical engineer of the 
London County Council, then read his paper on 


Uninsulated Returns in a Tramway System. 


BY JOHNH RIDER, CHIEF ELECTRICAL ENGINEER, LONDON 
COUNTY COUNCIL TRAMWAYB 


The general regulations prescribed by the Board of Trade, 
under the provisions of the Tramways Acts, include, amongst 
others, clauses which relate to the employment of uninsulated 
metallic return circuits of low resistance. Such returns, in the 
shape of the tramway rails, are up to the present in universal . 
use in this country, and Mina ena d the clauses mentioned are 
of universal application. It is provided that the uninsulated 
return shall be connected with the negative terminal of the 
generator, and that all parts of the return circuit which do not 
consist of the rails shall be insulated, unless of such cross- 
sectional area as will reduce the difference of potential between 
the ends of the uninsulated return below seven volts. This is 
also the maximum pressure allowed between the ends of the 
uninsulated return farthest from and nearest.to the generating 
station. 

Excepting, perhaps, that the maximum allowed is too high, 
no fault can be found with these requirements, as unless the 
differences of potential be kept low, excessive earth currents 
will flow, causing considerable damage to any metal pipes in 
the vicinity. The earth, being more or less a conductor, prac- 
tically connects all buried metal near the track to the rails, 
Unless great care be taken, therefore, the return current leaks 
out from the rails and flows through any other metal which may 
be lying in the neighbourhood of the track. Being no respecter 
of paths, it has been even known to make use of the lead 
sheathing of the tramway feeders. The mere e of 
the current through these irregular paths does no harm, but at 
all points where the current leaves the rails.or the pipes or the 
sheathing, corrosion takes place by reason of electrolytic action. 
The number of places at which the current flows into or out of 
the rails or pipes, is entirely a question of relative resistances 
(or of conductivities) between the various paths open to the 
current, and at each place of leaving corrosion goes on. The 
only way to prevent leakage currents is to make the proper 
path of so low a resistance that the difference of potential 

etween any two points is at all times exoeedingly small. 
The requirements of the Board of Trade in this particular are 
most reasonable, and the engineer who thoroughly appreciates 
the position will endeavour to bring the maximum below this 
amount for other ressons than to comply with the regulation, 
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In the opinion of the writer, however, some of the other 
regulations are not only unnecessary, but even undesirable, 
as, for instance, those relating to the earthing of the negative 
'bus bar. tion No. 5 says: ‘‘ When any part of a 
return is ted, it shall be connected with the negative 
. terminal of the generator, and in such case the negative 

terminal of the generator shall also be directly connected, 
through the current indicator hereinafter mentioned, to two 
separate earth connections which shall be placed not less 
than 20 yards apart. Provided that In place of two 
such earth connections the corporation (or company) may 
make one connection toa main for water supply of not less 
than Sin. internal diameter, etc.” tion No. 6 says: 
* When the return is partly or entirely uninsulated, the 
corporation (or company) shall in the construction and 
maintenance of the tramway (a) so separate the uninsulated 
return from the general mass of earth, and from any pi 
in the vicinity ; (b) so connect together the several lengths 
of the rails ; (c) adopt such means for reducing the difference 
produced by the current between the potential of the 
uninsulated return at any one point, and the potential of the 
uninsulated return at any other point ; and (d) so maintain the 
efficiency of the earth connections specified in the preceding 

tion (No. 5) as to fulfil the following conditions—viz. : 
(1) that the current passing from the earth connections through 
the indicator to the generator shall not at any time exceed 
either two amperes per mile of single tramway line, or 5 per 
cent. of the total current output of the station ; (2) that if at 
any time and at any place a test be made by conneoting a 
иң еуин ен or other current indicator to the uninsulated 
return and to any pipein the vicinity, it shall always be possible 
to reverse the direction of any current indicated by interposing 
a battery of three Leclanché cells connected in series if the 
direction of the current is from the return to the pipe, or by 
interposing one Leclanché cell if the direction of the current 
is from the pipe to the return. ‘‘In order to provide а con- 
tinuous indication that the condition (1) is complied with, the 
corporation (or company) shall place in a oonspiouous position 
a suitable, properly-connected, and correctly-marked current 
indicator, and s keep it connected during the whole 
time the line is charged." Condition (2) is, of course, merely 
intended to show that the earth connection is maintained in 
good order. 

It will be observed that the current coming back from the 
rails vid the earth to the negative 'bus bar must not exceed a 
certain value. The strength of this earth current will depend 
entirely upon two things : (1) the difference of potential between 
the rails and the negative 'bus bar, and (2) the resistance of 
the earth path. The former is the fall of pressure on the return 
feeder, which, although it may be only а small amount from 
the point of view of economy in transmission, may be enough 
to send a large current back thro the earth, particularly if 
the resistanoe of the earth path low. This may readily 
happen on acoount of the existence of water or gas pipes near 
the return feeder, and particularly when a water-pipe is used 
as the earth-plate at the generating station. In the case of the 
Plymouth electric tramways, where the shortest return feeder is 
760 yards long, being connected to the rails at their nearest 
point to the generating station, the resistance between the rails 
and the earth-plate (water-pipe) is only about 0°5 ohm. It was 
found that 25 per cent. of the return current came back through 
the earth. Now the resistance of the earth path can be made 
practically infinite by the simple expedient of removing the 
earth connection from the negative bus bar. 

Regulation No. 6 (1) is apparently intended to protect gas 
and water pipes by ensuring that no current (or only a very 
small amount) shall eome back through the earth to the 
generators. Regulation No. 5 practically invites such current, 
and provides means for its measurement. If the earth ооп- 
nection be removed from the negative 'bus bar, no current 
can come back through the earth. Why then should the 
connection be made ? e Board of Trade regulations appear 
to provide for an earth connection at the wrong place. en 
the return circuit of a tramway system consists partly of 
uninsulated rails and partly of insulated cables, the insulated 
part should be kept insulated except at the point where it joins 
the uninsulated part, and there the earth connections should be 
made rather than at the other end where it is joined to the 
negative bus bar. With more than one return feeder, negative 
boosters may be necessary to keep the points of earth connection 
at the rails at about the same potential. Earth currents would 
then be ically non-existent. With only one retarn feeder 
no negative booster would be needed, unless it were desired to 
reduce the fall of pressure for economical reasons. In this 
case it would depend entirely upon the length of the return 
feeder as to whether it would be better to add to its cross- 
section or to use a negative booster. In the majority of cases 
the latter would probably prove the better way. 

If the ventilation of this subject by the Incorporated 
Municipal Electrical Association should result in a modifica- 
tion ef the Board of Trade regulations, then this short paper 
will net have been written in vain. 


At the conclusion of his paper, Mr. RIDER announced 
that the subject of it had practically been removed from 
the field of controversy by an alteration of the re 
of the Board of Trade. Mr. Trotter had written on 
Friday last to say that the clause had been amended to 
read: When the generator is at a considerable distance 
from the tramways, the uninsulated return shall be con- 
nected to the negative terminal of the generator by means 
of an insulated return conductor, and the generator shall 
have no other connection with earth; and in such case the 
end of the insulated return connected with the uninsulated 
return shall be connected also through a current indicator 
to two separate earth connections, or with the necessary 
consents to а main for water supply, or with the like 
consents to both in the manner prescribed in this 
regulation." | 

Mr. T. P. WILMsHURST, of Derby, said a similar case 
as that described had arisen at Halifax, where they 
earthed the junction of the insulated and the uninsulated 
return with the knowledge of the Board of Trade. 
Where many feeders were required, negative boosters 
were better. He did not agree that the seven-volt limit 
required lowering. | | 

Mr. С. Н. WorRDINGHAM congratulated the author on 
his paper, and on his appointment with the London 
sa Council. He thought it would be well to always 
keep down the drop below the seven-volt limit, во as to 
avold all possible damage from electrolysis. It was absurd 
to cry out against a statement that damage might result. 

Mr. J. F. C. SNELL, of Sunderland, said that they used 
an earth at the junction of negative feeder and tracks, and 
also a negative booster. This latter was on a return 
feeder, which could be connected to any desired of 
the track. He had specified the track to have only half 
the Board of Trade limit of drop, and the contractors 
succeeded in obtaining such a low drop in the return, even 
at fall load. He hoped that members would collect reliable 
records of the working of their return circuits for reference 
at а later date. : 

Mr. RuTHvEN Murray then read a letter from Mr. 
А, B. Bromley Holmes, of Liverpool, to the effect that the 
old regulation did not prevent & long connection from the 
negative pole to earth, and this connection might be the 
negative fecder. 

Mr. MINSHALL, of Croydon, said he was arranging both 
+ and — feeders of the same size, so that either could be 
used as the -- feeder. He noticed that the Americans 
were adopting our seven-volt limit. 

Mr. R. C. QUIN, of Blackpool, said that a 2e oe 

ev 


in return feeders was quite possible. Не also 
bond pipes to the track near the earthing point. 

Mr. TURNBULL, of Tynemouth, said he feared there 
would be electrolytic trouble at the Darin of the pipes if 
they were connected as designed by Mr. Quin. 

Mr. TREMLETT CARTER explained that the earth was a 
conductor, not an electrolyte, and that at seven volts 
electrolysis did not take place in consequence. 

Mr. Savers did not agree that the earth could be con- 
sidered as a homogeneous whole in the way suggested, as 
local conditions were so varied. 


Mr. RR briefly replied, regretting that the discussion 
had been spoiled by the alteration of the Board of Trade 


regulations. 


The members then adjourned to the City Ohambers, 
where they were entertained to lunch by the Corporation 
of Glasgow. Lord Provost Chisholm presided, and among 
others present were the Mayor of York, Rev. Dr. Fergus 
Ferguson, Mr. W. A. Chamen (president of the associa- 
tion), the magistrates and members of the Coryoration, and 
over 200 others. | 

The loyal toaste having been glven and duly honoured, 
the LoRD Provost proposed The In ted Muni- 
cipal Electrical Association." Although the association 
was of comparatively recent date, it had grown 
marvellously, owing to the extension of electrical enter- 
prise in connection with municipalities, and, he hoped, also 


to the growing sense of the importance of the enterprise, 
and to growing interest on the part of and of 
municipalities in the development of municipal electrical 
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schemes. The objects for which the association existed 
were of a patriotic and public-spirited character, as it 
existed for the purpose of promoting, not the interests 
of those engaged in the respective undertakings, but 
the (interests of the undertakings themselves. Ап 
association which tried to bring together and to unite for 
& common end interests which otherwise might be found 
running off at а tangent from each other, was entitled to 
their heartiest acknowledgements and to their best wishes 
for its success. The president of the association was their 
own electrical engineer, who had been brought from London, 
while Glasgow had sent Mr. Chamen's assistant to be elec- 
trical engineer at Brighton, a proof of the cosmopolitan 
charaeter of electrical undertakings. 

Mr. W. A. ‚ їп acknowledging the toast, said 
that the association was unique in ita character, and might 
be called in some sense an experiment. They had tried 
to combine members and officials of town councils in one 
association in a way which, he thought, had not been 
attempted before. Не dwelt upon the importance of their 
aims, and as showing the interest taken in the association 
he mentioned that they had 146 town councillors and 110 

rs present from all parts of the kingdom.. 
he LORD Mayor oF YORK proposed The Lord Provost 
and Corporation of Glasgow." 

The LORD Provost, in responding, said that Glasgow 
had а very deep interest in the prosperity of municipal 
electrical enterprises. "They bad а larger number of these 
than any other city, having electric lighting, electric power, 
electric tramways, and telephones all under the manage- 
ment of the Corporation. The Glasgow Corporation had 
had an arduous struggle with successive Governments, 
lasting over a series of years, before they got power to 
instal a municipal telephone system. That power had now 
been obtained, the system was being established, and the 
only complaint was, not that they could not get a sufficient 
number of subscribers, but that they could not put their 
subscribers sufficiently quickly on the switchboard. The 
Corporation of Glasgow were thus greatly interested in 
the prosperity of municipal electrical undertakings, and 
had much reason to welcome to the city this congress, 
which sought to promote the excellence and the success of 
such undertakings. 

The proceedings then terminated, and the members 
afterwards visited the following works: the Pinkston 
8 station of the Glasgow Corporation tramways 

partment, the Dalhousie-street electric sub.station of the 
tramways department, and the Port Dundas generating 
station of the electricity department. . 


ANNUAL DINNER. 


The annual dinner of the members of the association 
was held in the Windsor Hotel in the evening. The 
President, Mr. W. A. Chamen, occupied the chair. 
Altogether about 200 gentlemen attended. After the loyal 
toasts had been proposed and pledged, 

Alderman PEARSON proposed The Lord Provosts and 
Corporations of Glasgow and Edinburgh.” | 

rd Provost CHISHOLM, in replying, said the Corpora- 
tion did not proceed upon the theory that it was their 
duty to municipalise everything. They proceeded upon 
these three generallines. If an article was in its produc- 
tion something like a practical monopoly, if it was at the 
same time somethiug like a practical necessity, and if it 
required for its prodaction and distribation the use of the 
streets of the city, then the Corporation held that it ought 
to be under their management, and they did not rest 
satisfied till they got it. 

Mr. NEWINGTON (Edinburgh) also replied to the toast. 

Mr. T. P. WILMHURST proposed *' Scientific Institutions." 

Dr. Maanus MACLEAN and Mr. Wm, FOULIS acknow- 
ledged the toast. | 

Lord Provost CHISHOLM afterwards proposed “ The 
Incorporated Municipal Electrical Assocation,” and said, 
while emphasising the friendly relations between the elec- 
tricity and gas departments in Glasgow, he would like 
electricians to understand that there was a veritable and 
real competition between gas and electricity. He illus- 
trated his contention by reference to the display of gas 
lighting in the grounds of the exhibition. 


The CHAIRMAN, in his reply, said that he had not the 
faintest doubt that everything which had been recently 
achieved in the way of incandescent gas lighting could be 
equally achieved in due time with electric lighting. 

Other toasts followed. 


THURSDAY, JUNE 20. 


On Tharsday, 20th, the members of the above associa- 
tion and the visitors attending the convention left Glasg 
by the 8.45 train for Edinburgh. The meeting to discd 

pers was held in the Freemasons Hall, where Bailie 
Мсн, the convener of the Edinburgh Electricity 
Committee, welcomed the members in the absence of the 
Lord Provost. In а short speech he referred to the 
capture of Glasgow by the Americans, and, in passing, 
expressed his opinion tbat the present tramway system 
with its overhead equipment was only а temporary make- 
shift. The Edinburgh electricity supply was having a hard 
fight to kesp up with that of the Glasgow Corporation, but 
they were not handicapped in the first instance by having 
to buy out an electric light company. They had in Edinburgh 
some 570,000 equivalent 8-c.p. lamps connected, while of 
that there were some 2,100 h.p.of motors. They had a 
flat rate of 33d. for light and 144. for power, which at 
least was comprehensible. Bailie Mackenzle proceeded to 
chaff the president on the Glasgow system of charging, 
saying that few could understand it. One case had 
actually occurred in which a consumer with an annual 
bill of 822 could have reduced it to £18 by taking 
twice the quantity of energy. He heartily welcomed the 
association to Edinburgh, and hoped that the weather 
would be at least as good as that in Glasgow the day 
before. 

The Presment (Мг. W. A. CHAMEN) thanked the 
bailie for his kind welcome, and complimented him on 
the success of the Edinburgh electricity undertaking. 
The curious case he had quoted against the Glasgow 
system of charging would not occur again, as the new 
rates in force made a distinction between energy supplied 
for light and that required for power. 

In the absence of Mr. Fell the following paper was read 
first : 


The Equitable Allocation of Costs in Combined 
Lighting and Traction Stations. 


BY W. H. TITTENSOR, ELECTRICAL ENGINEER, DUNDEE 
CORPORATION, 


In bringing this subject before the association, the author 
feels that the present time and place are particularly suitable 
for ita consideration and discussion. Owing to the rapid 
development of municipal enterprise in this country wi 
recent years, local authorities, duly armed with the necessary 
(and in some cases unnecessary) powers, find themselves, as 
undertakers, face to face with problems upon the proper 
solution of which the degree of commercial success attending a 
given undertaking may depend. 

The question as to whether очен for traction should be 
generated by a combined lighting and power plant or in a 
station specially erected and fitted up with plant for that 
purpose alone, is one of these problems, and it is the one 
perhaps which at the present moment is most urgently in need 
of the attention alike of the lecal authority and the electrical 
engineer. The two modes of procedure generally adopted in 
such a case are neither of them quite without more or less 
gerious objections. (1) The outside expert, carefully formed aa 
his opinion may be, is liable to be biassed by the ‘‘ personal 
element," and this may be responsible to a great extent for the 
expert's decision in favour of a separate decision. (2) In the 
case of the resident engineer responsible for the running of 
the lighting station, the personal element together with а better 
load factor, larger plant and correspondingly increased alloca- 
tions to management expenses, may influence his decision in 
favour of a combined station. In view of these facts it is 
hardly to be wondered at that local authorities find it difficult 
to decide which is the better conrse to adopt. 

The author feels that in such cases the ultimate decision is 
too often due to the engineer’s point of view реше unduly 
emp at the expense of the commercial and purely 
business aspect of the question. Many successful eering 
коч wil not bear to be thus looked at, and yet it is 
undoubtedly the standpoint from which all such questions 
Should be determined. & local authority were asking for a 
supply either of electrical energy or of any other commedity 
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from two or outside companies, it, would, without hesita- 
tion, decide to buy from the очер souroe. The questions 
that the undertekers have to decide, therefore, are : (1) Can 


the combined station generate as cheaply as the separate 


Btation ! and (2) which of these two stations can ab the 
cheaper rate? The first question is one that any qualified 
adviser with a knowledge $ conditions can advise upon 


and be able to produce facts and figures to support his con- 
clusions. The second question is one that many people would 
naturally expect to be dependent upon the first, but is 
by vo means the case, since that unknown element, policy.“ 
gos dang Re P electri dertaking 
y people look upon an o tramways un 
owned a local кй дег as a veritable ** municipal Klon- 
dyke.” it leak out that the committee which is to be 


sewage pumping ; (2) tramways, etc. 
ever, no public works or d 
of a philanthroplo Institution. $ 
The particular question dealt with in this paper is the cost of 
generation in a combined station. When the existing station 
is provided with suitable plant, and the ‘‘ centre of gravity of 
the lighting and traction systems coincide, the oost of genera- 
tion should be cheaper in a combined station than in a separate 
station, {7 the costs are equitably allocated. These should be in 
proportion to the plant used for tramway purposes, and not 
according to the total output of the station for both ligh 
and traction ; or, in other words, the costs should be alloca 
on the basis of the maximum demand upon the pas only used 
for supp the tramways and not on the whole of the gene- 
rating plant in the station. The traction department should be 
treated as an individual consumer, and supplied аб а rate pro- 
rtionate to the cost of generating the power required. Treated 
this manner, the tramways are in an unique position, inas- 
much as their maximum demand can be pretty accurately fore- 
told and provided for. On the other hand, the oost of supplying 
a lighting system, spread over some hundreds of consumers 
with a variable maximum demand, must necessarily be greater 
than the cost of supply to a traction 
The method adopted for de of 
system 


system. 
termining the selling 

current to consumers supplied on the maximum d 
is pretty generally understood, and has been fully described and 
discussed elsewhere. The method of arriving at the cost of 
generation may, however, be dealt with on simpler lines, a. 
to the fact that in most stations the plant capacity is, er shoul 
be, well in excess of the actual maximum demand at any one 
time, in order to provide against interruption to the supply 

from breakdowns. The cost of generating and 
‘* supplying” electrical en constitute two separate and 
distinct problems, and as such must be treated in accordance 
with attendant circumstances. In a given station the total 
standing charges will be the same, whatever the number of 
consumers connected may be or their total maximum kilo- 
watt demand on the plant, but the cost of generation will 
vary in inverse ratio to the number of смттв generated, and it 
is un to take into consideration the maximum kilowatt 
demand in determining the cost per unit generated. It is, 
however, necessary in '*supplying" individual consumers to 
differentiate in accordance with thelr maximum  kilewatt 
demands, in order to arrive at the cost per unit delivered at 


In considering the present subject, the author deals only with 
the cost of рае per unit, and in order to state the case 
more olearly an example will be given of a station just com- 
mencing operations. One of the first questions asked will be, 
** What number of units must be generated and sold at the 
maximum rate charged in order to meet expenses ?" To deter- 
mine this, we will assume that cost of generation = standing 


-- running charges; then let z—number of, units which must be 
sold at the um price in order to equal standing + running 
charges. 


a=the maximum price per unit in pence ; 

b=the running ” cost per unit in pence ; 

c=the total standing charges in pence. 

Th =, 

en | жс. 

Example.—The standing charges (c) in a particular station 
were £1,062. 8s. 2d. per annum ; the running charges (b) were 
"4554. per unit; the maximum price (a) to be charged was 
2d. per uni. Then 
"- 252,578 
2d. —0:455d. 

Therefore, it is necessary in this particular case to sell 
161,591 units per annum before all expenses are met, after 


— 161,591 units. 


therefore, what the load 


which each, unit will cost O-485d. The station referred to 
an annual output of 522,782 unite, therefore the total cost 
unit generated would be 

| 259.578 | 0-426 — 1:217 pence. 


has 
per 


hting simultaneously from the same 


generators. | 
Taking as an example a combined station sup both 
lighting and traction, it will be found that certain t is set 


aside and used for tramway work only, and it does not matter, 
r may be, the standing charges 

on such plant will be constant. In determining the oost of 
generation, the orux of the matter lies in the allocation of 
9 


costs. For the purpose of comparison the following h 
be used: Standing Marges.— Interest; Ee fand | 


will 
m ement expenses; се ; renta, rates; wages. Run- 
ning ges.—Fuel ; oll, eto. ; re | 

Dealing with these singly, the amount allocated to 


the tramways acoount under each item should be determined on 


the following lines. 
| STANDING CHARGES. 


(a) Interest and Sinking Fund.—Charged on the full value of 
the plant and apparatus in use. Ch on one half of the 
value of ihe. War iem required иг; эе ind lighting 
purpeses also. harged in propor- 
tlon to the value of the plant included. in the above and 
Inclusive of olerical e actually involved. 0 Insurance. — 
Oharged in proportion to the value of the plant (a). (d) Rents, 

etc.—Charged in proportion to е groune space occu- 
pied by t included in (a). . (e) Wages.—Oharged in accord- 
the actual proportion жек to drivers, and 
attendants required on each shift during the hours that tram- 
way plant is running. Е | | 
 Вонмтме Онлвакѕ. 


©) Fuel.—Oharged on the actual fuel required for the running 
of the tramway plant. When steam is taken from & common 
benk of boilers, the oost of fuel per unit must not be obteined 
by dividing the total weight of fuel used by the total number of 
units generated ; this would be unfair to the traction plant, for 
damlag that the latter is kept in proper repair, its effi 
will remain practically constant and the fuel consumption wil 
but slightly, whereas in the case of the lighting plant the 
active stand-by losses vary considerably according to the Пећ! 
season of the year. By ** active stand-by losses is meant su 
losses as occur in the winter months, when boilers have to be 
kept banked for several hours per day in readiness for the peak 
of the load in the evening. In the author's opinion, it would 
be to the advantage of the traction plant to have its own boilers 
separate and entirely shut off from those of the lighting plant, 
as by this arrangement the ch paru consumption of fuel 
for traction could be | 


Annual output for lighting................ een - 835,000 unite, 
j traction 500,000 


e келын ЭУ : ET 
Total output ...... Wo era EP RUE LU ЗЫН „ 1,985,000 _ „ 


Total capacity of plant, 1,500 kw. Maximum demand for 
traction purposes, 500 kw. Total capital spent on plant, bulld- 
ings, etc., £63,662, or an average of £48:0 per kilowatt. The 
actual value of plant installed for tramway purposes was £15°6 
per kilowatt (exclusive of mains and outdoor applianoes) The 
total cost of generation was £11,125 per annum, made up as 
follows : | 

£ ad. d. 
Interest .. . 1,401 15 O= 252 per unit generated 


Sinking fund. 967 17 6= 174 y^ 

Management. 912 5 02164 ё mancing 

Rents, taxes, o. 1,223 15 0 2 Ке arges, 

Wages - 912 5 0='164 " | 
kilowatt installed, 
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Fuel, eto. 3,796 17 6='67 | | » R | 
Oil, eto... 367 2 6:066 p unning 
Верага... 1,613 2 6—:29 р | charges. 
Total. . 11,128 0 020000 „ 

The oost of generating 500,000 units under these conditions 
for tramway purposes was * 


450,000 1.06 0. 0261 
500.000 1 020 0°9 + 1:026 = 1:926 penee per unit generated. 


Under these apparently most favourable circumstances, the 
tramway plant appears to be charged with a large portion of 
the capital and standing costs of the lighting plant, and actually 
earns a profit (£1,312. 10s. per annum), whieh is appropriated 
for lighting purposes, whereas if the eosts are equitably allo- 
cated, the actual cost of generation will be as follows: 


£ s.d. d. 

Interest 91012 0='101 per unit generated 
UE TIS MENT 

na end | = Т 
Rent, baxes, eic. 219 0 0105 » charges. 
Wages oan om cm cm 218 0 02:131 59 
Fuel L041 13 4-5. f | 

u з ete. an nen nee [| =" 97 
Oll, etc. ede nem een 3 42 026 » А IE. 
Repairs .... 608 8 0— 29 g : j charges. 

£2,705 14 8—1:296 i 

In submitting the above figures, the author does not wish 
them to be regarded as model costs to be accepted as station 
records, as they would be 3 lower in larger and 
5 ыл) installations. ey are, however, intended to 
illustrate the application of the principles enunciated in this 
paper to actual working conditions. 


Having ascertained in a given case the actual oost of genera- 
tion, the percentage of profit to be charged on the supply may 
then be determined. It would be well for those responsible for 
combined stations to see that the profit charged does not make 
the cost of the supply to the tramways undertaking too largely 
in excess of the amount for which the tramway people could 
generate their own current ; or the chances are that this eon- 
sumer will be lost to the station. In fact, the advocates of the 


combined station, if they are to successfully combat the counter 


proposals which are almost sure to be forthcoming from the 
tramways department, must be prepared to show that they can 
supply power for traction cheaper than it could be produced by 
a separate station. The author's contention is that this can 
done and profitably. In the combined station economies are 
effected in management and attendance (especially in the earlier 
stages), as a better paid and more competent staff can be 
employed in one station than in two separate stations, sharing 
tho same amount of work between them; the management 
ean, of course, be more efficiently carried out for the same 
reason. The cost of buildings and stand-by plant will also be 
less, as the latter, being available for either lighting or traction, 
need not be installed to the same extent as would be necessary 
in two separate stations. 

Although many resident engineers may not look favourably 
upon a proposal to supply eurrent for any purpose practically 
at cost price and may recommend separate stations, use of 
the greater amount of management required by the latter 
arrangement and the consequently inereased remuneration 
likely to accrue therefrom, local authorities can hardly be 
expected to aecept such reeommendations, if before doing so 
they analyse them from a commeroial and business standpoint. 
In bringing forward this subjeet—and it ls one of vital import- 
ance at the present time—the author has done so more with 
the object of gaining for it the benefits of criticism and broader 
open аа к a gud to lay Nue! any qo inis: 

es, w might uire modifyin order te suit certain 
localities and белоп. j 

Mr. J. F. C. SNELL, of Sunderland, complimented the 
author on bringing such an important subject before the 
association. He agreed with much in the paper, but, again, 
there was much with which he did not agree. He deprecated 
the remarks of Mr. Tittensor on tramway experts, and 
believed that a much higher standard of professional 
probity existed than was inferred by the author. As 
re combined works, he considered that these were 
almost always advisable. Of course, in such large towns 
as Glasgow the conditions were by their magnitude different 
from those with which most present had to deal, but even 
in Glasgow he believed there would have been a decided 
advan gained from combining the two generating 
plants. With respect to the price to be charged to the 
tramway department for electrical energy, some under- 
takings had adopted a very low figure. Thus, Liver- 
pool commenced supply to the tramways at d., 
while a Midland town asked 1d. per anit, This 


latter price had now been rated. He did not 
consider that it was right to supply at ‘cost price | 
or under, as that was unfair to the rest of the under- 
taking. . As regard the author's division of the stand-by 
plant charges, he did not think that one half of these 
was enough to charge to the tramways. Again, the 
management expenses should be spread y over all 
the units generated. He agreed with the author on the 
rent question, but' the rates would certainly not be levied 
on the spacé occupled by the respective plants. The figures 
given in the paper were, as a rule, too low. Thus tramway 
plant ;cost nearer -240 рег kilowatt than £15. 6&, and he 
would Hke to know what the author included in this 
latter figure. The eapital charge being taken too low 
resulted in erroneous figures for the cost per unit in 
standing charges. He had tried to ascertain by the 
author's method what they should charge in the case 
quoted, and found it would be about 9 73d. per unit 
with his eorrected Gapital charges alone came 
out at 1:08d. On the Sunderland consumption of 1,380,000 
units per annum, the cost per unit with the same method 
ваше out at 11d. per unit, but no depreciation was allowed 
for. This at 5 per cent. brought up the price to 1'fd., 


and with margins for coal and rates, which varied con- 


tinwally, they really should not charge less than 2d. The 
last paragraph of the paper he strongly repudiated and 
condemned. i A ж. > | 

Mr. S. E. Feppen, of Sheffield, advocated three or two 
phase plant for combined stations, and that all municipal 
electrical engineers should be exported to the Üentinent 
with a £100 cheque in their pockets, but he did not 
discuss the paper. | 

Mr. C. Н. WoRDINGHAM considered the subject one of 
vital importanes. The author was right in his system of 
sacertaining the charges by the maximum demand system, 
but in detail he differed from some of his items. "There 
should be some profit made on the tramway supply, as 
that department was a profit-earning one. It must be a 
most extraordinary ease where it did not pay to eombine 
the light and traction planta, and could only be due to 


be | exceptional conditions in the placing of one of the stations. 


He did not advocate, as did the author, two separate 
plants in the one station, but rather a common generation 
by three-phase plant with the load divided up in the 
rótarles. As regards details of cost a considerable part 
of the coal—i.c., that required to keep the boilers heated 
wat a standing charge, and certainly part of the wages 
should be considered as a running charge. 

Mr. J. A. BELL, of Aberdeen, said that he was a near 
neighbour of Mr. Tittensor, and the townspeople of Aber- 
deen wanted to know why he did not supply the tramways 
at the same price as the Dundee tramways were char 
At Aberdeen they supplied at cost price as ascertained 


after the energy bad been taken. The author's system was 


fairly equitable in principle, but wrong in detail. He 
thought they should be very careful not to supply below 
cost price. On the author's system, Aberdeen tramways 
would be charged more than at present for electricity. He 
would ask Mr. Tittensor to explain how in Dandee he 
eeuld afford to supply at 14d, per unit and to maintain the 
feeders and overhead work into the bargain. 

Mr. G. H. ConRINGHAM said he had great faith in the 
maximam demand system, which gave equally reasonable 
and right results when applied to tramway loads as to 
lighting loada. | 

Mr. J. CHRISTIŒ, of Brighton, said that Mr. A. Wright 
was putting down a three-phase station in the outskirts 
of Brighton, from whieh both lightiàg and traction loads 
would be supplied. In the meanwhile, they had had to 
put in a new plant for the tramway supply in their present 
station. All consumers were treated alike in Brighton, 
being charged at the rate of 7d. per unit for the first hour's 
use per day of their maximum demand and 1d. per unit 
for all above this. In consideration of the tramway depart- 
ment supplying their own feeders, they had reduced the 
firat charge to 5d. per unit. He thought that one-half of 
the standing charges could fairly be charged to the 
tramways. 

Councillor SMITH, of Sunderland, as ehairman of the 
Electricity Commiétee, hoped to get some advantage oat of 
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the paper, but Mr. Saell had the ear of the Sunderland 
Couneil, and might prevail. He believed the supply was 
being given at cost price, and when the large new station 
was erected in Sunderland should like to take over the old 
works for the tramway load alone. In the early years of 
the undertaking the ratepayers had to make up a deficit, 
but now a profit was made it was hard to combat the idea 
that 16 was made from the tramway department. 

Alderman BRUCE, the chairman of the Sunderland Elec- 
tric Light Committee, said that when this question of 
charging the tramways for eurrent first eame up they had 
ob a full report from Mr. Snell, who found that in 
certein towns interest and depreciation were not taken into 
account when fixing the price. There should be no diff. 
culty in settling on a fair rate, but it was not right that 
the electric lighting department should supply at bare cost 
price so that the tramway department could show a huge 
profit. They were all working for the good of the towns- 
people, so that a profit did not hurt anyone. 

Mr. R. A. CHATrock, of Bradford, referred to the circular 
letter on the subject of the paper which he had recently 
sent round to members of the association. He fouad 
when he went to Bradford that the tramways were supplied 
at ld. per unit, and that that price meant a loss to the 
undertaking. They maintained the feeders for that figure. 
He had looked into the matter and found that the total 
cost of generation came out at 886d. per unit, the interest 
and sinking fund аб :671d, and depreciation at 098d., 
making а total of 1:6554. per unit. He thought that a 
fixed price should not be made, but that the actual cost 
should be ascertained and charged. The cost of coal, etc, 
should be taken over the whole units supplied for power, 
It would very difficult to ascertain the percentage of coal 
to be put to standing eharges. 

Councillor Ivxx, of West Ham, considered they could 
safely leave the allocation of cost to the electrical engi- 
neers. They had a combined committee in West Ham as 
well as a combined plant, and he believed in that. In 
ee one-man committee would be the most satisfactory 
0 

Dr. PAxTON, of Bolton, said he had spent much paper 
and blacklead analysing the report of the Leeds tramway 
station. They supply 10 to 15 per cent. of their load for 
are lighting at 3d. per unit, and hence claimed to produce 
the tramway units at ‘6d. This figure was arrived at by 
deducting the arc lamp revenue from the total cost and 
then dividing by the units used on the tramways. At 
о they charged 1$@.,‚ and be believed they made а 
profit. 

Mr. R. C. QUIN, of Blackpool, had adopted the same 
method as the author when fixing the charges for energy 
to the Blackpool tramways some years ago, and found the 
results satisfactory. Up to 260,000 units per annum they 
charged 2d., and above that quantity 14d. 

Councillor WORTHINGTON, of Wigan, said be was chalr- 
man of the combined Lighting and Tramway Committee, 
and he did not.trouble at all on the matter. If they 
charged the tramways too much, it only meant that the 
money wént from one pocket of the Corporation to anotber, 
and it did not affect the ratepayers a bit. In fact, juat 
now, when the lighting load was not large enough to pay, 
they saved at least £200 a year in income tax ty so doing. 

Mr. TITTENSOR said he would reply in the Proceedings, 
adding that while figures never lied, | s could figure. 

Mr. A. L. C. Fell's paper on “Braking Apparatus for 
Electric Cara” was then taken as read. The following ie 
the full text of the paper: 


Braking Apparatus for Electrie Cars. 


BY A. L. C. FELL, TRAMWAY ENGINEER, SHEFFIELD 
CORPORATION, | 


The various methods of braking cars on electric tramways 
call for serious consideration owing to the comparatively high 
speed at which electric cars travel through crowded thorough- 
fares, and also that cars may be safely handled on steep 
gradients. On railways a fairly good rail can always be relied 
on, but in street tramway work the state of the rails is very 
unreliable. Car brakes may be 


brakes ; 
(6) Newell electromagnetic brake, 


as com with another. 
all b 
on to the wheels of 
the wheels. Опе very importan 
ment of brake rods is not to employ locking nuts, as they cause 
serious delay when this work is necessary. 
nut should be kept in position by a pivoted claw, whic 
un be simply thrown back when it is necessary to move 
the nut. 
shoes, and finds the Corning brake shoe is 
shoe, although somewhat more expensive in first cost, has been 
found to last several times the life of an ordinary cast-iron shoe 
without materially affecting 
The main body of the ** Corning " shoe is of tough hard iron 
cast about a soft grey iron core. The body of the shoe hasa 
chilled face. The combination of the chilled iron body and the 
soft iron inset makes the frictional quality almost equal to that 
of ordinary cast iron. The wearing qualities of this combina- 
tion appear to give 
shoes is shown. 
the gradients are very stee 
would easily have run another 1,000 miles before replacement 
would have been n 
shoes on another car on the same route only ran for 6,000 miles 
before they were. worn out. 
the wheels under the two oars was inappreciable. 
now being made with various types of 
tyred wheels, but at the time of writing comparative results 
cannot be given. 


classed under six different 
headings—viz. (1) hand brakes ; (2) friction brakes ; (5) slipper 
(2) pneumatic brakes; (5) electromagnetic brakes ; 


п 


Hand Brakes. —The best known of these is the link suspended 
type, the links being set at a slight le so that gravity will 
tend to keep the shoes away from the wheels when they are not 
in operation. The shoe and head are usually of the well-known 
** Ohristie " pattern, the shoes к retained in the holders by 
means of a pin, which can be y removed when the shoes 
require acing. The brake beams and eq e 
beams are placed with thelr surfaces each other, the 
power lever being the fulcrum at their centres. In the majority 
of cases. the brake rods are made in one piece, thus avoiding 
unn swivel joints. The link suspension is claimed to 


give much freer movement, as it does not become clogged with 


either 7 N oe ice. In enel b opinion, there is not any 
particu vantage to ed by using one type 
The chief point in connection with 
es is that rellable men should be employed to fit them 
the cars, so as to ensure even pressure on 
t matter concerning the adjust- 


The adjustin 


The writer has tested various of brake 


e best. This 


the wear and tear on the wheels. 


lendid results. A sample of one of these 
ran over 12,300 miles on a route where 
viz., 1 in 11 and 1 in 12—and 


Ordinary hard cast-iron brake 
The difference in the diameters of 


Tests are 
rake shoes on steel- 


Friction Brakes.—On cable cars or on electric cars where 
only one motor is used, or where a broad gauge is in operation, 


a friction brake can be operated. This consists of a spool or 
boom upon which a chain is wound, the chain being 


attached 
to the brake lever and the spool or boom driven by two friction 
plates operated by the driver through the medium of a lever, 


a slight pressure on which applied by tke hand or foot instantly 
applies a very effective b 


e. This type of brake acts very 
rapidly in the case of an emergency. It is simple in design, 
cheap to obtain and to operate, its only objection being the 
amount of room required to properly mount it on the axle. For 
this reason, on the majority of tramroads in this country, it 
could not be used. 

Slipper Brakes.—This is the most useful type of brake at 

resent in operation in England, and simply consists of wood 

locks which are pressed den on to the rails means o 
levers, as shown on Fig. 1. The levers are operated by means 
of a handwheel connected by a chain or worm gear at either 
end of the car. The operating handwheel is fixed on to a 
tube spindle, which is placed outside the solid hand-brake 
spindle. The two spindles are quite independent of one another, 
and separate ratohets and pawls are provided for locking them 
independently. It has been found in practice that it is advis- 
able to design the slipper brake operating handwheel so that it 
is impossible to lift the car off the rails. Theframework - 
ing the slipper-brake shafting, levers, and slides is fixed to the 
sides of the truck frames. On all gradients steeper than 1 in 
20 it is advisable to use the slipper brake, and the best resulta: 
have been obtained when the slipper brake is worked as an 
auxiliary to the hand or electric brake. Оп single lines with 
steep gradients the slipper brake is especially useful, as it not 
only retards the descending ear, but also cleans the rails for the 
ascemding cars. 

Pneumatic Brakes.—On several systems in this country 
pneumatic brakes are fixed on the cars, but in the writer's 
opihion they are not satisfactory, mince they are not always 
reliable. They require complicated and perfectly fitted mechanism 
to compress the air; the cost of maintenance is very high, and 
the conditions under which a street car has to work are 
unfavourable to success on account of the mud, dirt; and dust 
under the car. The air, which is compressed, has to be drawn 
in under very unfavourable conditions, and the dust rapidly 
cuts up the cylinder of the air-compressor. The difficulties in 
conneetion with driving the air-compressor, and keeping upa 
suflcient supply for frequent stoppages, are problems which 
have not yet been satisfactorily solved. 

Electromagnetic Brakes. One type of this brake consists of 
two cast-iron discs, one of which is fixed to the motor and has a 
coll of wire wrapped round it, the other ів keyed to the axle, 


992 


The motors are used as generators and gradually short-olrcuited 


through a rheostat and the disc ceil above mentioned. The 
discs are thus magnetised and braking action is produced from 
three causes: (1) retardation due to converting motors into 
generators by driving them from the car axles on practically 
short-circuit ; (2) drag due to eddy currents which are set up 
in brake disc as it revolves in the intense magnetic field of the 
brake shoe; (3) the mechanical friction between the brake 
dise and shoe. As the braking effeet is so rapid, great care 
has te be exercised not to magnetise the discs too quickly, 
otherwise the wheels will at once be skidded unless a very 
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and having coils wound round it. The method of magnetising 
the slipper is similar to that employed to magnetise the disc 
brake described above, but in this case the slipper is drawn 
down on to the rall, whereby а strong braking action is set up. 
The writer has not had an opportunity of practically testing 
this brake on а roadway, but the experiments made at the 
Tramways Exhibition in London in 1900 were very satisfactory. 

Brake Tests.—Tests have been made to ascertain the best 
methods of stopping cars under various conditions. Cars were 
run over a marked-off space on a practieally level road. The 
speed was in each case carefully noted, and the brakes were 
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ponar! supply of sand is used. On a good rail this type of 
rake can be used for taking a car down a gradient of 1 in 11, 
but it is always safer to use a slipper brake in conjunction with 
the electric brake. In practice it has been found advantageous 
to bring the slipper brake into operation at the top of a 
gradient and fix it; the speed can then be regulated by the 
hand or eleotric brake. In the writer's opinion, the hand brake 
should never be used in conjunction with the electric brake, 
but if the former is in use, it should be released before the 
electric brake is applied. 

The Newell Electr tic Brake. —' This is arranged to act 
as а magnetic slipper brake, the slipper being made of cast iron 


p 


applied at the same point in each case. The results have been 
tabulated, and from them and from previous experience it 
appears that for all-round general purposes the hand brake, 
worked in conjunction with the slipper brake, is the best and 
most reliable method of regulating the speed of a car. This 
is especially the case if the rails are greasy, because the wood 
block thoroughly cleans the rails, For emergencies the electro- 
magnetic disc brake is the most satisfactory, but it roqua to 
be applied very carefully, as it is very liable to cause skidding. 
The constant use of electrio brakes is not to be reoommended, 
because (1) they are expensive items, and the wear and tear is 
very excessive ; (2) when the gradients are very steep the life 
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of the motors will be appreciably shortened, as they. will never 
get an opportunity te cool down. 


Mr. Соіллмеѕ Віѕнор, of Wigan, complimented the 
author on his valuable paper, which was of great import- 
ance. He believed in the use of a hand brake for ordinary 
use, a slipper brake for heavy grades, and an electric brake 
for emergency. This latter should have a rheostatic 
control to avoid shocks to the passengers and apparatus. 

Mr. J. F. C. SNELL, of Sunderland, advocated the 
members keeping logs of all repairs required, so that in 
time they might have at their ср accurate comparative 
figures of the various costs of upkeep. It would be a good 
thing if manufacturers would combine an emergency sand- 
box with the бедеу brake to avoid skidding of the 
wheels. He also advocated rheostatic control. 

The meeting terminated by votes of thanks to the two 
authors for their papers. 

The members were then entertained to lunch by the 
Corporation of Edinburgh. 'The Lord Provost was in the 
chair, and after the loyal toasts, proposed The Municipal 
Electrical Association,” to which Mr. W. A. Chamen 


replied. 
(To be continued. ) 


1 A on the opposite page should have accom- 
anied Mr. Chamen's presidential address given in our 


last issue. Reference to it will be found on p. 903. 


THE VISIT OF THE INSTITUTION OF ELECTRICAL 
ENGINEERS TO BERLIN. 
(Continued from page 853.) 
Tar Dynamo WORKS IN CHARLOTTENBURG. 


The dynamo works of Messrs. Siemens and Halske 
Company are situated in Charlottenburg, on the Salzufer. 
The works were removed to this position in 1886, as the 
buildings available in the Markgrafenstrasse became too 
small. The site on the Salzufer, which at the time of 
purchase was covered with workshops for the construction 
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works: (1) the building of generators, moters, and brans- 
formers ; (2) the making of cut-onte, fuses, resistances, and 
lightning arresters, measuring instruments, ete. ; (5) the 
manufacture of arc lamps; (4) the construction of roek- 
drilling machines. The driving of tools, machines, and 
lifting appliances is done by electromotors partly 
separately and partly in groups. The central station is 
placed near the middle of the works, and contains five 
steam dynamos furnishing direet currents of 2 by 110 
volte. The dynamos are inner-pole machines, the armatures 
being developed as collectors. The pressure is divided by 
means of a storage battery; the battery ls charged by two 
motor-gonerators. 

e Building ef Generators and Motors.—The buildin 
of generators and motors in the main is organised in suc 
a manner, that in one building the erecting and mounting 
of the machines is carried on, so far as ironwork 1s con- 
cerned ; on the other hand, the coils of the armature and 
the field magnet windings are made in a special building, 
called the armature h This separation of mechanieal 
and electric parts of manufacture prevents an injury of 
the coil by mechanical influence, or a reduction of insula- 
tion by metallic dust. For the convenience of transport, 
the workshops, as well as the courts, are abundantly 
provided with tracks and electric travelling eranes. 
Besides, the machines are placed in the shops in such a 
way that the transport of pieces upon which work is to 
be done has been reduced toa minimum. Fig. 2 shows a 
view of the main workshops, and also gives an idea of the 
method of dealing with the manufacture. After the 
castings have been taken out of the foundry they are stored 
in the court ready for use. Further required work is dene 
by machine tools separately driven by eleetromotors. 
Besides the stationary machines, movable tools are used 
provided with special electromotors, which are of small 
weight, easily transported by a crane to the worked part, 
and by means of a flexible cable connected as required. 
Fig. 3 shows the work upon the stator of a large rotary- 
current generator on a lathe. Fig. 4 shows a view of the 
stamping department. Here the sheet metal, of which 
the active parte of iron are constructed, is cut and stamped. 
Before being worked by means of a special machine, it ls 
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Fia. 1.—Bird's-eye View of the Dynamo Works. 


of machines of another kind, was for a time occupied not 
only for the construction of dynamos, but also for the 
manufacture of cables. The further development of 
business led, in 1899, to the transfer of the cable works to 
& new site, and the whole buildings available on the 
Salsufer were occupied with dynamo work. These bulld- 
ings, as shown in Fig. 1, were built according to the 
growing and increasing requirements of the manufacture. 

The following work is now carried on at the dynamo 


covered with fine paper. The stampiug machines work in 
part with large stampers, which force the whole form with 
one action out of the sheet. In part the machines stamp 
the sheets tooth by tooth, as seen in the machines shown in 
Fig. 4. Single machines, whose models were exhibited in 


Paris, work entirely independent, taking the sheets from 


them at one operation the 


the machine table and givin 
Then they release the 


necessary number of teeth. 
parts, and the action is repeated. 
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The castings and sheets being ready, the machines 
are fitted in the erecting shops. Fig. 5 shows the 
fitting of a rotary-current dynamo, the stator having a 
width of 6m. Next to the mounting-room of machines is 
the armature hall, devoted to the manufacture of armature 
and field-maguet winding and commutator building. The 
armatures, except in some special cases, are constructed on 
gauges in such a manner that the windings are perfectly 


T —— ә 
|, 


struction, are intended for direct coupling with а 1,000-h.p. 
turbine of 375 revolutions per minute. After the machines 
have stood the test they are completed in the motor work- 
shop, snd therefrom go the factory stockroom, if not, as it 
frequently happens with large machines, heing at once 
shipped to their point of destination. For machines which 
are to be transported a long way, frequently ever to 
countries across the ocean—for example, to the mines of 


FIG, 2,—Machine Shop. 


made, insulated, and so far as intended for the armature, 
embedded in the active iron. Fig. 6 shows in the fore- 
ground the manufacture of field-magnet coils for con- 
tinuous-current dynamos ; while in the background of the 
hall rotary-current armatures and inductors are wound. 


Of special interest is the manufacture of inductor coils out 


of flat eopper, bent on special machines, In this part of 
the building also the connecting of the commutators with 
the armature ie done. The armatures provided with the 
windings are carefully dried in special vacuum drying 
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East Asia and South Afriea—the car of che works 


farnishes the necessary and practical paeking, 


Тнк BERLIN ELECTRICITY SUPPLY COMPANY. 


The publie supply of electrical energy in Berlin was 
commenced in the year 1885, when а small central station 
was laid down by the Allgemeine Elektricitate-Gesellachaft, 
having ns its commencing load some 3,000 Incandescent 
lamps. The new illuminant coming rapidly {nto favour 
necessitated an increase in the capacity of the station, and 
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Fig. 8.—Stator of а Rotary-Current Generator on the Lathe. 


boxes in order to produce the best possible insulation. 
Owing to the expansion of business, special workshops have 
been constructed for the fitting of small electromotors and 
street car motors. 

When the mounting is completed, a careful test of the 
machinery is made as to their mechanical and electric relations. 
Fig. 7 shows a part of the testing - room, in which a rotary- 
current generator of 18,500 volts is being tested lor a 
pressure of 20,000 volts. The generators of this type, of 
which at the present time nine machines are under con- 


soon the growing demand for electrical energy, not only 
for lighting but for power purposes, caused other stations 
to be built, and at the present date the Berlin Electricity 
Works possess six central stations in addition to numerous 
sub-stations, having a combined capaeity, ineluding the 
machinery now in construction, of nearly 150,000 h.p., all 


of which have been built and equi the Allgemeine 
Elektricitá ta-Geosellschaft. The a 8) show 
graphically the increase in the load during the last 


10 years, ita most interesting featare being the rapid 


= = C) — — 


THE ELECTRICAL ENGINEER, JUNE 28, 1901. 


growth of the ameunt of energy supplied fer 
osos and tramways, whereas the increase of energy 
supplied for publio lighting is small, being due.psobably 10 
the extensive use of&ho incandescent gas light in the streets 
of Berlin, | 
The various stations controlled by thescompany,may be 
conveniently divided into three groups. The first group 


power, 


— 


forming the third group, and located in the fellowing 
atreets:. Marlannenstrasse, 7,600 h. p., and Pallisaden- 
strasse, 3,650 h.p. fed from Oberspree; Voltastrasse, 
5,680 h.p, Konigin Augustastrasss, 5,650 bp, and 
Wilhelmshavenerstrasse, 2,700 h.p., fed from Moabit. 

The machines in the mala and amb-stations in Berlin 


are arranged to feed two distinct networks—vis., the 


уи. 4.—Stamping Department. 


consiets of the stations lying within the city boundaries, 
and located as follows: (1) Schiffbaurdamm-Luisen-! 
strasse, 21,000 h. p.; (2) Spandauerstrasse-Rathausstrasse, | 
14,500 h.p.; (3) Mauerstrasss, 14,500 h.p.; (4) Mark- 
grafenstrasee, 2,100 h.p. | 

With the exception of the Luisenstrasse stetion the: 
above are the earlier stations of the company, and generate: 


lighting and power and the tramway network. They are 
so connected up to the switchboards, however, that in 
ease of necessity they can be inte ed.and the stations 
interconnected, so that in the event of accident occurring 
at any station its load can bs taken up by the others. 

As stated above, the lighting of the town is carried out 
on the three-wire system, the pressure across the outers in 


low-tension continuous-eurrent, which is distributed on tho | the city itself being 220 volts, and in the outlying suburbs 


three-wire system. As in other largo towns, the heavy; 
cost of ground space made it necessary for the 1 to 
build their new stations outside the city. These form 
-the second group, being situated as follows : (1) Oberspree, ' 
54,000 h. p.; (2) Moabit, 56,000 h.p. Both these stations 

te high-tenslon three-phase current, which is brought 
by triple-cored, lesd-cov and armoured cables buried | 

y іп the ground to various substations in the.clby | 


440 volte. The pressure will, however, be gradually. chang 
over to 440 volts throughout. The pressure of the tramway 
network is 550 volts. The smaller steam dynam 
wound to give a terminal E.M.F. of 110 volte, and are 


Fie. 6.—Fitting of a Rotary-Current Generator. 


ed 
08 are 


placed as balan machines betwoen the outers and the 
middle wire. The larger generators are -und for 220 to 
260 volts, and are conueoted across the outers. In the 
sub-stations.and also in the Luisenetrasse:station separate 
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buffer batteries are provided for the tramway and lighting some of the members who had the comforts of their ladies 


networks, serving not only to take up the variations 
also to bear the entire night load. 


Preliminary Notice. 


[BY OUR OWN CORRESPONDENT. | 
By the time these linos a 


the | to look after from partiel 
loads, and thus to reduce the strains on the generators, but | Messrs. Kérting’s works. 


in an intended visit to 
owever, а сораг тет small 
contingent did eventually get to orf, where it 
was rewarded for its pains by the inspection, amongst 
other things, of some very fine gas-engines, including one 
of 1,000 h.p. in course of erection. Later in the evening 
the members were the guests of the city of Hanover to a 


in print a move should | banquet at the Kasten’s Hotel, where a very hearty reception 


have been made to Dresden, but at present a great effort | was accorded them by the Mayor. 


1 гэ 


Fie. 6.—Manufacture of Colle and Windings. 


is being made by the members participating in the meeting. 
to assimilate all the electrical knowledge of Berlin in the 
very limited time at their It will be unnecessary 


to 5 еза of travel „from London; е it 
to say that 0 ө party w t Liverpool-street 
on Saturday ш a last was not large enough to justify а 


special boat from Harwich, comfortable accommodation was 


The party arrived safely in Berlin on Monda 
morning, where they were received by Gehelmra 


Rathenau, the ma director of Allgemeine 
Hlektricitate-Gesellechaft, at the Vig aa s rooms in the 
Luisenstrasse. A hundred Nernst lamps were used to 


illuminate the room in order to demonstrate the advantage 
of thls apparatus. Herr Bussmann, head of the experi- 


Fia. 7. — Test Room. 


provided by the Great Eastern Railway Company on their 
steamer, the Amsterdam." It was a уц which 
further provided an ves entra d smooth . Arrived 
at the Hook, the ed а в train for Han- 
over, and eom their dusty journey through the 
monotonous country of Holland. In Hanover, which was 
reached about 4.30 p.m. on Sunday, the real fan commenced, 


but the first instalment was of an exasperating nature, 
a muddle in the hotel arrangements. Et рана 


mental 5 of the Allgemeine Elektrieltäta-Gesell - 
schaft, dellvered an interesting lecture on the development 
of the Nernst lamp, which elicited frequent applause. 
The first day was devoted to an inspection of the 
meine Elektricitate-Gesellachaft and the electricity 
works erected in Berlin by this eompany. This visit 
commenced with the central station of the Berliner Elek- 
tricitate-Werke in the Luisenstrasse. A visit to the high- 


‚| tension station at Moabit, the most modern of the stations 
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belonging to the Elektricitits-Werke at which |: Fowkes, F., Ambleside, Peake, A. H., Cambridge. 
atoans 0086 eau than 4,000. hp as at work, H v pd i carrier a а а enn 

and the sub-station in the Kónigin-Augustestrasee, con- „W., Sala. : . 
eluded the day's work. "AN | Gibbons, J., London. Pyne, A. P., Ga ; 

In the evening a réception took place in the exhibition |;Glegg, A., London. = „Blackpool. 
r where Herr Oe "iny, Tondon, Regel 0 London. а 
Gebeimrath Ratbenan.welcomed the in the name of |! Hadley, A. E., Manchester. Raworth, J. S., London. 
the Allgemeine Elektricitite- and of Messrs. | Hammond, R., > R. C., Berlin. 
Siemens and Halske. We learn that the proceedings were | Hardy, W. E., London. Roberteon. R.. G . 
protracted until the wee hour of the morning, and on | Herling, W., Lancaster, Бок. 5 

20 „„ | Hatton, R. J., London. Russell, E. A., London 
5 ‘Hawkins, C. G., Bedford, ler, A., Wolverhampton. 
| Hawkins, T., Manehester. Sandberg, A. O. F., London. 
19 | Heep. A. C., London. Sankey. P. W., London. 
‘Heaviside, A. W., Newcastle. Schultz. G.. London. 
| ‘Heilbora, &., Booekhohn. Боо, E. K., London. 
18 Hise Н bondon: E азо Tondon: 
b: a Us Шоу Darlington. й è London. 
17 t n B. M., London. ) own, P 8., Dublin. 
| J C. F., London. l | оп, 
, ler, W. C., Sunderland. „ A., London. 
16 | b, J., Newocastle-oà-Tyné. Sillar, A. M., on, 
, E G., Mannheim. —. Bintth, C. F., . 
- Lord, F. A. B., London. mith, R N., "London. 


hash. tz J. J., London. 
AE. McMillan, W. G., London. Btottnet, J.. London. 
13 Madgen, W. L., London, Thompeon London, 
Mance, Sir H.. C.LE., London. Thompson, p. P. London. 
i Marr " W. B., Sunderland. Thompson, e Roy London. 
12 Massey, W. H., London. endorfer, F, W., Berlin, 
| Mavor, H. A., Glasqow. Tomlinson, H. J., London. 
11 Mevag H. St. H., Taunton. Tree, R., London. 
Meares, J. W., dba. Tarney, A. T., London. 
Melms G. J., Liege. Tweedy, R N., Brierley. Hill. 
10 ; Miller. H. W., London Whalley. A., Helsby. 
Moll, O.. Cologne. Whiclock, A A., London. 


(Nisbett, G. H., Prescot, Wood, A. P., Manchester, 
Nixon, C. B., Manchester. Woolf, J., jun., Norfolk, 
:O'Gorman, M., London. Wyld, W., Wednesbury, 


(To be continued. ) 


MILLIONS OF MILLOWATT HOURS 


COMPANIES’ MEETINGS AND REPORTS. 


GREENWOOD AND BATLEY. 


The directors’ report for the year ended March 31 shows that 
‘after providing for debenture interest and expenses of ma 

‘ment, writing off £7,500 for depreciation, and making due 
‘provision for doubtful accounte, a profit of £35,627 remains, 
making with the amount brought forward £36,090. Of this sam ` 
‘phe directors have alloteed £5,000 towards the cost of completing 
‘the installation of electric power throughout the Albion 
Works, and £1,000 as a provision against contingencies. They 
have further appropriated £10,000 to the reserve fund. thereby 
increasing it to £20,000, and they recommend that dividends be 
‘declared ab the rates of 7 per cent. per annum on the preferente 
sheres and of 5 per cent. per annum on the ordin shares, 
leaving £4,474 to be carried forward. The buildiogs, plant. and 
machinery have been maintained in efficient working order and 
| ‘condition, £5,868 having been expended during the year on 


— ——— ———— . — 9 — м 


э 32 33 эл 295 96 эт эв 99. 1900 


Fra. 8. 
T the works of Messrs. Siemens and Haleke were 
The following ls a liat of the members taking part : 


Adam, J. H., Mauritius. . Cottam, G. H., London. ‘mainbenanoé account and charged to revenue. The directors 

Addetthrooke,G. L. London. Cowan, E. W., Manchester. having secured a long lease of premises at Abbey Wood, near to 

Alabaster, H., London. . Crampton, W. J., London. Woolwich Arsenal, with full Government loading license under 

Allen, A. L. London. . Crawley, 85 . В, Tondon: on, be Explosives Act, have agreed to terminate the tenancy of the 
oe e м.) Lond 0 


Greenwich loading works and transfer the plant to these more 
convenient and suiteble works. The demand for the De Laval 
patent steam-turbines, turbine dynamor and pumps, ebec., for 
which this company has the sole right of sale in Great Britain, 


Г Hastings. - LEM LL j 
Atchison, A. F. T., Birmingham Davies, J. Н. Johannesburg. 
Вау, F. G., Edinburgh. Dawson, P, London. 
Biggs, C. H., London, Dey. C., Manchester. 
Blackburn, A. B., Wolver- Denham, J., Cape Town. 


its colonies and dependencies, also for Egypt, China, and Japan, 
prot, Dick, J. R., Brighton. is eteadily increasing. | 
Blair, G. С... Glasgow. . Digby, W. P., Berlin. p a 
Borns, H., don. Dixon, W., Glaegow. | 
А. von, Vienna. Dobbie, R. S., Whitby Bay. 
Braulik, G , London. . Duddell, W., London. Presentation. — At the Lincoln Corporation electricity worke on 
Brown. W., London. Eck J., London. Saturday, Mr. Russell, on behalf of the members of the staff. 
Bryn, K., Norway. Edgcumbe, K., London, preeented a handsome tobacco cabinet to their late chief engineer. 
Сыл, von. London. Edmunds, H., London Mr. C. S. Vesey Brown, A. M. I. C. E, who is leaving Lincoln to 
ugh, 8. V., London. Esson, W. B., London. take up the position of general manager to the Northern Counties 
Clothier, H. W., Manchester. Eugene Brown, E, Newcastle. PT Про Company, Limited The usual complimentar 
Clough, F. H., Berlin. on- Tyne. been ‚ the pleasing ceremony wi 
Coates, M. C., Newocastle-on- Eurich H. D, Bradford. cheers for Mr. and Mrs. Vesey Brown, and the singing of He's a 
Tyne, E Fawous, W. P. J., Manchester, | Jolly Good Fellow.” А photograph of the employés has also been 
Collins, B. H., Liverpool, Ferranti, S. Z. de, London. taken, and an copy in frame will be presented to Mr, 
Constable, A. D., on. Foster, J. A., London, Vesey Brown in due course, 
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| the water companies. 
schemes which, if carried out, will cost millions 
of pounds, and is propounding other tramway 
| schemes which, if carried out, will cost more 
| millions. 
the action of the London County Council, not 
| upon any question of principle, but upon the 


the inetaNation, 


THE ELECTRICAL ENGINEER, JUNE 28, 1901, 


TRAMWAYS IN LONDON. 
Persistency i in continuing in & wrong course is as 


| discreditable ав persistency in doing what is right is 


| creditable. The London County Council is nothing 
if not persistent. It spends scores of: thousands of 
pounds of the ratepayers’ money in trying to reut' 
It has formulated tramway 


Most of the political papers condemn 


ground that such work is largely speculative 
and may not pay. Some, like the Globe, do not 
know that, even if it can be shown that it can adopt 
the róle without loss, its ambition in this respect 
ought to be gratified.” Principle in modern legisla- 


tion, whether imperial or local, is almost or quite an 


unknown quantity. Aristotle tells us of a kind ot 


government or monarchy among the Greeks called 


an ZEsymnety, and if that of the London County 
Council 1s not ZEsymnetic, or an elective tyranny, 
we cannot otherwise define it. Weare no opponents 
of electric traction in its proper place—and in its 
proper place there is room for many hundreds of 
miles within the shores of these islands—but 
we venture again to assert that in most of 
the districts wherein the County Council would 
construct tramways, and thus perpetuate a system 
of bad roads, the true solution of the problem lies in 
automobilism and perfect road surfaces. Our roads 
and streets, compared with those existing in other 
countries, are generally good, but compared with 
what perfect street surfaces should be are very 
bad. The problem for automobilists is rendered far 
more difficult with the existing road surfaces than 
it would be with perfect surfaces, and electric trac- 
tion other than on tramways or railways is at a 
discount. If the Council is persistent in following 
@ course we deem wrong, we must be as persistent 
in calling attention to it; and in this new 
scheme to spend between one and two millions 
upon further tramways, we think (throwing aside 
any question of underlying principle) that auto- 
mobilism will have developed sufficiently far to 
render it doubtful if the scheme will pay upon 
business lines. The debt of London is becoming 
of enormous proportions. Its increasing ratable 
value is not elastic enough to diminish the. 
rate per pound. Hence the great middle class 
is being constantly squeezed to provide some- 
thing for its masters of the o? poelot. The provision 
of the best form of street surface and the careful 
sanitation of the streets come within the purview 
of the local authority, while it has no right to deter- 
mine or attempt to standardise any particular form 
of traction. 


б; 


Heywood,— Аб a recent peih of the Technical Instruction 
Committee Mr. William S. Johnston, clerk of works, electricity 


department, eubmibted a'report as to the lighting of the technical 


school by electricity, and the substioution of an electric motor for 
the gas engine now in use ; and it was resolved that Messrs Fryer 
and Co., Limited, the contractors for the supply of electrical 
fittings, etc., to the Corporation, be invited to submjt а tender for 


— --- - — 


THE ELECTRICAL ENGINEEn, JUNE 28, 1901. 


939 


CORRESPONDENCE. 


* One man's word is no man's word, 
Justice needs that both be heard.“ 


WALTHAMSTOW ISOLATION HOSPITAL 


Sm. — We notice in the issue of your paper dated 
June 7 an article appearing entitled The ‘Engineering 


Equlpment of the New Isolation Hospital, Walthamstow." 
The whole of this article is written as if the British 


Westinghouse Company, Limited, had obtained and earried 
out the contract to which the article referred, which is not 
the caso.: We were the contractors for the whole of the 
го апа pae an i with е псе тише 

mpany ior the gas-engines whic ey sup to us. 
You will see, therefore, that the Westinghouse Company 
were merely sub contractors to us. 

Further, we must call your serious attention to the fact 
that underneath, the block showing a view of the generators 
the following. line appears: ‘ Westinghouse tors, 
Isolation Hospital, Walthamstow.” This statement is 
absolutely inaccurate. The generators are “Helios” 
generators, and were supplied by us as part of our 
contract. . 

We notice that the first paragraph of the article states 
that you obtained the description from the Westinghouse 
Company, and we are, of course, writing to them. in the 
matter. We are quite sure that you yourself were quite 
ignorant of the unintentional injustice done to our 
company.—Yours, ote., | 

| _, FRANK SUTER AND Co., LIMITED. 
5 (Harrington Wyman, Director.) 
66, Bérners-street, W., June 20, 1901. 


GILBERTS SELF-DRIVING WEIGHT OSCILLATING | 
MOTOR. | 


SR, — Mr. Arthur E. Gilbert, in his letter in your issue 
of 21st inst, has greatly moderated his claims for his 
wonderful motor. In his first letter he wrote, "I can 
show you something to go back and write upon for the 
enlighteoment of those puzzling their brains over per- 
petual motion," but in bis last asserts he has “nothin 
to do with perpetual motion,” and that his “machine wil 
work as long as а steam-engine," I know of engines which 
for months at a time are stopped for a few hours only once 
a week. But to be more accurate, а steam-engine in good 
order will work as long аз it is supplied with energy in a 

r manner, and provided Mr. Gilbert does not claim 
more for his machine, he will not be unreasonable. 

‚16 would be more satisfactory to have definite results of 
& test rather than e statements, and if Mr. Gilbert will 
put his machine to drive, say, a dynamo giving an output 
of ‘5 kw. or 1 kw., the least that might be expected, in view 
of his extravagant claims, is that he should communicate the 
result to your columns. . 

Mr. Gilbert appears to be very unjust in at least two 
things. First, he seems indifferent to the fact that your 
efforts to dissuade him have been sincere, well meant, and 
based upon a knowledge of the fallacy of his ideas. In tho 
second place, inasmuch as such a machine as he professes to 
have invented is regarded by the greatest scientists as a 
practical impossibility, he should not put forward atate- 
mente he does not prove and reasons for which he does not 


give. 

‘Perhaps it is well for your space and my time that this 
matter is to be ventilated in another paper. I hope the 
ventilation will be thorough.— Yours, etc., EVANS. 

Aberdare, June 24, 1901. | 


—€————— 


, BIRMINGHAM LOCAL SECTION OF THE 
INSTITUTION OF ELECTRICAL ENGINEERS. 


At the last meeting of the session, held on the 22nd uit., 
аб the University, Birmingham, Mr. J. C. Vaudrey in the 
chair, the Hon. Secretary read the following report of the 
committee : g | | 
"The committee have to report that on receipt of a memorial 
signed by 78 local members of all classes, the Council of the 


Institution of. Electrical Engineers-granted powers at a meeting 
on June 25 last year for the formation of a local section of the 
Institution in ingham. ` At a preliminary meeting on 
Nov. 19, it was announeed that Dr. Oliver Lodge had aecepted 
the position of first chairman to the local section ; and Mr. 
Henry Lea having been “рош vice-chairman, a committee 
was formed to manage the affairs of.the section. At subse- 
quent meetings of the committee the by-laws of the new local 
section were drawn up, and were approved at a general meeting 
on March 27. The area included by the local section was 
defined as consisting of the three counties of Warwick, Stafford- 
shire, and Worcester, notices of meetings, however, being sent 
on application to any member residing within 50 es of 
Birmingham. The committee have pleasure in reporting that 
the membership of the local section, which had already risen 


to 110 on Jan. 13, now stands at 125: members, the numbers in 
the different classes being as follows: 
| Jan. 13. Мау 22. Change. 
Members .... „ AU Lose. GE sew +1 
Associate members. 22 .... 34 — +12 
Aesociabea ....................... 50 ...... 462 -4 
Students 18 sms 22 ware 44 
Totals .......-.-... — 110 .... 123 —.— +18 


The general meetings of the section haye been as follows: 
Feb. 27, inaugural meeting, address by the chairman, Dr. 
Oliver Lodge, F.R.S. ; March 27, paper by Mr. W. Wyld, 
associate member, Polyphase uipment of Factories” ; 
April 11, adjourned discussion on Mr. Wyld’s paper and Mr. 
A. C. Eborall's paper on ** Some Notes on Polyphase Sub-Station 
Machinery," given in abstract to the members present by Mr. 
Eborall himself; May 22, annual general meeting of section. 
These meetings have all been held in the buildings of the 
university through the kindness of the university council. The 
Council of the Institution has decided to include Mr. Wyld's 
paper and the discussion upon it in the Journal of the Institu- 
tion. The oommittee invite offers of papers from members of 
the section for the coming session 1901-2, with a view to the 
formation of a complete programme in time for issue to members 
before the first meeting in November. They would remind 
members that the suocess of the section will be dependent 
largely upon the original papers received, and the memberg are 
therefore asked to realise the need of volunteering to contribute 
papers, not necessarily sufficiently original or important for 
inclusion in the Journal of the Institution, but with the object 
of promoting discussions on subjects of interest to members. 
At the meeting on Feb. 27, the committee at present in office 
was empowered to act for the next session. G. 8. | 
resigned his place on the committee on March 19 on his transfer 
to London. The officers for the session 1901-2 are therefore as 
follows: Chairman: Oliver Lodge, D.Sc., F.R.S. Vioe-chair- 
man: Henry Lea, M. I. O. E. Committee: Fred. Brown; Alf. 
Coleman; Alf. Dickinson; W. E. Sumpner, D. So.; Prof. 
Threlfall ; J. C. Vaudrey, M. I. C. E.; W. Wyld. Hon. secretary; 
D. K. Morris, Ph. D. 


Mr. VAUDREY proposed tbe adoption of the report, and 
Mr. DICKINSON seconded the motion, which was carried 
nem. con. бок 

Mr. VAUDREY then proposed a vote of thanks to the 
councll of the university for the loan of the room in which 
all thè meetings had been held. Mr. COLEMAN seconded 
the proposition, and the same was carried unanimously. 

. Mr. VAUDREY then called upon Mr. Taylor to open the 
discussion on Mr. Eborall’s paper оп “ Some Notes on 
Polyphase Sub-Station Machinery." 


Mr. Taylor ssid that, as the paper had already been discussed, 
he hoped the members would bear with him if he repeated any- 
thing that had already been said. He thought the paper was of 
very great practical value. Mr. Eborall had acted the part of 
judge, and collected the pros and cons. ot the three classes of sub- 
station machinery, and bad weeded out the first or asynchronous 
motor-generator, then left the synchronous motor-generator and 
the rotary converter, and impartially pitted them and then summed 
up. The members now had to.acb the part of the jury. He thought 
Mr, Eborall had not quite done justice to the rotary converter. 
He had given a short summary of the advantages of the synchronous 
motor-generator under four headings, and those of the rotary con- 
verter under five or more headings, as follows: The synchronous 
motor-generator—(I) it could be operated from any frequency; (2) 
simplicity of arrangements for control of pressure on the low- 
tension side, which was a great advantage, and very simply done; 
(3) the continuous -currenb pressure was independent of cyclic 
variations in the high-tension feeders, and those did not affect the 
low-tension pressure except when the pulsations were so great as 
to pull the machine up, which, of course, only happened when 
anything very serious occurred ; (4) with the synchronous motor- 
generator, owing to any frequency being used, lighting could be 
done by alternating current, which was a great advantage. The 
advantages of the rotary converter, Mr. Taylor thought, were : (1) 
it had 10 per cent. better efficiency at half load than the motor-gene- 
rator ; (2) the overload qapacity was 50 per cent, better in the larger 
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machines ; (che starting current was 40 per cont. less ; (4) on remov-' 
ing the whole load on the oontinuous-currentside therise of pressure 
was 3 to 5 per cent. less than that of the motor-gefierator, and thus 
gave very regulation ; (5) retary converters were 40 per cent. 
ess in сові for small sizes up to 500 kw.; (6) rotary converters 
took up lees floor space. Mr. Eborall had said tbe first point 
against a rotary was that ib could not be easily regulated. Mr. 


Taylor thought that Mr. Eborall had nos done jastice vo the шау | 


in saying that the simplicity of regulation was nob so good as w 
the motor-generator. As to the third point against the rotary, 
that the continuous current was independent of cyclie variation in 
the high-tension féeder, Mr. Eborall gave the disease, and then 
immediately produced bhe remedy by saying that choking coils 
obviated thaé difficulty, as was shown by what had been done at 
Prague. As to the fourth point, Mr. Taylor held that both lighting 
and traction could be done from the rotary converter at any 
frequency, for he had seen rotaries working at 60 
an 
obviously these cyclic variations which affected the running of the 
rotary ab high frequencies, dnd he thought if: we got a perfect 
engine of high speed—1.e., something like the Parsons steam - 
turbine—whereby s small number of poles could be used, the 
cyclic variations would not bé nearly so greab as with the more 
commonly used slow-speed engine with a great number of poles, 
and if we could double the periodicity we would be able then to 
do both lighting and traction from roteries as well as from motor- 
tors, On the Albany-Hudeon Railroad, which was 36 miles 
ong, trains were run ab 50 miles an hour ; there were three three- 
phase. unite of 750 kw. each and four sub.stations ; and the three 
motor-carriages bad each fout motors of inp A Hine like 
this’ Tigh, frequency, nd Ale did lighting 2 well 
t ency, aa | 
The Manhattan ааа. N.Y., also had 
rotery converters. These were started by the 
phase-induction motor- generators to give continuous current to 
the sub-stations. At С iw the other thing was done. A small 
polyphase motor was attached to the end ef the shaft of tho 
rotary. Mr. Taylor concluded by saying he hoped he had done 
jpstice to the rotary converter, as this was nob the case in. the 


per. | ; 
y Mr. Dickinson said Mr. Taylor had referred to the high speeda 
used in this country, aud asked what was the speed of tlie 
5 on the Albany line, and also what did Mr. Taylor con. 

der high speed? Dat 

' Mr. Taylor m and said he was only speaking compara. 
. tively, but that he had in his mind the Willans type of engine. 
He could nob give the exact speed of the Albany generators. 

Mr. Jenes had nothing to вау on the paper, but that probabil 
wha$ Mr. Taylor meand were quick revolution engines, not quic 
speed — $ e., nob high piston speed engines. 

Mr. MoLeam asked whether $wo-phase motors would starb ali 
right on а load? He had had some correspondence with a manu- 
facturing firm making polyphase plane who had refused to 
guarantee their two-phase motors to sbarb on а load and they had 
told him they would not stert. 

* Mr. Wyld had had some little experience with the equipment 
of sub stations, although not polyphase Some, time since he had 
charge of the erection of several fairly large sub.stations equipped 
with synchronous motor.generators for converting singie. phasg 
high-tension alternating current to continuous current, an 
remembered the реи Дин had in getting them run up for the 
initial charge of the battery, for, of course, the high-tension 
current could not be pst on to the motor until it was up to 
synchronous speed, and there was no continuous currens available 
to run the low-tension side as a motor. In one case arrangemonts 
were mado with a prospective consumer for power to drive a 
temporary dynamo from which current was taken through the 
mains to the sub-station, and the motor generator run up to speed 
and paralleled on to the high tension feeder. Mr. Wyld, there- 
fore, agreed with Mr. Eborall in advocating the installing of a 
small asynchronous motor in the sub.station for running up the 
larger machines, as that was quite practical in a polyphase station, 
bud, unfortunately. the usual motor-generatorsorconverters were too 
large for single-phase motors to start up. With regard bò the 
nanting oc the motors, Mr. Wyld appreciated all Mr. Eboralf had 
said in his paper on the matter, for he knew how the two or }hree 
motor-generators ueed to behave when they were all rannipg in 
parallel, with perhaps bwo or three alternators at the generating 
station, When a abort occürred on the mains, or a bad parallel 
at the generating station or any of the sub- stations. one of them 
would commence hunting, and that affected the others, and then 
pue one or two of them would fall out of step—and, of course, 

low their fuses—and pes] us ad 2 000 or 3,000 volte pressure, 
were not conducive to g ШАНСЫ. These machines were 
worked at a periodicity of 75, and were single-phase, so that 
it was not to be that they would run so well as poly hase 
machines ab a much lower periodicity. In reply to Mr. Lean 
question re the two-phase motors starting on load, Mr. Wyld did 
not think he need fear much in that direction, for be (Mr. Wyld) 
had not as yet known any of his three phase motors to jib, and he 
did not see why the two-phase motors should. 

Mr. Taylor said there was one thing he would like to mention, 
and tha» was that Mr. Eborall evidently did поб think that con- 
tinuous currents had to be varied, for his paper was entirely on 
the question of converting polyp into continuous current, and 
a good deal had been heard just recently against continuous current. 

erhaps some other speaker might have some further remarks to 
make on this point. ` | 

Nr. Wyld thought if Mr. Taylor referred to the last’ pa ph 
in Mr. Wbersil's paper he find that Me. Bhorell was by no 


P mn] 
t ~g 


‘means advocatisg continuous current, and, 


the generators were driven by turbines; ‘therefore it was | 


lange units of 
od of poly- 


in faob, stated 
that although continuous-current sub-stations were necessary and 
advisable in certain cases, he was of the opinion that the best 
solution would be to distribute the polyphase current from 
ordinary transformer sub stations ; and by that means the best 
results . both from a teclniesl and commercial point of view, 
would be obtained. o 

Mr. F. Brown asked what was the lowesb periodiciby that óbuld 
be used for lighting work? à . 

Ме. Taylor replied that he thought 30 ~~ was the minimum 


for incaudescent lamps. 


Mr. Vaudrey said he hardly felt in a position to sum up the 
debate, for, he said, he knew so little sibout polyphase work. One 
feature of the polyphase current was the engine power required. 
Only recently engineers had appreciated the high-speed engine, 
and he noticed that the bigh-s engine was now being adap 
o poly phase generators. He had recently had the fel eg fs 

ng a 1 200 h.p. Willans engine and Brown-Boveri three-phase 
alternator tested at the werks of Messrs. Willans and Robinson., 
The power was absorbed in tanks 8ft. square by Of, deep, and the 
three leads were taken to the tanke and about Gin. or 8in. exposed 
in the water. The whole tank seemed on fire, and he thought this 
rather a novel way of absorbing 1,200 h.p. at 6,000 volte. Mr. 
Taylor had given 80 periodicioy:as a minimum for lighting 
urposes. Derby had 30, and it was an uber failure so far as arc 
fighting went, and was very little bobber for incandescent lighting. 
Fifty periodicity was about the lowest practically. 

Myr. Taylor said that there was a difference whether 100 or 
200 vole lamps were used, the effect of a low periodicity being : 
marked on the 100 volt lamps. | 

Mr. Vandrey, оча, said Mr. Eborall had said that, to bea 
success, tho generator ought to be fitted between the cranks of the 
engine. On the Willans it was at the side of the engine on the 
end of the shaft, and worked admirably. Mr. Eborall no doubt 
was thinking of the Ameritan sléw-s type of engine. 

Mr. Vaudrey thon explained an idea which had been Rgested by 
Dr. Sumpner, that if ab the . a paper was nob forthcoming, 
some person should raise a subject for ussion. The first thing 
that had occurred to him was the question of Boilers for Central 

tions.” Continuing, Mr. Vaüdrey said the question of boilers 
was the very important one of steam generating plant, and his 
experience was that an electrical engineer without a really prac- 
tical knowledge of engineeri was only half an engineer. 
In a large generating sbation she efation of steam was moat 
important. There were so many kinds of boilers now on the market 
that it was important to know which was and which. bad 

ice. The determining factor was that of the space available, 

then the value of land, and, perhaps, the actual cost of put 
down tho boiler had a great deal to do with it. The value of 
had naturally brought the water-tube boiler into great use. No 
doubt if stations had been put outsids great cities such as London, 
as was now being done, the Ba k and Wilcox boiler would not 
have been nearly so common. Then there were the Lancashire, 
dry-back, Babcock and Wilcox, Root (probably tho Babcock 
and Wilcox was the outcome of the Root) Stirling, and 
Niclausse boilers. The Lancashire boilers. which were long : 


* 2 


the water in these circulated rough the tubes, whereas in the 
other class the water was outside the tubes. The question was 
which boiler to select. 10 was шше бо geb а 
boiler in such places as cellars and very confined places, there- 
fore the water-tube class had bo be used. There were, however, a 
great many Lencashiro boilers in use; and why were there so 
many! The Lancashire boiler was so good for inspection and 
cleaning, and had a large storage for steam. Although ite steam, 
raising power was not so rapid, it had some very good qualities. Thé 
dry-back boiler had much in common with the Lancashire, but the 
effects of expansion and contraction were nob so serious, as the 
boiler was much shorter. It was a quick steam raiser, bub the objec- 
tion to it was the number of small tubes. The Babcock and 
Wilcox boilers were мыр DUE steam raisers, and were very useful 
and convenient for con places such as were to be found in 
towne, also for sending out to the Colonies, as ca could be put 
together in their places, and they worked very w The оог of 
cleaning, however. was very great, and unless the water used was 
very clear, the tubes gave aoa More evils arose from bad water 
than rom: anything else. The Birmingham water was supposed 
to be good. bub he had found ib not so, and if he was putting dowa 
а new station he would put down a water-purifying plant. In 
one year the Birmingham water would deposit nearly an inch 
of incrustetion, so the coat of purifying would soon рау for itself. 
The danger of inorustation was thav the plates of the flues 
got burned. Further, the question of water was im b 
n respect to the fibtings amd cocks, and on no account 
whatever should those so-called Sompoande for softening the 
water be used, as tbese often brought more trouble than the 
hardness of the vater. Beiler fittings ought бо be mos 
fully selected. He had once had some fittings supplied by a new 
firm making fittings, and these were to all appesrances' like hose 
of a well-known maker, but when they came to be used they 
did not last six months. Every maker did not seem to know the 
right mixture of metal, and, therefore, enly ‘fittings of the very 
best makers ought to be used. | DEM 


care: 


- — — MEM ы 
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Mr. Jones thoughb the meeting ought to be grateful to the 
chairman for his remarks, and that all would agree with him in 
his remarks re the class of boiler to be used. Nob only space, bub 
safety was an important item in deci upon what class of boiler 
to use, and he thought the water-bube much safer than the 
Lancashire. In the Babcock and Wilcox, as he understood it, 
owing to the rapid motion through the tubes all the deposit of 
scale was carried away. The Lancashire boiler plates were 
weakened by hea when the boilers became encrusted, bat in 
the water-tube boiler that was nob the case, so that even for bad 
water the water-tube was the one to adopt. In locomotive boilers 
he had found oak ten bark liquid answer very weli indeed. 

Mr. F. Brown said that circulation was supposed to take place 
in: the tubes of the water-bube boiler, but he knew a place nob 
very far from the room they were in where the tubes had gob 
furred up entirely in а week, Birmingham Canal water was used, 

Mr. MoLean only put washing soda into his boilers, using. 
Thames water, 


and it answered very well. Locomotive boilers he. 
had found the worst to clean ab the corners of the fire-boxes. In 
the old Grosvenor Gallery station, where the boilers were pressed 
very much, there was trouble with the London water, for the tubes 
got so badly furred that a lead pencil could not have been 
down the tube. There were four boilers, and they had 
each to be cleaned out once a month. With Lancashire boilers 
one could get inside and see what really was going on, and could 
make a very careful examination; in а locomotive boiler that 
could nob be done, The fittings were very important, especially 
the blow-off cocks. 

Mr, Vaudrey, in replying, said, with regard to Mr. Jones's 
remarks about blowing-off the boilers, he thought that а very 
crude method, and no doubt iù would become a nuisance if done 

in a large city such as Birmingham. Abt Liverpool he had 
econ scale jin. off a rived head, and & was, of course, with lake 
water, but it turned out afterwards that there had been so much 
poner about the very soft water that part of the old supply 
some of Lancasbire had been turned in with the new 
supply. did not consider the Babcock and Wilcox boiler 
за ба bad water, as ib deposited even worse than the Lanca- 
shire boiler. 


CATALOGUES RECEIVED. 


Messrs. D. Bruce Peebles and Co. have forwarded to us 
their new catalogue, which has recently been issued, and which 
for general finish and arrangement will compare favourabl 
with any other maker’s list that we have had before us, It 
will be remembered that this firm manufacture P. P. P. 
dynamos and motors, so called because the three gentlemen 
who practically are responsible for the work all have their 
surnames commencing with P. The firm, although it only 
commenced manufacturing dynamos and motors some few years 
ago, has already supplied some 50,000 e.h.p. of generating 
machinery, and its electric motors have feund very large use 
in oentral-station work aud in power distribution. In the 
catalogue there are reproduoed а number of most interestin 
illustrations of the shops in which these electric motors an 
generators are made, and the specifications given afterwards of 
the motors themselves show the liberal margin which the firm 
allowintheirgoods. Farther on in the list, specifications are given 
of the dynamos, ranging in size up to 500 kw., and here again 
the detalis are such as will commend themselves to consulting 
engineers. The prices given in the list are also supplemented 
by the over-all dimensio 
catalogue will be of great value to engineers when drawing up 
єс for new works. 

esars. Richardsons, Westgarth, and Co., Limited, of 
Hartlepool, send us their list of B. В.” continuous-current 
machinery. We notice that the firm are making their dynamos 
and motors in a number of sizes ranging in voltage from 
65 to 500 volts. From the specifications of the various 


machines ee in this list, the dynamos and motors would 
D manufactured on the best lines and with the finest 
mate 


А new pamphlet on the lubrication and formation of bearing 

and also a revised price-list of the firm's ure 

uges, have just been issued by Messrs. Dewranoe and Oo., of 
Great Dover-street, London. 


FORTHCOMING EVENTS. 


Faipay, JUNE 28, 
Seelety.—Ab 5 p.m., ordinary moeting in the Wheat- 
stone Laboratory, King’s MEN apers: Тһе Effect of a 
High-Frequency Oscillatory Field on Electrical Resistance,” 
by Mr. S. A. F. White; ‘Tho Spectrum of Cyanogen,” by 
. E. C. C. Baly and Dr. Н. W. Syers. 
Seelety of Arts.—At 9 p.m., annual conversazione ab the Royal 
Botenical Gardens. 
THURSDAY, JULY 4. 
Rentgen Seciety.—Ab 8.30 p.m., annual general meeting. Mr. 
G. Bowron will show an Oscillometer for Measuring the 
Current and Oscillations in the Secondary Cirouib of an 
Induction Coil or similar apparatus. 


ns of the various machines, so that the |: 


Resident 
. works, July 11. 
Tootin 


** TIC-A-TOC " LUBRICATOR. 


Messrs. Stern Bros., of 57, Gracechurch-street, E.O., have 


recently placed on the market a new automatic lubricator, 
which goes by the name of ** Tio-a-Too." 
the accompanying illustration that the deeign of this automatic 
grease-cup is exceptionally neat, and, what is of more import- 
ance, the mechanical construction is extremely simple. 
action, too, simplicity is also a prominent feature. The throw 
of the crank-pin or eocentric of an engine operates the pendulum 
of the lubricator. 
required—through the grease-cup. 
ordinary engine, running 10 hours a day at a speed of 150 revo- 
lutions a minute, will take 114 days to empty the pint cup. The 


It will be seen from 


In 


This forces the plunger—fast or slow as 
It is claimed that the 


è * 
NET sj 


M 
| 


quantity of the lubricant, however, is easily regulated by 
increasing or diminishing the swing of the pendulum, and if 
desired, the lubricator can also be operated as a hand-compree- 
sion cup while the engine is running. The stem of the plunger 
extending through the top of the cup indicates the amount of 
grease remaining in the cup. Messrs. Stern Bros. are making 
these lubricators in sizes ranging from 2in. to дїп. outside 
diameter. In the first size the extreme height of the lubricator 
when filled is only 74in., while the largest size brings this 
figure up to 1140. The capacity of these two sizes is 4oz. 
and 180z. of grease respectively. For use on eccentrics of 
engines which run continuously, or for a longer time than the 
cup will feed with one filling, special attachment is vided. 
We understand that the device has been patented in land, 
the United States, and other countries. 


APPOINTMENTS VACANT. 


Engineer in Charge of Station, Stepney Borough Council, 
musb have had previous ch of plant consisting of waber-tube 
boilers, high-speed engines, direot- current dynamos, obc., July 8, 
Deteils ip our advertisement columns. 

Shift Engineer, Huddersfield Corporation tramways, £100 per 
annum, July l. Details in our advertisement columns. 

Electrical Engineers, Dewsbury, £250 раг annum, to be 
increased ab the end of 12 months to £300, July 4; tramways, 
Council of the city of Wellington, New Zealand, July 20. Details 


in cur advertisement columns. 


Meter and General Testing Superintendent, Stepney 
Borough Council, July.8. Details in our advertisement columns, 

Meter-Room Assistant, Stepney Borough Council, July 8. 
Deteils in our advertisement columns. 

Canvasser, Ilford district, £2 per week. Applications must be 
delivered to Mr. W. J. Woodward, electrical engineer, 7, Cran- 
brook-road, Ilford, by July 3. Details in our advertisement 
columns, i 

Qualified Gentleman to take the position of head of the physios 
and electrical engineering deparbment, £500 per annum, June 29. 
Details in our advertisement columns. 

Clerk, Ealing District Council Electric Lighting Committee. 
Details in our advertisement columns. 

Engineer, borough of Swansea electricity 
Details in our advertisement columns. . 
Electrical Fitter, Grove Fever Hospital, Tooting-grove, 
Graveney, S. W., 308. per week, July 4. Details in our 


adver onb columns. 
. Switehboard Attendant, Devonport Corporation electricity 
works. Details in our advertisement columns. ` 
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QUESTIONS AND ANSWERS. 
If thou hast knowledge, let others light their candle at it. 


Under this ag we insert questions and answers 
of & practical character relating to central-station work, 
tramway work, or construction work; and for each suit- 
able question offer one shilling, and for the best solution 
of any question we offer ten shillings. We also give 
five shillings for every other answer we print. The answers 
to any question should be sent within 10 days after the 
question has appeared. We would call the attention of 
those sending in answers to the fact that the neatness of 
any sketehes (which must be in ink) sent in is considered 
when marking the relative values of these answers. All 


formul should be carefully written to prevent mistakes as 


to symbols, and all loose sketches should be signed by the 


author. The matter must be written on one side only of. 


the paper. Questions may be sent at any time. 


QUESTIONS. 


589. A corporation with а continuous-current electricity supply 
are contemplating the hiring out of motors, and require a 


scheme to be fully worked out and submitted to them for 


approval What are the essential points to be observed in 
the drawing up of this scheme, more particularly with 
regard to the borrowing and repayment of loan 7—G. | 
590. A Thomson-Houston series circuit is burning with full 
load of 50 aro lamps, when earth faults suddenly develop, 
one on the positive main at the third lamp (counting from 
positive of dynamo), the other on negative main close to 
dynamo (after No. 50 lamp). The faults are very pro- 
nounced, but lamps Nos. 57 and 42 continue to burn, all 
the others, with exception of Nos. 1, 2, and 3, being out. 
мым 3 lamps Nos. 37 and 42 continue to burn 7— 


ANSWERS. 


Questien No. 885. —I have charge of an installation comprising 

-engine and shunt dynamo of about 8 kw., voltage 100. 

here is also a battery of 55 ocells. I wish to charge up 

20 new cells. What is the best means of obtaining a 
steady current at reduced voltage ? 


[The replies to Question No. 383 aro neither so good 
nor во comprehensive as usual, and several are comple- 
mentary of the other; so we give a large number of the 
answers, equalising the prizes.—ED E. E.] 


Answer to No. 383 (awarded 5s.).—There must surely be 
a mistake in this question; the charging voltage for 
53 cells should be 135 to 140 volts, not 100 as stated. In 
order to charge up 20 new cells, the E. M. F. required will 
vary between 40 and 55 volta. Now this will mean that 
the dynamo must work at one-third the usual voltage. 
This reduced E.M.F. could be obtained by either running 
аб а lower speed, or by inserting a large external resistance 
in the shunt circuit. In either case the result is the same: 
the field flax is considerably diminished, and as the current 
output will be the same for the 20 cells as for the former 
55, in all probability it will be impossible under such con- 
ditions te get sparkless commutation ; and it may be that 
the armature reactions will be stronger than the forward 
induction, when most disastrous sparking will result. 
Two simple methods are, however, open for adoption. 
The first is to ran the dynamo at the usual speed and 
voltage, and put an additioual glass box in series with the 
20 cells to be charged; if this is filled with slightly 
aeidulated water, and the charging current is passed through 
10 from two lead plates, it will form a resistance in the 
main circuit which is variable at will, and which ean be 
utilised to absorb the excess of voltage between that 
ulred for the 20 cells and that given off by the dynamo. 
he second method is thie: The writer assumes that the 
20 new cells are required to replace that number which 
have worn out; this leaves 33 in good condition. If, now, 
the shunt coils, which were formerly probably in series, 


are connected to these 33 cells in parallel, but still through | 


the regulating switch and resis‘ance, the dynamo will now 
be a separately exeited, in place of a shunt, machine, and 
the forward induction will be practically what it was before. 
It will now be an easy matter to get the 40 to 55 volts 
required, all that is necessary being to sce that the armature 
is revolved at the reqaisite speed for this purpose. In this 
‘case it will be necessary to watch ihe charging very care 


„ аз а separately excited dynamo is поб so suitable as 
Ди machine for the purpose of charging cell, —M. — 


Answer to No. 585 (awarded 5s.).—The best method of 
charging up new cells is by means of a small booster, but 
since such is not included in the installation, the best 
method would be to charge these cells from the dynamo. 
This will best be accomplished by inserting in circuit with 
the cells some form of resistance to reduce the pressure of 
the dynamo to that required by the cells when fully 
charged. If we allow a pressure of 2:5 volts per cell when 
fully charged, then voltage required by battery = 2:5 х 20 
= 50 volts, .. drop of pressure in resistance will be 
(pressure developed by dynamo) - (pressure required for 
cells)—i e., 100 — 50 = 50 volta. 


- 2 — 


dat Non oF ^ ATE 


A cheap and effective resistance can be made by inserting 
in a small tub or tank, R (Fig. 1), two plates, P P, either 
of lead, iron, or carbon, these plates being held in position 
by means of two strips of wood, W W, placed across the 
mouth of the tub. To each plate is fastened a terminal, T. 
The tub is filled with sulphuric acid (5 per cent. solution). 
Fig. 1 representa the connections, L L are the leads from 
the dynamo, À an ammeter, C the cells to be charged, and 
R the liquid resistance. The great advantage of a liquid 
resistance is the perfectly gradual manner in which the 
current can be regulated. As the cells gradually become 
charged it will be noticed that the current gradually 
decreases, The current can be increased (a) by taking 


resistance out of the shunt, (b) by decreasing the distance 
between the plates, or the current ean be decreased by 


increasing the distance between the plates.—L. B. H. 


Answer to No. 383 (awarded 5s.).—The writer concludes 
that A. P., when he charges the cells, increases the 
speed of his dynamo to get the 55 х 1*6 valte= 128 volta. 
The 20 cells may be charged by doing the reverse—i.e., 
decreasing the speed of the dynamo by putting a larger 
pulley on the dynamo or a amaller one on the engine, the 
speed of the engine could be altered, but it would not be 
found satisfactory. If the pulley on the dynamo was 


changed, the new one woald have to be 108 = 2'6, times 


88 
larger (52 = 20 x 2:6). The exponse would no doubt 


pron the use of a motor-generator or a negative 


‘booster (if the term may be used). The motor-generetor 


would consist of a 100-volt motor, driven by the dynamo 
or accumulators (83 battery) coupled to a 52-volt dynamo. 
The “negative” booster would consist of the usual 
machines, motor and dynamo, the latter in series with the 
main generator, but in this case the dynamo side of the 
booster would be in opposition to the main voltage, so that 
the voltage of this dynamo would be 100 — 52-48 — less 
the C R loss in the armature. 


Yet another way, and by far the best from costs point 
of view, is to charge the 20-cell battery from the &3-cail 
battery. This may be done by cutting out the odd cell, 
cutting the remainder in two, and putting them in parallel 
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52 x2 
ш 


(seo Fig. 1) This would give a voltage of 58, 


voltage necessary for charging 52; so this would be the 
best way, as the ынанса шу needs a few yards of wire 
and needing very little attendance. A more efficient way, 
however, is to put the 55 cell battery in parallel as above, 
and connect the 20-cell battery in series, charge with the 
dynamo (Fig. 2). You would have to run the dynamo a 


little slower (20 x 2:6) + (2:6 x 2°6)=52+67=119 volu 
needed. The difference in speed being so small, could be 
taken up by the gas-engine.—T. W. S. H. 


Answer to No. 585 (awarded 5s.).—The most economical 
way to do this, if time and circumstances will permit, is to 
раб one or more of the new cells in series with the 53. In 
most cases а good margin of adjustable resistance is pro- 
vided in the shunt coils of the dynamo, so that ita E M.F. 
can be raised or lowered very considerably. It must also 
be borne in mind that a small charging current is much 
more beneficial to new ocells than a large one. In many 
cases five new cells could be put in the charging circuit in 
this way quite easily, especial 
be disconnected before starting the discharge. А few 
days of this treatment would charge all the 20 new 

а good deal better than hurrying them with the 
largest eurrent they could take, for this is very apt to 
strain and disintegrate the plates. And again, this plan 
is economical, because it expends no more energy than is 
actually required for the work to be done. No work is 
done on useless resistance, and the little extra time employed 
in с g at а somewhat reduced current is well invested, 
and show itself аз ап improvement in the condition of 
the battery and the light. If all the 20 new celis 
must be charged at once and as quickly as possible, 
and there is no adjustable resistance in the shunt 
coils of the dynamo, then it would be well to take 
this opportunity to add it. Ita resistance should be 
sufücient to reduce the E.M.F. of the dynamo to about 
50 volts, the amount required to charge 20 cells under 
normal conditions. If this cannot be done, then a suitable 
resistance оой must be added in the charging circuit to 
reduce the E.M.F. of this circuit at the terminals of the 
20 cells to about 50 volta. It will be easy to calculate the 
resistance required, because the volte to be lost will be 
obtained by multiplying the current in amperes by the 

ce in ohms—e.g., suppose we have a current of 


20 amperes, and wish to lose 50 volts, then 282 ohms, 


or 24 ohms х 28 amperes=50 volts. The question does 
not state the number of amperes used. Galvanised iron 
wire makes а good, cheap resistancs coll, and it will safely 
T ш amperes per square inch of sectional area.— 


Answer to No. 585 (awarded 5s.).—AÀ. simple way to 
eharge up your new cells would be to connect up a water 
resistance in serles with your cells. A water resistance 
жеў be made in the following way: Procure a fairly 

water-barrel with one end open and four pleces of 
wood about 2110, square and long enough to project a 
little way over the barrel at ite greatest; diameter. two 
pieces of sheet lead abont jin. thick are now got, all the 
material for the water resistance is at hand. 
First connect up the sheet lead and wood as shown iu 
section in Fig. 2; Fig. 4 being a side elevation. Splay 
the ends of the cables connected to the sheet lead as 
shown in Fig. 5. Slip the cables in adjacent to the sheet 
lead and serew up by belts te ensure good contact. Put 


y in summer, and they could . 
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the countersunk nut on the inside, and do not put two 
nuts in the two top connections opposite each other—é e., 
stagger all countersunk nute—so as to avoid any chance 
of short-cireuiting. | 


Fie, 1. —C, colls; M 8, main switches; A ammeter ; 
D, dynamo ; L, lead platee. ö 


The fall connections for charging are shown in Fig. 1. 
Having filled the barrel with water, put the lead plates in 
the barrel as far apart as possible. Run up the dynamo to 
its normal voltage —100 volts. Pat in all the switches 
necessary for charging. Advance the plates, L L. towards 
each other a little bit, but do not get them too near unless 


Nor 


Fie. 3. 


absolutely necessary. Keep them about а foot apart, and 
if the current is not by this time at the proper poiat, add 
a little sulphuric acid drop by drop, stirring well each time 
until the current gete to the proper plate, shown on 
ammeter, A (Fig. 1). It is not advisable to give new 


Fic. 4. 


cells too much charging current or charge them too rapidly 
on a first ch and about half the usual current given to 
the cells would be quite sufficient.—S. L. 


Answer to No. 583 (awarded 58. J.— In order to pass 
the correct charging current through 20 new cells, the 
charging voltage will have to vary from a very low value, 
say 10 volta, at the commencement to about 24 x 20 = 50 
volte at the end of the charge. These low voltages can be 
obtained without trouble from the 100-volt dynamo by 
reducing the exciting current sufficiently. In order to 
prevent the field becoming unstable at these low exeita- 
tions, 16 will, however, be necessary to separately excite 
the magnet from some 1 dent source—in this case 
from the whole or a part of the 53-cell battery. That this 
method of volt reduction is perfectly satisfactory in practice 
is evidenced by the wide use of the ordinary charging 
booster in battery stations. These boosters are, in the 
majority of cases, quite ordinary dynamos, separately 
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exelted, and giving volt variations quite as large as the 
above by variations in the exciting current alone without 
any sparking or other trouble. In our case the dynamo 
would be excited off about 20 or 30 of the 53 celle, and a 
large regulating resistance would be inserted iri the field 
circuit at the commencement of the charge and gradually 
cut out as 1t proceeded. Or, in order to avoid the use of 
a specially large resistance, the number of cells used for 
exciting could be gradually increased as the charge pro- 
ceeded, and in this way the shunt resistance, which is, no 
doubt, already in use with the dynamo, would be quite 
sufficient. 

As an alternative method the 20 new cells could, of 
course, be connected direct to a certain number of the 
53 cells, and this number could be gradually increased by 
means of the ordinary battery switch so as to maintain 
the charging current constant at ita full value throughout. 
This method has, however, the disadvantage of leaving a 
certain number of the 53 cells partially discharged, and 
unless these are separately recharged they are liable to 
give trouble when the battery as a whole is noxt dis- 
charged.—Q. 

Answer to No. 585 (awarded 58.).— The question leads 
one to suppose that the 53 cells are either not charged in 
series, or, if they are, they are not the usual two-volt ones, 


or that the shunt dynamo in opposition to one's motions is 


ble of being pressed up to somewhere like 120 volta 
en charging the cells in series. As the dynamo has 
evidently been accustomed to charge these celle, we will 
leave speculating and pass on to the consideration of the 
best method of obtaining a steady current at reduced voltage 
to charge the 20 new cells, which, I take it, have to be 
charged separately from the 58. 

There are two ways of altering the voltage of the 
dynamo: by redneing the speed of rotation; by weakening 
the feld through placing а resistance in series with tho 
eoils of the field magnets. Farther, the voltege between 
two points of the external circuit may be reduced by 
placing a suitable resistance in the remaining part of the 
circuit, while the voltage of the dynamo remains constant. 
Reducing the speed of dynamo we may at once dismiss, 
being unstable and uncertain in its effect. The introduction 
of a resistance into the external circuit, although very 
wasteful and uneconomical, requires the least disturbance 
of existing connections, and has simplicity to recom. 
mend it. I would suggest that A. R.” connect his 
20 new cella in series, and put a voltmeter across the 
terminals to find their united E. M. F.—say it is 40 volts. 
Taking it as such, about 50 volta will be needed to charge 
the that is to say, 40 volta will be absorbed in over- 
coming the back E.M.F. of the cells and 10 volte in forcing 
eurrent through the cells. If the voltmeter were across 
the celle’ terminals while charging was in progress, it 
would, when the above conditions held, show 10 volts. 
Now connect up dynamo and cells with the voltmeter 
across end cells, and leave a gap in the circuit. Close this 
gap with an adjustable resistance. Probably five ohms 
would do, but more at the start would be better. A water 
resistance is good if there are no other adjustable resist- 
ances handy. Make it by fastening to each end of 
the wire at gap a lead plate one square foot or 
more in area. Suspend the two plates in an oblong 
glass or lead-lined wooden box, taking precautions that 
there are no contacts anywhere. Fill with water until 

tes are fairly well immersed, then make the water con- 

uct by adding a little acid by degrees. Ву shifting the 
p nearer together the resistance may be adjusted 
er, only take care not to touch the plates. Adjust 
till 10 volte are shown on the voltmeter across cells, and 
you will be all right unlees the water overheats, which 
i cid watching while the charglng progresses. 
ow let us consider the effect of putting resistance in 
series with the field of dynamo, to weaken the field and 
so reduce the volts—a method which appears far more 
economical and better, although perhaps causing a little 
more trouble. As before, 50 volte are needed for charging 
the cells, and in this case the 50 volts are needed at the 
dynamo terminals. Disconnect one of the wires of the 
field magnets and close the gap so formed by means of 
an adjustable resistance ef, say, rather greater value than 


са 
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the resistance of the shunt field; the resistance has not 
to carry any great current, and so need not be of very 
special make. Use a water resistance if it is convenient, 
but any adjustable resistance would answer. Now, while 
the dynamo is ruaning at normal speed, adjust this 
resistance until the required 50 volts across the terminals 
are obtained on the dynamo. Then switch in the 20 
cells, taking the ordinary precautions as to current being 
in right direction, and readjast the resistance, if necessary, 
until the required amount of 10 volta are shown on 
voltmeter. Things may then go on till the charging is 
finished. It is probable that the 100-volt meter will not 
glve very correct readings at 10 volta, а matter which 
must be taken into consideration. 

One other matter worth mentioning is the advisability 
of having an automatic cat-out acting when the current 
drops to a certain amount; it is easily arranged for, and 
prevents accidente and annoyance.—W. T. S. B. 


Answer to No. 585 (awarded 5s,).—The fact that a gas- 
engine is employed in the case mentioned, introduces 
difficulties which would not be present if the plant was 
steam driven. | 

Now, the volts generated by any dynamo depend 
upon three factors: (1) the armature speed; (2) the field 
strength; (3) the number of turns in series on the 
armature. Now, in this case the number of turns is a 
constant quantity, and since a gas-engine does not allow 
of much regulation of speed, owing to the governing 
appliances used, and also to the fact that the fall 
power is not developed except above a certain critical 
speed, there remains but one method—viz. to alter the 
field strength. 

From the description given the apparatus appears to be 
a private lighting plant, and in such cases the shunt rega- 
lator, if such is provided, will not allow of any such 
reduction in pressure as the occasion demands. To charge 
20 cells ia series will need from 50. to 60 volts, and to get 
this pressure under the conditions may be done in various 
ways. A large additional resistance inserted in the shunt 
circuit would (if the magnets are ordinarily worked well 
round the saturation carve) meet the case. It could bea 
water resistance, or, better atill, a few yards of iron wire 
wrapped roand a board and immersed in a tab of water. 

Another way would be to excite the machine separately 
from the main battery of cells or a portion of them through 
an adjastable resistance, made as before described, and 
adjusted until the field was sufficiently excited to cause 
the machine to generate the required voltage. This latter 
will probably be the most economical procedure, but any 
method will necessarily be wastefal, however, if (as the query 
leads one to sappose) the affair is only temorary, this will 
not matter so much. It might even be done by charging 
at 100 volte through an iron-wire resietance, but this would 
be most extravagant. Of course, the querist must remember 
that when the shunt is adjusted for the proper voltage for 
switching in, it will require strengthening until the amperes 
passing through the celis are correct, these depending on 
the type, number, and size of plates —A. B. F. 


Answer to No. 383 (awarded 5s).—From the fact that 
when the buttery of 53 cells are fully charged the voltage 
would rise from 106 volts before charging to 132:5—that 
is, 2:5 volta per cell— I conclude from the question 
that A. R.” does not want the voltage of his dynamo to 
rise above this amount, or say 145 volte at the most, which 
would be the case if the 20 new cella were connected up in 
series with the battery. The best way to connect up the 
new ones for charging would be first of all to join them (the 20) 
in parallel by connecting all the positives together and all the 
negatives. Now, the voltage of the whole $0 when charged 
will be only that of one cell when charged, so that thenew 
cells can now be put in to the main circuit’ to be charged 
up with the rest—that is to say, connect them up as if 
only а new cell were being put in. As the new cells 
would probably require à much longer charge than the 
old ones before being ready for working, and as it із 
net necessary to run on for the sáke of the 20 new 
cells, the best way to join them to the main circuit 
for charging would be to connect them up to the first stop: 
on the regulating switch (charging side), taking care that 
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the discharge switeh is not on the same atop at the time of 
doing во. | 

For the sake of simplicity, assume that the eable which 
comes to the first stop ia joined to the positive end of a 
cell—in this case, the first cell. Then by disconnecting 
this cable from the positive end of the cell and joining it to 
the combined positive ends of the 20 new cells, also joining 
the combined negatives to the positive of the cell just 
disconnected, the 20 new cells will now be ready for 
charging. The advantage of joining the new cells to the 
first stop, as before mentioned, is that at the end of 
the day’s charge these new cells can be cut out of circuit 
by means of the ting switch without being discharged 
with the others. Of course, after two or three charges it 
will be found that the new cells will be ready for working; 
then they can be disconnected from the main circuit and 
joined up separately as required.—P. H. | 


NEW COMPANIES. 


The following new companies have been registered during the 
past fortnight : 


Seuth American Syndicate, Limited. —Capitel, £1,500. Object : 
to acquire real or personal property in South America or elsewhere, 
to acquire and operate any systems of tramways in South America, 
and to carry on the business of an electric light company, elec- 
tricians, mechanical engineers, bankers, financiers, etc, 

Tadcaster Electricity Company, Limited.—Capital, £6,000. 
Object: to adopt an agreement with Messrs, J. Н. Ingleby. 
J. Bromett, and William Addinell, to establish stations and 
works, and to generate, purchase, and distribute electrical energy 
for the purposes of light, heat, motive power, and otherwise. 

A. €. Beaver and Co., Limited.— Capital, £6,000. Object: to 
acquire the business carried on by W. E. Sotheby, at 151 to 157, 
Wardour-sbreet, W., as A. G. Beaver and Co., to generate, pro- 
duce, store, accumulate, and distribute electricity, and to carry 
on the business of electricians, mechanical engineers, manufacturers 
of electrical apparatus, metals, insulators, conductors, phonographs, 
bells, and other articles. | 

Hiram Maxim Lamp Company, Limited.—Capital. £70,000. 
Object: to adopt an agreement with C. M. Downie to carry on 
the business of electricians, mechanical engineers, producers and 
suppliers of electricity for the purposes of light, heat, of power, 
and manufacturers of and dealera in all apparatus and things 
required for and capable of being used in connection with the 
generation, distribution. supply, accumulation, and employment 
of electricity, and for the purposes of the company to erect and 
maintain any shops, stores, warehouses, or other conveniences. 

Inverted Incandeseent Lamp Syndieate, Limited. — Capital, 
£12,500. Object: to adopt agreements with the Sunlight and 
Ваѓеоу Company, Limited, and to carry on the business of lamp, 
burner, and fittings manufacturere, makers of appliances for 
in illumi power, gas manufacturers, electricians, 
suppliers of gas and electricity, manufacturers of electrical 
accessories, etc. 

Anto Garriage Company. Limited.—Capital, £20,000, Object:: 
to adopt an agreement with Messrs. L. Ruef and F. Lane, and to 
carry on the business of manufacturers, hirers, and letters to 
hire of motors, motorcars. cycles, bicycles, tricycles, and 
mechanically-propelled vehicles and carriages for use on roads, 
railways, tramways, etc. 

Magnus Volk, Limited.— Capital, £10,000. Object: to 
acquire, undertake, and work the electrical tramways on the 
beach in the borough of Brighton, east of the weet entrance of 
the aquarium, now worked by Magnus Volk under the sanction 
of the Brighton Town Council, and any additions to and exten- 
sions of the said tramways, to carry on the business of tramway 
proprietors, electrical and general engineers, e:c., and to adopt an 
agreement with Magnus Volk. 

B. Thompson and Co., Limited. — Capital, £3,000. Object: 
to acquire and carry on the business carried on ab Frome, 
Somerset, by B. Thompson, of mechanical, electrical, ventilating 
and general engineers, machinists, etc. 

Kington Irenfoundry, Limited.—Capital, £10000. Object: 
to carry on the business of ironfounders. machinery and imple- 
ment makers, suppliers of electricity for light, heat, motive 
power, or otherwiee, mechanical, electrical engineers, etc. 

T. C. Welding and Ce., Limited.— Capital, £1,000. Object: 
to uire and carry on the business of Messrs. T. C. Welding 
., of Liverpool, manufacturers of and dealers in electric 
fittings, obo. 

Motor Trast, Limited —Capital, £3 000. Object: to adopt 
an agreement and to carry on thé business of Mesers, G. F. 
Milnes and Co., Limited, as manufacturers of and dealers in 
motors and other carriages, boats and launches, cycle builders, 
carpenters, electricians. mechanical eogineers, machinists, etc 

Daimler Wagon Company. — Capital, £100. Object: to 
acquire any licenses, patente, and the like, and to carry 
business of manufacturers of and dealers in all kinds of vehicles 
- (whebher о animal traction jor by steam, oll, electricity, 
or other mechanical power), etc, 


department just issued, it ap 
ture on capital account to ch 31, 1901, amounts to 
£169,979. Abstracts of the revenue account and general 
bslance-sheet are given herewith : 


Dr. REVENUE ACCOUNT, £ в. d. 
Generation of electricity : coal, or other fuel...... @ 6080 2 5 
Oll, waste, water, and engine-room stores. 545 14 6 
WV cl oec . 2,499 19 2 
Repairs and maintenance of buildings and planb... 68119 6 

9,807.15 7 


on the 
were appointed, and th 


HULL ELECTRICITY ACCOUNTS. 


From the accounts of the Hull Corporation electricity 
that the total expendi- 


Distribution: wages to linesmen, ete., £597. 16в.; 


repairs, maintenance, eto., of mains, £317. 

бе. 8d. ; re » maintenance, etc., of trans. 
formers, eto., £74. 198. 114.............................. 990 1 7 
Rents, rates, and taxes ...............- — X 1,220 6 9 
Management expenses . 1.592 13 2 
Special charges . . . . . . . 125. 6 8 
13,736 3 9 
Balance carried to net revenue account ............. 10,840 19. 9 


Cr, 
Sale of current por meter at 5d., Sid. and 24d. € в. d. 
for lighting, and 24d. per B. T. U. for motors. . 23,713 7 2 
Rental of meters and other pe ТОРИНУ ^, 769 8 4 
Service connections, testing installations) eto. . 61 8 0 
Premium improve 3 30 0 0 
Deposits (forfeited) ). oos oos sossen o — з 0 0 
£24,577. 8 6 
BaLANOE-SmEET.. 
Dr. Liabilities. . в. d. 
Capital— Loans raised by stock, £54,584, 15a, 11d. ; 
Bank of England, £106,188. 16s. 8d. ............. . 169,773 12 7 
Sundry depositors, deposits on supply of current 79 19 0 
Sundry creditors ................... — — — == 1405 18 8 
| 161,259 2 10 
Sinking fund Ө ЭЩ e$ mentee о ооо ов 6 t us * 99999 оем озо ое otn RE 15,749 14 8 
Reserve fand ..... ........ . —Ó „== 11,929 17 8 
1 — — 
£188,882 14 9 
Cr. . Assete. £ d 
Capital expended on works Апа stores on hand .. 170.173 6 
Lees instalments written off meters............. га 2.785 0 
| | 167.438 5 
Sinking fund in vesbmenbd . . е. T 1,545 19 
Stores on hand, March 31, 190... 364 6 
Sundry debtors, current, materials, obo. — 8,904 3 
£188,332 14 9 


LEGAL INTELLIGENCE. 
LIVERPOOL MORTGAGE INSURANCE COMPANY v. 
BRITISH ELECTRIC WORKS COMPANY. 


In the Chancery Division of the High Court on Saturday Mr. 


Justice Cozens-Hardy heard an action brought by the Liverpool 
Mortgage Insurance Company against the British Electric Works 
Company, Limited, on a motion for judgment. 16 appeared that 
the action was brought by the trustee of a debenture trust deed, 
suing on behalf of and all other debenture holders in the 
company, which is a large Birmingham concern. The deben- 
tures had become enforceable by reason of the company having 
passed a resolution for the voluntary winding-up of the company 
and baviog failed to keep up the value of its cash in hand, 
debts, and stock-in-trade to £30,000. The company, counsel 
stated, could nob go on unless further funds were procared. Shortly 
after the action was commenced Mr. Justice Farwell appointed a 
receiver and managet, and no defence had been pub in, 
His Lordship s 

appear, and held that the plaintiffs were entitled to the order 
тн for. He accordingly granted the usual debenture holders' 


— 


d he was surprised that the company did not 


ecree. | 
Mr, Eve, K.O., for the plaintiff, then said he had taken outa a 


summons asking the Court's sanction to & conditional contract 
which had been entered into for the sale of the company’s 
property to Vickers, Sons, and Maxim. The price to be was 
£60,000, and the purchasers undertook 
amount of £6,000. They acquired, amongst other things, the 
book debts and the cash. The summons also asked for payment 
of a commission of 2 per cent. to the late managing director of the 
company, who had negotiated the sale. | 


A liquidatur of the company stated thab at the meeting ab . 


e voluntary winding-up was resolved on two liquidators, 
, although perfectly friendly, were 
tors who should act for them. A 


which 
unable to agree upon 


liabilities to the · 


Ж 


meeting of sharebolders had been called in Liverpool for the 
following Wednesday, and if the summons stood over no doubt 
counsel would be instructed. 

Mr. Eve said he was anxious that the summons sbould be 
speedily heard, as to keep the works going it was necessary to 
tender for large Government orders. The purchase would be 
completed one month after the sanction of the Court to the 
contract, or, аф the latest, by. J uly 31. 

Mr. Justice Cezens-Hardy adjourned the summons till to-day 
(Friday) and continued the appointment till August 10 of the 
receiver and manager. 


BICKNELL v. KALGOORLIE ELECTRIC POWER AND 
| LIGHTING CORPORATION. 


The case of Bicknell v. the Kalgoorlie Electric Power and 
Lighting Corporation has been heard bofore Mr. Justioe Grantham 
and a special jury in the King’s Bench Division of the High 
Court. The action was brought for the rectification of the 
defendant corporation’s register of shareholders by removing 


plaintiff's name therefrom as the holder of 850 £1 shares, on the 


ground of alleged misreprezentation ia the prospectus. Defen- 
dants denied misrepresentation, and counter-claimed for money 
alleged to be due in reepect of calls. 

Plaintiff's case was that certain important passages in the 
prospectus were untrue, particalarly that to the effect that a 
valuable site for the installation of machinery and planb for power 
and electrie lighting had been secured. It afterwards transpired, 
as alleged: that the only document ths company could show was 
that they bad secured a valuable right," and that was not 
granted anbil March, 1900, six months after plaintiff received the 
prospectus and bought the sbares. Id was said further by defen- 
dante that the Great Boulder Perseverance Gold Mining Company 
and the Great Boulder Main Reef had promised co operation, bub 
it was found, according to tbe plaintiff's case, that they had, on 
the contrary, refased to co-operate. Ав а matter of fact, all that 
the companies in the district said was that if the defendant 
company could supply them with power av least 20 per cent. 
cheaper than was done at that time, and do so within a period of 
18 months, they would give their supporo. 

In the result, however, the jary found tbat the statements in 
the prospectus were true, sud jadgment was entered for the 
defendant company on the claim and counter-claim, with coste, 
application for a stay of execution being refused. 


CONTRACTS FOR ELECTRICAL SUPPLIES. 


EE 


CONTRACTS OPER. 


Taunten.—The Corporation invite tenders for free wiring. 
Tenders by Jaly 1. ; 

Manchester. —Tho Tramways Committee invite tenders for the 
supply of tramway rail bonde. Tenders by July 1. Details in 
our advertisement columns. 

Kirkoaldy.—The Corporation invite tenders for feeders, mains, 


and roadwork and arc lampe. Tenders by July 20. Details in 
our advertisement columns. 


Seuthwark.—Tho Electric Light Committee invite tenders for 
two additional panels to their main switchboard, Tenders by 
July 10. Details in our advertisement oolumus. 

Amsterdam.—The Corporation invite tenders for tramears for 
electric traction with overbead wire (perhaps 140). Tenders by 
Sept. 2. Details in our advertisement columns. | 

Dudley.—Tbe Electric Light and Tramways Committee invite 
tenders for the suppl? ала erection of a steam engine and dynamo. 
Tenders by July 6. Details in our advertisement columns. 


Stepacy.—The Electrical Committee invite tenders for steam 
and other pipework and paper-insulated cables, earthenware 
conduits, ote. Tenders by July 4. Details in our advertisement 
columns. 

Poplar.—The Electricity Committee invite tenders for the 
supply of 5 plant, boiler feed pump, and steam and 
water piping, etc. Tenders by July 1. Details in our advertise- 
ment columns. 

Bradferd.—The Corporation invite tenders for electric motors 
(enclosed type), of 44 h.p., 7 h.p., and 10h p., for a period of 12 
months commencing Nov. 1, 1901. Tenders by July 4. Details 
in our advertisement columns. 

Peplar.—The Electricity Committee invite tendera for the 
supply of multiple-core lead-covered feeder and network cable 
and accessories for mains extensions. Tenders by July 2, 
Particulars in our advertisement columns. 

Madrid.—The Public Werks Department of the Department of 
Agriculbure, Madrid, invite tenders for the construction and 
working for 60 years of an electric tramway from Santiario de la 
Yedra to Balza. Tenders by July 26. Particulars at that office. 


Pentypridd.—Toenders are invited by the Guardians for the 


lighting of the anion workhouee, infirmary, and other buildings in 
connection therewith by electricity. Tenders musb be received 
by Mr. William Spickett, clerk, Union Offices, Pontypridd, on or 
before July 23. 

Giasgow.—The Corporation invite tenders for the supply of 
eoncentric and single main cables, insulated with paper or fibre 


+ 


im 
moisture, or with vulcanised bitumen. 
Detaile in our advertisement columns. 


Meldrum’s destructor furnaces, balancers 
labora, cables, switchboards, and travelling crane, Tenders by 
July 6. Details in our advertisement columns. 


fixin 
lighting of the new floral hall of the market. Specifications, etc., 
may be obtained at vhe office of the borough engineer and sar- 
veyor, Mr. Francie J. C. May, M. I. C. E. Tenders by July 26. 


mr the supply of the followin 
une 
cotton waste, flegs, incandescent lampe, meters, oils, timber, etc. 
Particulars, etc., ma 
secretary, Electricity 


construction, supply, and delivery of 15 electric bramcar 
complete electrical equipmente for 15 cars, and trucks and trolleys 
complete for 15 cars. Specifications, ebc., may be obtained on 
application to Mr. Arthur R. y nager, 
Sessions House, Brandon street, Birkenhead. Tenders by July 16. 


(а) 5 000 cast-iron bases; 
5,000 cast-iron finials; (d) 5,100 cast-iron plates; and (e) 400 
rosettes (including clevises and lewis bolts). 
may be obtained on application to Mr. J. M. MoElroy, ge 
manager. Tramways Department, 55, Piccadilly, Manchester. 
Tenders by Jaly 8. 


struction of mechanical coaling ap 
electricity works, for the Electric 
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ated with oil, bitumen, or other substance impervious to 
Tenders by July 9. 


Cleckheaton. — The Council invite tenders for Lancashire 
boilere, economiser, jeb condenser, feed pumps, suction pumps, 
boosters, accumu- 


Brighton.—The Town Council invite tenders for the supply and 
of all the wiring and fittings n for tho electric 


Manchester. Tenders are invited by the Electricity Committee 
stores during 129 months ending 


30, 1902 —viz : brass and iron castings. coal slack, cement, 


be obtained from Mr. F. E. Hughes, 
epar&ment. Tenders by July 2. 


Birkenhead.—Tenders are invited by the Corporation for ig 
08, 


Fearnley, tramways ma r 


Rio de Janeiro. —Tenders are invited by the Brasilian Govern- 


ment for the supply of electrical machinery for the hoisting and 
transporting of locomotives at the En 
Such particulars as have been received may be examined on 


o de Dentro Works. 


rsonal application ab the Commercial Department of the Foreign 
(fice any day between the hours of 11 a.m. and 5 p.m. Tenders 


by July 8. 


Manchester.— The Tramways Committee invite tenders for 
(b) 5.000 pairs of cast-iron collars ; (c) 


Specifications, etc. 


London, N.E.—Tenders are invited for the erectien and con- 

tus for the municipal 
ighting Committee of the 
metropolitan borough of Hackney. Specification, etc., may be 


obtained at the offices of Mr. Robert Hammond, M. I. C. E., con- 
sulting engineer to the Corporation, 64, Victoria-street, West- 
minster, London, S. W., on payment of El. le. 
4 p.m. on July 4. 


Tenders by 


Lendov, 8.E.—The Borough Council invite tenders for the 
supply of electricity meters, demand indicators, and main fuses. 
Specifications, ebte., can be obtained at the Town Hall, Spa- road. 
Bermondeey, on payment of а fee of £3. 3s., which will be returned 
on receipt of a bona fide tender. The specification may aleo be 
inspected (bub not obtained) at the offices of the engineers, 
Kincaid, Waller, and Manville, 29, Great George-street, West- 
minster. Tenders by noon on July 1. 


Mansfie!d.—The Corporation invite tenders for the supply and 
erection of— boiler-house plant: three Lancasbire boilers, mecha- 
nical stokers, steam pumps, economiser, and motor; engine-house 
plant: three 200-kw. high-speed steam generators, motor trans- 
former, balancing motor transformer, and accessories ; Korting 
condensers and electric pumps, switchboard apd instruments, 
accumulators, overbead travelling crane. electricity supply maine ; 
public lighting: arc lamps, posts, and accessories: meters, 
workshop equipment. Tenders by July 12. Detaile in our adver- 
tisement columns. 


RESULTS OF TENDERS: 


StirHag.—Theo Lighting Committee have accepted the tender of 
Messrs. Babcock and Wilcox, for the supply of steam - pipes, ab 
£823. 

Bundee.—The Council have accepted the tender of Messrs. 
сае Dundee, for the overhead equipment in Seagate, 
ab £2 010. 

Hoylako.—The Electric Lighting Committee have accepted the 
tender of Brewer and Brunt, Hoylake, for the wiring of premises 
under the proposed system of deferred payments. 

Hernsey.—The Council have accepted the tender of Braid, 
Pater, and Co., ab £13,777, for the erection of the new electric 
^ PET station. There were 11 tenders the highest being 

16,941. 

Swansea.—The County Council have accepted the tender of 
the National Electric Wiring Company, Limited, 20, Wind-street, 
аб £330, for wiring Guildhall and offices for purposes of electric 
lighting. 

Thorpe (Norwich). — The Norfolk County Council have accepted 
the tender of N. C. Mann and Co., Red well - street, аб £4,000, for 
an installation of the electric lighting at the county lunatic asylum 
at Thorpe. 

Poplar.—The Borough Council have accepted the tender of the 
Hart Accumulator Company, Limited, for the supply of a new 
storage battery, ab £1,200, with an annual payment of £90 for 
five years in respect of maiobenance. 

Reehdale.— The Corporation have received tenders for six 
specimen olectric tramcare from the British Thomson- 
Houston Company, 83, Cannon-street, E.C., and Messrs. Dick, 
Kerr, and Co., Prudential Buildings, 78, King-street, Manoheater, 


А — 
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Walsal—The Town Council have accepted the tender of 
Thomas Parker, Limited, Wolverhampton, for supplying and 
erecting the new transformer required for the Freer.atreet sub- 
station, ab pg aed for supplying а spare armature for such 
transformer ab 


Whitehaven. —The Town Council have серо. the following 
tenders: British Thomson-Houston Company, Limited, supply of 
new switchboard at the electric lighting station; H. in, 
erection of a testing-box at the corner of her-street and King- 
street; Electric Power Storage Company, supply of six storage 


—The Electrico Lighting an 
e International Electric Company, 


— approval 


Swan 
recommend that the tender of 
Liege, ab £1,470, be accepted subject to the 
‘of the switchboard they propose to supply 
assurance being given that ions of 
for replacement would be y obtainable. 


BUSINESS NOTES. 
^ TRACTION. | 


Dundee. — The Seagato tramways have been extended to 


Peep-o'- Day-lane, | 
Chester.—The o tion to the Corporation Tramways Bill 
has been el cf oe AR " d 
Leeds.—A start has now been made with the eleotric equip -- 
ment of the Wortley tram route. 


Cape Electric Tramways. —The directors of this Company have 


declared an interim dividend of 6 per cent. 


—' The Borough Council intend to petition against 


Paddington. 
the Middlesex light railway seheme in Parliament. 

Grimsby.—It is expected that the electric trams between 
Grimsby and Cleethorpes will be running in а day or two. 

Baker-street and Waterloo Railway.—This compan 
called up а further £2 per share, making the shares £6 paid. 

Brighton.—Tbe Corporation have decided to order five addi- 
tional tramcars from the British Westinghouse Company, Limited. 

Mernsey.—The District Council have decided to present a 
pn against the Middlesex light railways scheme in Parlia- 
men 


Seuthend.—The electric tramcars have been tested over the 


whole of the lines, and the Board of Trade inspection will teke 
place shortly. 


Sunderland.— Ib is expected that ab the close of the current 
peer the profits on the working of the electric tramways will be 
bw 


een £12,000 and £15,000. 

Cardiff.—Ib is stated thab an agreement between the Corpora- 
tion and the tramways company has practically been arrived at as 
to the measurement of the lines. 

Personal —Mr. J. C. Whiteley, late of Halifax, has been 
appointed chief assistant engineer to Mr, 
electrical engineer to the Corporation of Hudderafield. 


Rdinburgh.—The Mound and Tolleroes Corporation electric 


tramway route will be opened for traffic in aboub three weeks. 
The Portobello route, on the other hand, is not likely to be opened 
till tbe autumn. 

Perth. —The Town Council in committee have 
the Perth and District) Tramway Company £20,000 for the tram- 
way system in Perth, with a view to equipping the same for 
electric traction. | 

Birkdale.—The Bill promoted by the Urban District Council 
to authoriee the construction aud working of electric tramways in 
the township has passed the House of Lords Committee presided 
over by Lord Harris. | 

Islo ef Thanet Tramways.—Msjor Pringle has beld an enquiry 
on behalf of the Board of Trade into tbe causes of various acci- 
dents on this system, whicb, it is contended, have affected and 
may in fubure affect public safety. 

Blackpool —The Tramway Committee have decided to alter 
the position of the pillars along the centre of Lytham-road to 
the side of the roadway. The line from Talbob-equare up the 
New-road to the cemetery is to be proceeded with. 

Black Country Tramways.—Is is reported that the British 
Electric Traction Company have intentiona of construeting a line 
from Dudley through Rowley to Blackheath. The Rowley Regis 
District Council have decided nob to join the scheme. 


The Liverpool Accident —Mr. A. P. Trotter, Board of Trade 
inspector, has now issued his report on the trolley wire accident 
on tho Liverpool electric tramway system on Feb. 4 last, the main 
созар which havo already been given іп a previous issue of this 
journal. 

Gravesend.—The National Electric Tramway Company have 
notified their intention to apply to the Board of Trade for consent 
to transfer the tramways order to a new company tho Gravesend 
and Nortbfiset Electric Tramway Company—in consideration of 
the sum of £16 664. 

Halifax.— Good progress is being made with the tramway line 
to Hebden Bridge. The lines have now been laid nearly to Mytholm- 
royd, and the Board of Trade have been asked to send an inspector, 
with a view to the extension from Luddenden Foot to Brearley 


being opened ab once for traffic. B 


and Tramways Committee 


to satisfactory 
the machinery neceesary 


have 


H. N. Thomas, the 


reed to offer 


fedgley.—The British Electric Traction Company have ocom- 


menced work on the new tramway line, which will bring about a 


connecting link between the Wolverhampton borough boundary 
and Sedgley. The whole track which ie 24 miles in length, will 
probably bo finished within three months. 

Oldham. Тһе Park road, Glodwick-road, and Lees road sections 
of the Corporabion tramways undertakings were formally declared 
open on Saturday. These lines are a part of the. scheme for the 
construction of 25 miles of electric tramways within the borough, 
and the portions opened are 22 miles in length. T 

Swansea.—The Swansea and district light railways erder as 
submibted to the Board of Trade for confirmation authorises the 
construction of new lines from Sketty to Port Tennant, the exten- 
sion of the present tramways to Cockett. and to Midiand.terrace, 
Morriston, and the laying of extra lines in the town iteelf. 

Private Bills.—In the House of Lords the Worcester Tramways 
Bill has been read a third time, and the London County Council 
i and Street Widenings) and the Metropolitan Railway 

ills a second time. In the Commons the Manchester and Liver- 
pool Electric Express Railway Bill has been read a second time. 


Electric Tramways and Magnetic Observateries,—A special 
committee appointed by the Government of Bengal to consider 
this matter in Calcutta, have expressed their inability to suggest 
any rule, or rules, which will protect magnetic observatories from 
pedir where the overhead trolley system of electric traction 


London County Ceuncil Tramways.—The London County 
Council on Tuesday voted over £2 000,000 for tramways and 
street improvements. Tbe expenditure of this sum, of course, 
is dependent on the sanction of Parliament in the session of 1902. 
A list of the proposed routes and improvemente was given in our 
last issuo. ý à 

Richmond. — 10 is stated that an arrangement has been made 
with the London United Tramways Company that the agreement 
between them and the Richmond Town Council shall not be 
prejudiced by the decision of the Parliamentary Committee in 
regard to the company’s Extensions Bill, and that it shall be the 
basis of any new Bill they may promote. 

Wolverhampton.—It is reported that the Lorain Steel Com- 
pany have send a cablegram stating thab they are willing to accept 
the contract to lay down their surface-contact system in connec- 
tion with the Wolverhampton Corporation tramways with certain 
“ verbal alterations.“ A meeting of the Tramways Committee 
will shortly be held to consider the point. 

Manohoster-Liverpool Menerail.—The Cheshire Lines Com- 
mittee have farther petitioned against the Manchester and Liver- 
pool Electric Express Railway-Bill. The Committee of Selection 
in the Commons has appointed Thursday, July 4, for a select 
committee to sit and proceed with the consideration of the Bill, 
as already sanctioned by the House of Lords. 

Huddersfield.—A public meeting has passed а resolution 
favouring the application of the Cerporation tramway men for 
iin on Sundays аб the rate of time and-a-balf, which the 

ramways Committee have refused to grant. The Corporation 
have decided tha» the tramlines at Chapel-hill and Lockwood-road 
be doubled forthwith, at an estimated cost of £3 578. 

Musselburgh.— Oa the question of the electric tramway between 
Musselburgh and Edinburgh, the Musselburgh Town Council have 
decided to lay a statement before the Board of Trade in regard to 
the position of affaire, and to point out that the order for the 
tramway had been promoted by the National Electric Traction 
Company, and that the Council were most desirous that tbe 
tramway should be made. 

Paris-Berlin Metor Race,—General and widespread interest is 
being shown in the international motorcar race from Paris to 
Berlin, and a hearty reception awaits those who, being lucky 
enough to escape accident en route, arrive in Berlin in good time. 
Io is asserted thas the German Emperor himself will give a 
welcome on his own саг to the бга arrivals in the German capital. 
England is represented in the race by a 50-b.p. Napier car. 

West Cumberland Tramways Bill — This Bill has complied 
with the Standing Orders of the House of Lords, and has been sent 
for second reading in the Upper Chamber. Petitions on bebalf of 
the Cleator Moor Urban District Council, Whitehaven Hematite 
Iron and Steel Company, and the National Telephone Company, 
praying to be heard against the Biil when the committee ge be 
reached, have been deposited io the Private Bill Office of the House 
of Lords. 

Folkestone,—The Corporation have sealed their agreement with 
Lord Radnor in connection with the proposed tramways, A 
resolution has also been adapted thab if ab any future time tram- 
ways are constructed outside the urban district of Folkestone to 
the boundary thereof, and there are tramways belonging to the 
Corporation inside the urban district to the bouadary.thereof at 
the same point, mutual running powers sbould be conoéded upon 
terms to be agreed upon. 

Preston. — The Tramways Committee have considered applica- 
tions from the promoters of the Lytham Tramway Company and 
the Horwich and Preston Tramway Company asking the Corpora- 
bion's approval of their respective applications to the Board of 
Trade for powers to construct and lay down tramways within the 
borough boundary. Ie was decided to recommend the Corpora. 
tion to appear at the Board of Trade чыр eiu mainly witb the 
object of pretecting the interests of the borough and to obtain 
protective terms. 

St. Marylebone, —The Tramways Commitbeeareof o 
proposed West and South London qunotion Railway 


u thatthe 
undesirable, 
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inasmuch as the Sb. Marylebone portion would duplicate the lines 
of the already sanctioned North - West London Railway ih Edgware- 
road, and, furthermore, the promoters of the West and South 
London Junction Railway propose constructing a station in close 
proximity to the intended station of the North-West London 
Railway near Marble Arch, at which point there already exists 
serious congestion of traffic. 


Salferd-Manehester Tramways.—Referring to our previous 
note on the subject, % has now been officially stated that the pro- 
visional agreement between the Manchester and Salford Corpora- 
tions as to the working of the new electric tramway service over 
cerbein lines passing through bho two districts has failen through. 
The Salford ation have, therefore, decided to run their own 
cars entirely within their own boundary, and nob to continue their 
service into Manchester, It is said, however, that there are hopes 
of a settlement in the near future. 


Bath.—At the last Town Council meeting а formal resolution 
was passed empowering the authority to give notice to purchase 
the present tramway system. This step is in accordance with the 
agreement of the authority with the promoters of the electric 
railway, by whom the cost of the purchase will: be borne. Mr. 
George S. Crisford has been retained to value the undertaking. 
The of the Tramways Committee stated that the conduit 
system was impossible owing to the arches in the city. The Clerk 
oe under the agreement they were: pledged to the overhead 
вув | 

Giasgow.—The.conductors and drivers belonging to. he Coplaw- 
bill and Langside depéte of the 
agitating for payment on the same principle of daily pay as 
was formerly done and with an increase thereon of 2s, per week : 
to reduce the hours of labour to nine hours per day, or as near to 
that as could be conveniently arranged; and to pay time - and 
half" rate of wages for Sunday labour instead of, as at present, 
only the ordinary rate. An electric car driver has been fined a 
guinea for reckless driving in Eglinton-street on llth inst., and 
another driver 10s. 6d. for а similar offence. 


Metrepelitan District Railway Bill.—This Bill, promoted by 
the railway company to carry out an agreement enteréd into with 
а company formed but not yet registered, ealled The Metro- 
politan Districb Supply Company," came before the Select Com- 
mibtee of {the House of Commons presided over by Sir John 
Kennaway on Tuesday. Mr. Pember, K.C.. for the promoters, 
stated they had already power to apply electri¢ traction, bat the 
impecunieus position of the company disabled them from going 
into the market to obtain the necessary capital to eleotricaily 
equip the railway. Mr. Perks, M.P.. а large shareholder, had 
entered into an agreement with Mr. Yerkes, a wealthy American 
financier, with the result that on favourable terms they had agreed 
to find a million of capital, to take up shares and to become 
practically partners in the working of the railway. Opposition 
was offered by the Metropolitan Railway Company and by the 
London and North-Western, who bave running powers over the 
railway. It was stated that the objection of the former company 
was that the District Company by their Bill would require them 
to work on the section of the line common to both companies by 
the Yerkes system. If the Yerkes system were adopted, ib would 
bar oub the adoption of the Ganz system through the whole of tbe 
inner circle. Ib was obvious thab there could be only one system 
in the circle. The question was which was the best. 


Lenden United Tramway Extensions.—The Select Committee 
of the House of Commons which has been considering tbe Lendon 
United Tramways Bill has passed the preamble so far as ib 
relates to 15 out of the 22 miles of new line proposed. The exten- 
1 comprise the whole of the company's proposals with 

to the group of lines in Kingston. Surbiton, Malden, and 
Eeher, and also the Dittona and Molesey line, including the con. 
nections over the Kingston and Hampton Court Bridges, together 
with the company’s authorised Middlesex tramways. The com- 
mittee also passed the company's proposa electric rimis 
between Kew Bridge and Richmond, and the connection wit 
Les пош Hammersmith Broadway over Hammersmith Bridge. 
The c proposal which has been rejected was to construct a line 
from Richmond to Putney, which would eventually join with the 
proposed London County Council system аб the county boundary. 
decision of the committee not to grant a license for this section, 
therefore, will prevent a through communication being establisbed 
ab this point, and leave a space of a mile or more between the 
termini of the bwo systems. This is to be rebted, inasmuch as 
great inconvenience to passengers and considerable waste of time 
must necessarily result therefrom. | Another point worthy of note is 
thab the committee decided that the existing Board of Trade pro- 
vision gave gas and water companies sufficient protection against 
possible electrolytic action on their mains, The Bill now stands 
reported for third reading. 


London Undergreund Raflways.—On Friday Mr. Charles 
Booth gave some important evidence before the Joint Parlia- 
mentary Committee appointed to enquire into the routes proposed 
in various London underground railway schemes promoted in this 
session. He wished, he said, to see a complete system of tube 
communication in the area around London devised so that what 
was done locally might be brought into harmony with the whole. 
People might remove from a congested districb to a longer or 
shorter distance if they had free poops for their choice, and 
gradually London would be expanded. There should be a gradual 


expansion in every direction, and by cheap and uniform fares: 


ple should be carried to any distance, just as in New York a 


ve-cenb fare would carry а any distance up to 10 miles. 
Tramways should be worked by electricity in connection with, and 


— 


Corporation . tramways are. 
n 


THE ELECTRICAL ENGINEER, JUNE 28, 1901 


extension of, tube railways, and they should also cover the ground 
now occupied by omnibuses. Colonel Yorke, chief inspecting 
officer for railways under the Board of Trade, also gave evidence 
founded on knowledge of the conditions of working traffic on the 
Central London, City and Waterloo, and South on under- 
ground railways. He supported, in the interests of economy and 
simplicity, the fixing of a uniform fare for each system. He was 
afraid that an all-night service would not be possible, because an 
interval of a few hours must be left for examination of the line 
and the work of repairs. On Tuesday the committee were 
occupied with the speeches of counsel in support of the several 
undertakings proposed, ab the conclusion of which the room was 
cleared and the committee deliberated in private: On the 
readmission of the public, the chairman seid the committee con- 
sidered they had heard enough evidence, but if owners, losses, 
and occupiers wished to say anything on the question of damage 
and the law on the point they would hear counsel, but not 
evidence. The committee then adjourned till Tuesday next. 


LIGHTING AND GENERAL, 


Yorkshire Electric Power Bill.—This Bill has been read a 
third time in the House of Commons. 

Notting Hill Electric Lighting Bill.—This Bill has been read a 
second time in the House of Commons. | i | 
Pontypeol.—The Guardians are investigating the question 

lighting the workhouse with electricity. 
Swansea. — Mr. J. Н. Cawbhra, electrical engineer to the Cor- 
poration, resigned hls position on Monday. 
Workington. —Tbe Workington Electric Lighting Bill has been 
ordered to be reported for the second reading. 
. China.—It is ваі that а contract for the lighting of Pekin by 
electricity has been obtained by a German firm. | 
Bath.—An enquiry will be held shortly into an application to 
borrow £4,000 for tbe purposes of eleotric lighting. | 
Society of Arts.—Sir Frederick Bramwell has been elected to 
the presidency of the Society of Arts for the coming year. | 
Bedferd.—A further sum of £3,000 is to be borrowed for electric 
lighting purposes ab £3. 10s. per cent. per annum interest. 


Beckenham. —Mr. M. K. North has held an enquiry into the 
application of the Council to borrow £20,000 for electric light 
extensions. 

Glasgow.—The Corporation have decided to apply for a pro- 
visional order to supply electrical energy within the burgh of 
Kinning Park. 

Hoylake.—The contracts for the lighting of the town hall by 
electricity have been sanctioned by the Council, and the work will 
shortly be taken in hand. | 

Sligo.—Mr. Enright has advised the Corporation to summon а 
special meeting to give him authority to apply for an electric 
lighting provisional order. 

Elland.— The report on the propoeed electric lighting presented 
by Mr. Emmott, electrical engineer, of Halifax, is being circulated 
as private and confidential, and appears to be received favourably. 

Factory Act.—Mr. Strachey, M.P. has consented to propose a. 
clause io the Committee on the Factory Bill for the purpose of 
bringing Crown posb offices under the operation of the Factory 
Acte. 

Tadcaster. — The Guardians have granted sanction to the 
Tadcaster Electricity Company, Limited, to apply, for a pro- 
visional order in pursuance of Section 4 of the Electric Lighting 
Act, 1882, ö 

Sandgate.—The Council are urging the Hythe and Sandgate 
Electric Company to state definitely what they intended to do 
with regard do supplying Sandgate, as they have a number of 
applications. 

Croydom.—Current for motive. power is now to be supplied on 
the maximum-demsnd system. Sevenpence will be charged per 
unit for the first hour’s average demand, and ld. per unib for the 
remainder of the supply. | | 

Falkirk.—A deputation of the Town Council is to visit Ayr, 
Edinburgh, Leith, and other places for the purpose of gaining 
information in regard to the working of the Council's electric 
lighting provisional order. 

Electric Lighting in Wales.—Tbe Bill to confirm provisional 
orders for electric ligbting, which has passed the Examiner, and 
was reported for second reading in the Commons, contained 
visions for Aberavon, Mountain Ash, Neath (rural), and Ponty- 
pridd 

Hernsey.—The Telephone Company having informed the Council 
that the telephone service would be resumed if the Council would 
allow a single pole to be erected во the corner ot Hampstead - lane, 
the Council decided last week nob to offer any opposition to this 
being done. 

Institution of Junior Engineers.— The secretary (Mr. Walter 
T. Dann) desires us to announce that the address of the institu. 
tion on and after July 1 will be 39, Victoria-asbreet, Westminster, 
rooms having been taken there on the fireb floor for offices, reading- 
room, library, etc. 

Aberdeen Harbour Board.—Ab the last meeting of dho Docks 
and Pilotage Committee of the Harbour Board the engineer 
reported that the electric lamps on the quay had now been fully 
equipped, and it was resolvel to pay Mr. Bell, the electrical 
engineer, £50 for his services. : 
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Dungannen.— The Bill to confirm an electric lighting pro- 
visiomml order to authorise the Urban District Council of 
Duügannon to supply electricity within the limite of their aroa 
has been reported for second reading. 

Ardsley. —Application is to be made for an electric lighting 
provisional order authorising the Urban District Council of 

East and West to supply electricity for public and 
private purposes within their district. 

Simia. —Mr. Meares's scheme for the establishment of works 
for the electric lighting of Simla is estimated to cost approxi. 
mately Rs 9.71, 275. This figure includes the pumping plant and 
the cost of house wiring at Rs.30 per ligbt.—Zndian Engineering. 


Aberdeen.—The kirk session of tho Hast Parish Church are 
willing to pay £75 towards tho cost of the electric lighting of that 
church on condition that the work of introducing the installation 
be commenced at once, and that the lighting arrangemen's be 
finished by the end of August. 


Presten. —The Tramways Committee have been considering the 


question of the purchase of the electric supply company's under- 
teking for the supply of electric power, but ib ^ stated bhat, owing 
to the prohibitive price asked by the company, the committee 
eannob recommend Corporation to purchase. 


Wireless Telegraphy.—Tbe steamor Tyrian has been dis- 
patebed to establish the first Canadian station for wireless 
telegraphy at West Point, Anticosti. The '’Tyrian’’ will also 


lay for the Government a cable 22 miles in length connecting 
Belle Isle with the Government line to Quebec. 


Valley Blectrical Power Bill — Tho Examiner of 
non · compliance in the case of the 
Clyde Valley Electrical Power Bill, so that iù will have to come 


Clyde 
Standing Orders has 


ore the Standing Orders Committee of the House of Lords 
о will no deubt suspend the Standing Orders to allow the Bill 


—4A special meeting was held last week to con. 


Berkhampstead. 
о the advisability of obtaining a provisional order for the supply 
ho 


electric light in the parish, bet no decision was arrived ar. 
chairman stated that ho was аб St. Albans recently, and the mayor 
‘had publicly stated that they were going in for electric light 
there, and were not going to charge the ratepayers a peany for ib. 


Panteg.— The Rhondda Urban District Council having entered 


into an agreement with the South Wales Electric Power Company, 
by which the value of the unit would be the minimum of 2d instead 
of the maximum of 3d., the Panteg Urban District Council are 
steps to come to a similar agreement, as it is to be pro- 

to put down а third generating station there at some future 


.—À tender was recently accepted by which the 
National Electric Wiring Company undertook to wire the town 
hall for £408. 14s. Tho account certified was £662. 153. 8d., sub. 
ject to a reduction of £59. 10s., leaving а total expenditure of 
£003. 5s. 8d. to be met, owing to a number of alterations for the 
making of which it is said the General Purposes Committee, and 
not the Electric Lighting Committee, were responsible. 

98. Panoras.—The London Coun 
advance £50,000, part of a loan 
oer ga purposes, on condition that ib is taken up at once and 

th interest at the rate of £3. 10s. per cent. per annum 


s жаг 
thin 42 years, the Borough Council eying the costs of the 
оос sanctioning the 


loan. A previous resolution of the 
expenditure of £29,390. 5s. 6d. for additional feeding mains has 
been rescinded. 

Brighton Telephones. — The Corporation have asked Mr. 


Bennett to prepare a map showing an extension of the Brighton 
e i to aliras Haywards Heath and Cackfield and the 


adjoining rural districte, ош Lindfield and Wivelsfield. 
They have also decided do ask tbe Postmaster General if he would 
be prepared to extend the Brighton telephone area so as to 
include the urban districte of Haywards Heath and Cuckfield and 
the adjacent rural area. 


Lendon County Council. —The Council have agreed to lend the 
Hampstead Borough Council £12,500 for purchase of a site for 


electric light station, and the Islington Borough Council £3 236 and 

the Stepney Borough Council £26 507 for electric light installa- 

tions. On May 2, 1899, the Council gave permission to the 

National Telephone Company to lay three mains in the soutbern 
thway of Bow Bridge, and we are informed that the company 
ve abandoned their application. 

Dundee.—At a telephone meeting of the sab committe 
appointed in connection with the municipal telephones 
for Dundee on Tuesday, a letter was read from the National Tele- 
phone Company, protesting nat any interference with the 
wayleaves of the company, and stating that the company had 
. expended a capital of £95,000 in Dundee. Withoud dealing with 
the letter, ib was resolved to send a deputation to Glasgow to 
make enquiries regarding the coat and working of the manicipal 
telephone system there. Ib was stated that the income of the 
electricity tment for May amounted to £601, whieh is £465 
more than for the corresponding month a year ago. 

Glasgow Telephones.—The Corporation have issued a prelimi- 
nary list ds their корош 8 2e n yer 9 dhe 
increase, number ab present being . r n have 
over 5,000 lines on order, and claim that neither 3 nor 

can overhear wat is no» intended for them. Another 
improvement is in the case of trunk calls from Post Office call 
boxes in other towns, only а "gs trunk fee having to be paid 
without any terminal charge. Special 
for telephone messages for transmission over the publie telegraphs, 


Council have desided to 
£77 111, applied for for 


over, provided such ‘accounts be 
agreements provido also being furnished. andar ge reir taa 
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telephone messages to be forwarded as letters by post, and call for 
Post Office messengers for express delivery of letters or parcels, 


Melton Mowbray.—The 8 Committee of the Urban 
District Council having come to the conclusion to treat both 
the gas and the electric companies in a fair and impartial 
manner, decided that a tender should be send in from each 
company for a period of three years. Subsequently the electric 
lighting company submitted two'alternative schemes, ab £325 and 
£385 per annam. The vender from the gee company came to 
£334, 13s. 4d. per annum. The lowest tender has been accepted 
by six votes to two, and the Council as a whole will act as a com. 
mittee bo obtain specimens of lamps. 


Blackpool —Acoording to the last report the revenue for the 
year amounted to £23,530. 18s. 10d., made up as follows : Private 
lighting. £14658; tramway current, £3 190; public lighting. 
£5,656 ; sundries £96. The expenditure totalled £16,186, leaving 
а gross profio of £7 345, dealt with as follows: interest and sinking 
fund, £7,550, less deficiency supplied by general distriet rate. 
£205 —total, £7,345 The unite generated in the year to March, 
1901, are 1 760 459 against 1 427 607 last year, being an increa-e 
of over 23 per cant. At March 31, 1901, there were 910 con- 
sumere and about 80 miles of electric lightiog maias, Number of 
public arc lampe, 240 ; incandescent lampe, The total electric 
lighting capital stood ab £145,094 a» March 31, and the sinking 
fund at £11 845. 

Clifton.—Meesrs. Rouch, Lambert, and Penny, of 6, Sb. Stephen- 
street, Bristol, have jusb completed an electric light installation 
in the parish church. On the centre main ceiling are placed 
two pendant fittings. with 10 25 c.p. lighte on each. controlled by 
two switches to enable either the foll power or half power to be 
used. The galleries are illamioated by 12 three-light pendants, 
suspended from tbe ceilinge, and underneath the galleries are 23 
single ceiling lighte. All fiotings to the céilings are arranged so 
that the ligho may be raised and lowered as required. Fittings 
have also been placed in the vestries, lobbies, tower, organ i 
and crypt. Iois probable thab two more of the Clifton churches 


‘will follow the example of the parish church. 


Improved Eleotrio Glow Lamp do.— This Company, who have 
removed to 7, Great Newport-street, St. Martin’s-lane, state thao 
they have taken this step owing to their inability оо renew the 
lease (now terminating) of their premises, and on account of the 
large increase of their business in etreed lightiag and other depart. 
ments which will make the concentration of their offices and 
works an advantage. The Company hope in the future to confine 
themeelves exclusively to the trade, while continuing to make a 
speciality of their electric incandescent lamps as heretofore, and 
of street-lighting and all fiotings aud work in connection therewith. 
The firm promises in addition an exteneive show of motors and 
other electrical accessories of all description. Several new liste 
will be issued shortly. 

Fulham.—Oa Dec. 15 1897, the late Vestry entered into an 
agreemeno with the National Telephone Company, Limited, con- 
senting to their laying ander the streste ground wire and cables, 
inspection chambers obc., for the purpose of telephonic com. 
munication, the company paying to the Vestry a small rental for 
such permission. The company laid various pipes and tubes, and 
on July 30, 1900, the Vestry, in pureuance with provision con. 
tained in the agreement, served the company with notice to 
remove all wires and cables, otc., within 12 months. This notice 
has now been withdrawn and a fresh agreement entered into, the 
company undertaking to lay no additional wires, cables, appli- 
ances, etc., without entering into а new agreement, to be 
entirely separate from the agreement first mentioned. 

Brierfield. — According to the Nelson Ohronicle, lb appears that 
the recent actien of the Corporation of Colne will almost certain 
lead to the total collapse of the Brierfield electrieal scheme, 15 
will be remembered that ab the last meeting of the Brierfield 
Council, Mr. Cooper, the electrical engineer to the borough of 
Colne, was | dar ved appointed electrical engineer to the urban 
district of Brierfield, and was instructed to proceed with the 
scheme of erecting an electrical supply station аб Brierfield to 
cosb £10,000. This arrangement was а capital one so far as Brier- 
field went, bub it was a one-sided one in which Colne could rightly 
be expeoted to insist on having a say, as that authority employs 
Mr. Cooper at а large salary to carry out their own electrical 
enterprises to success Bub tbe Colne Eleotrical Committee sub- 
sequently decided to take such steps as would withdraw the 
services of Mr. Cooper, their engineer from tbe service of Brier- 
field Council. Tais is a heavy blow to the Brierfield scheme, as 
very great expense will have to be incurred in order to fill the place 
which Mr. Cooper has been called upon to vacate. 


Bray. — The town clerk having submitted a statement showing 
that, looked upon as a trading concern, the electric light works 
showed a loss on the year’s brad to March 31, 1901, of £605. 
2s 9d.,.and the matter having а discussed at length, the 
Electric Light Committee concleded that, having to the 
fact bhab the Council bad been selling electric current for less 
than the cest of production, a revision of charges should be made, 
and recommended to the Urban District Council on the 20th inst, 
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to increase the price of eursenb, and the report was sent back to 
the committee. 

London Gazette. —A receiving order has been made out in the 
estate of C. A. Church (trading as H. Conolly and Co), 120, 
Kentish Town-road and 12, Hampstead - road, London, on debtor's 
petition. The first meeting in the estate cf the above was held 
on June 27 аб 11 a.m. ab Bankruptcy-buildings, Carey-atreeb, 
W.C. The public examination will take place on July 24 at 
11 a.m. at Bankrupbey-buildings, Carey-atreet, W.C.—The estate 
of A. G. Inrig (trading as the Globe Electrical Company), 46, 
Whitepost-lane, Victoria Park, bas been released from trustee- 
ru en receiving order has been made out in. the estate of 
A. Sharp, lodging аб Lane Head, Rastrick, Brighouse, Yorks, on 
debtor's petition. The first meeting in the estate of the above will 
be held to-day at Official Receiver’s Offices, Town Hall-chambera, 
Halifax. The public examination will take place on Jaly 15 at 
2 p m. at County Court House, Prescobb-street, Halifax — The last 
day for receiving proofs in the estate of J. Brown, lately reeiding 
ab 278, ps ec West Sunderland, is July 6. Mr. J A. 
Longden, official receiver, 25, John.street, Sunderland, is trustee. — 
The final meeting of the Premier Electric Lamp ‘Syndicate 
Limited (in liquidation), will be held at the offices Mesera, 
Wade, Chalmers, and Co., chartered accountants, 5, Fen wick-streot, 
Liverpool, on Aug. 18 at 2 30 p.m. E 


Telephone Trusk-Line ә. —The new chief trunk line 
exchange ab Franzosichestrasee, Berlin, for the exclusive inter- 
urban and ipternational telephone communication was opened on 
June 21. The system now in use means a eonsiderabie step 
forward in the development of telephony in Germany, for while 
up to now all trunk lines to Berlin terminated there, and could 
nob bo brought into connection with each other, the new trunk- 
line exchange enables the combining of any trunk-line wires, 
thereby providing the means of allowing telephonic intercom- 
 munication between nob less than 17,000 towns all over Germany. 
This reorganisation naturally required an enormous amount of 
‘mow and reconstruction, and the whole of the work connected 
therewith was laid into the hands of Messrs. Mix and Genest, 
Limited, of Berlin, This trunk-line exchange has been specially 
designed by the said firm, and has bad a preliminary trial ab the 
trunk telephone exchange at Chemnitz where during the sbort 
time of ite introduction it has shown such reliability and such 
decided acceleration of service that the General Post Office 
decided upon its adoption on а larger scale for Berlin. and has 

‘pow also ordered the trunk.line exchange at Magdeburg and 
Halle to be fitted up after the вате plan. Ibis claimed that now 
the German Telephone Department possesses the most up to date 
trunk-line exchange in existence. 

British Thomson-Houston Co.—In view of the statements that 
have appeared ín the daily Press, and in answer to numerous 
enquiries in regard to the same, the British Thomson. Houston 
Company inform us that the facts as reported are substantially 
correct. Asis well known, the British Thomson. Houston Com- 
y own the patent rights for Great Britain of the General 
lectric Company of New York, the Thomson-Houston, and other 
companies, and, whilst the General Electric Company of New 
York have always been interested to a certain extent in the 
British Thomson-Houston Company, they have now increased 
that interest, and purchased British Thomson-Houston stock 
formerly held on the Continent. ‘This does not affect the holdings 
in this country, and, in fact, the purchase meets with the 
approve of the British sharebelders. The works now being built 
at Rugby will be pushed" to completion, so that the manufacture 
of apparatus for the English market and export will be com- 
menoed as soon as possible. The Board of the British Thomson- 
Houston Company will be joined by Mr. C. A. Coffio, president, and 
General Eugene Griffin, first vice-president of the General Electric 
Company of New York, thus giving the General Electric Company 
of New York three directors out of a total of 18, Mr. W. J. Clark, 
the manager of the foreign Sa oa aaa of the General Electric 

‘Company, already being a member. i 

W. P. Hartley, Bermondsey.— Aboud 500 gentlemen assembled 
on Tuesday afternoon to witness the opening by Мг. Н. C. Cust, 
M.P., of an extensive jam and marmalade factory at Green-walk 
Bermondsey New.road, S.E. The factory contains over 1,600,000 
cubic feeb, divided into seven or eight ig cm he as the largest 
building allowed by the London County Council must nob excee 1 
250,000 cubic feet, Mr. Hartley comes from Aintree, Liverpool. 
where he has similar works, with a report of nob only allowin 
his workpeople to share in his profite, but also of caring for their 
sanitation and comfort. The buildings are airy and substantial, and 
labour-saving appliances and electric fane abound. Five electric 
lifte have been fitted by Messrs. R. Waygood and Co., Falmouth- 

road, South. Dover-street. . They are of one-ton capacity each, the 

motors being of 17 b.p. Two Schuckert motors, of 10 h.p. each. 

are used for driving boxmaking and other machines, The 17 

electric fans were made by Messrs. Matthews and Yates, Limited, 
and they vary from 18in. to 30in. diameter, the motors being of 

j h.p. to 14 h. p. The whole is lighted by about 700 16-c. p. lampe 
aad 26 Thomson-Houston arcs of the enclosed type. The generat- 
ing planb consists of two horizontal slow-s engines made by 
the Bu Ironworks Company, driving, үле of ropes, two 

485 Schuckert multipolar dynamos, each having an output of 
69 kw. at 220 volte. Space is provided in the engine-roem for 
additional plant when extensions become necessary, Three 30ft. 
by 7. Gin. Lancashire boilers, made by T. Bellies and Son, Hyde 
Junction, constructed to carry a pressure of 1501Ь., supply the 
eteam. Great attention is given to smoke prevention and smoke 
mis pana Mechanical stokers of the latest design are fitted, 
in to minimise the escape of smoke to the greatest possible 


 Medhurst considers 


extent. The fine chimney stack is 130fb.. high, with an unusually 
large internal flue, the diameter being Sib. from bottom to top. 
with an outside base of over 16ft. across. The main switchboard 
is of white marble, and contains two dynamo psmels fitted with 
ammeter, voltmeter, double-pole main switch, single pole main 
fuse, automatic cut-oub and shunt resistance for each machine, 
one spare dynamo panel for future machine, aud two circuit panels 
for the various lighting and power circuits, The circuits are 
provided with throw.over switohee, enabling them $o be fed by 
either dynamo as required. The wiring is carried out ou the 
distribution system, each floor having ite own distributing switch 
and fuse board. The wires are, for the most part, run in wood 
casing, bub in the boiling-rooms and other portions where steam 
and acid vapours are present, they are protected by insulated 
conduite, Ia the latter portions the fittings and distributing 
board cases are of watertight pattern, Mr. R. J. Wallis Jones, 
M.I E.E., of Great George - streeb, Westminster, was the consulting 
engineer. Mr. Fielden was the engineer for the contractors for 
the work, Mesars. Simpson Bros., of Hapton, near Burnley. 


Kensington.—The Council are supporting the action of the 
London County Council with regard to the Notting Hill Electric 
Lighting Bill, and will ask the insertion of a clause providing that 
the powers under the provisions of the Electric Lighting Acb, 1888, 
and of the Notting Hill Electric Lighting Orders, 1889 and 1896, 
of purchasing the undertaking of the company should extend to 


‚апу lands’ acquired or works constructed by the company under 


the powers of the present Bill as if such iand formed part of the 
undertaking ; and they are of opinion that tbis course should be 


adopted, and that, if necessary, a petition should be lodged against 


the Bill in order to secure that the clause referred to be inserted. 
The lighting engineer has reported that he has been in com- 
munication with the several electric lighting companies in the 
borough ia connection with the arrangements to be made for the 
lighting of Kensington High-street, Kensington - road, Brompton- 
road, Holland Park- avenue and High.street, Notting Hill, with 
electric arc lamps, and has ascertained from them that there will 
be no difficulty in getting a supply for the lamps, exoepb on the 
north side of Kensington High - street and Kensington road, in the 
area of the Notting Hill Electric Lighting Compauy. Ib appears, 
however, tbat this company would not object to the necessary 
current being obtained from the Brompton and Kensington Elec- 
tricity Supply Company, who would light the south side of the 
road, and that the latter company are willing tc supply the lam 
from their mains on the south side of the thoroughfare. The 
Council are communicating with the two companies with a view 
to the difficulty being satisfactorily arranged. 


New Issue.—The Urban Electric Supply Company, Limited, 
incorporated with a share capital of ,000, divided into 50,000 
5 per cent. cumulative preference share of £5 each (£260,000) and 
50,000 ordinary shares of £5 each (£250,000),: of which 4,000 
ordinary shares have already been subscribed for by, and alloted 
to, Edmundson's Electricity Corporation, Limited, are. issui 
30,000 5 per cent. cumulative preference shares of £5 each 
30,000 ordinary shares of £5 each. A. dividend of 5 per cent. on 
the preference shares and a minimum dividend of 5 per cent. on 
the ordinary shares has 85 guaranteed until Dec. 31, 1910, by 
Edmundson's Electricity Corporation, Limited. The directors 
are Messers. Francia Edward Gripper, M.I. E. E. (managing director 
Edmundson's Electricity Corporation, Limited), Clifton Villa, 
St. Margaret'a-on-Thames (chairman); Edmund Charrington, 
A. M. I. C. E., Mayfield, Chislehurst, engineer; Herbert Brent 
Grotrian. Hare-court, Temple, E.C., barrister-at-jaw ; William 
Page (director of the Brompton and Kensington Electricity 
Supply Company, Limited), Rickmansworth; John Cuthbert 
Wigham (direotor Woolwich Districb Electric Light Company, 
Limited), Coanwood, Surbiton, Mr. F. Hastings Medhurat 
M.LE E. (F. H. Medhurst and Lloyd), 13, Victoria - street, 
Westminster, S. W., is the consulting electrical engineer. 
This company was formed in 1898 for the purpose of obtaining 
powers to work electric light and tramway undertakings in various 
poe iu England and Scotland. Powers have been acquired either 

y this company or by others acting under its control for electric 
lighping in Camborne and Redruth, Glossop, Twickenbam, Hawick, 
Grantham, Berwick.on-Tweed, Bishop Auckland, Godalming, 
Newton Abbot, Stamford, Dartmouth, and Weybridge, and for 
34 miles of electric tramways in Camborne and Redruth, and a 
provisional order for the 44 miles of tramways at Glossop has 
been granted by the Board of Trade with the sanction and 
support of the Corporation of Glossop, and only awaits the usual 
confirmation by Act of Parliament. The construetion of the 
works will be undertaken by Edmundson’s Electricity Cerpora- 
tion, Limited, which provides, inter alta, for their profit being 
fixed by the consulting engineer of the company, or in case 
difference by arbitration, They also undertake the su ion 
and general management of the various. works until Deo. 31, 1910. 
Mr. Medturabt recently inspected all the towns for. which the com- 
pany hold electric lighting and tramway provisional orders, 
Regarding Twickenham, Grantham, Berwick-on-T weed, Newton 
Abbot, Stamfdrd, and Weybridge, he states that there is certein 
to be a good demand for electrical energy for lighting purposes in 
each of these towns, and that in each of them the price ab which 
consuniers will obtain electric light will compare very favourably 
with Ње present rates for gas- lighting. At Dartmouth the Govern- 
ment is erecting a great naval ing college, and he under - 
stands that this institution will uire electricity for some 
8,000 lights from the company’s Dartmouth central station. 
At ing the Charterhouse School will require a 
considerable Mr. 


supply of current in the coming winter. 
de the terms of the contract between the 


THE ELECTRICAL ENGINEER, JUNE 28, 1901. 


951 


Urban Electric Supply Company, Limited, and Edmundson’s 
Electricity Corporation: Limited, is in 
reasonable, as all the shareholders of the Urban Electric Supply 
Company, Limited, are certain to receive 5 per eent, interest on 
their capital from the date of their subscriptions till the end of 
the year 1906. By the end of 1907 he estimates the capital 
will have increased to £850000, and that the 
and commercial results will be as follows: Neb 
1907— 2,800,000 unite ab an average profit of 3d. 
( 24d., the cost of production, and 54d., the 
price obtained), £85,000 ; 420,000 ear miles at an average profi of 
4d. (difference between 54d. and 94d,), £7,000—total, £42,000. 
He thinks the sum of £650,000 above mentioned mighd well be 
made up as follows, when the result would be: £150,000 дереп. 
tures at 4 per cent. require £6,000 ; £200,000 5 per cent. pre- 
ference shares require £10,.000—t0oal, £16,000; leaving for 
£300,000 ordinary shares, £26 000 ; which is equal to 83 per cen. 
In order to show the аы! increase in net profit with every 
justifiable increase in capital expenditure, the following figures 
are given: Capital outlay in 1910, £1,000000. made up as 
follows—-£300,000 4 per cen. debentures, £350 000 5 per cent. 
prefetenoe abares, ‘£350,000 ordinary shares. Nev revenue, 
1910: 5,800,000 unite av an average profit of 3d. per univ. 
£72,500 ; 480,000 саг miles аб an average profit of 4d. per car mile, 
£8 .000—toval, £80 500; £300,000 4 per cent. debentures require 
£12,000; £350,000 5 per cent. preference shares require £17,500 ; 
ц cent. depreciation requires £15,000—t0oal, £44,500; 
3 for 350,000 ordinary shares, say, E36. 000 (which ie equal 
to 10 per cent.). Full particulars will be found in another column. 


| | — — ů— ——— 
PROVISIONAL PATENTS, 1901. 


i 4 JUNE 17. i | 
Imprevemeats in oleetrio motors, Arthur O'Neill Fox, 
46, Lincoln's-inn-flelds, London. (Complete specification.) 
18949. Improvements relating te olectromagnotie winding 
mechanism fer olocks. Theodor Schäffer, 11, South. 
ampton-buildings, Chancery-lane, London. 

12350. Improvements in revolving electric igniters. Anson 

Groves Ronan, 40, Chancery-lane, London. 
JUNE 18. 
18388, Improvements in portable olectrically driven drilling 
| apparatus. George Frederick Campbell and Stanley 
Thomas Isherwood, 34, Castle.street, Liverpool. 

12400. Trolley for electric cars. John Liddle, 154. St. Vincent) 
spreet, Glasgow. (Laclede Car Company, United States.) 
(Complete specification. ) 

18405. Improvements in bending electric railway and tram- 

way гай joints. John Stanley Holme, The Promenade, 
Egremont, vié Liverpool. mE 

19409. Improvements in and relating to static reotifiers and 
ether electrical apparatus for producing or main- 
taining continuous or unidirectional discharges. 
Thomas Burton Kinraide, 55, Chancery.lane, London. 
(Complete specification. ) 2 o 

12456. Improvements in or relating to trolleys for uso in 

^ @lectrio traction. John George Lister, lll, Hatton- 
garden, London. | 

19446. Imprevemeats in apparatus for deriving continuous 
ourrent from а souroe of alternating current. 
Siemens Bros. and Co, Limited, Birkbeck Bank- 
chambers, Southampton - buildings, Chancery - lane, 
London. (Siemens und Halske  Aktiengesellschaft, 

| Germany.) (Complete specification.) 

19468. Improvements in the manufacture and productien of 
troughs er conduits specially intendod for the recep- 
tien ef olectric cables. Albert Harris Howard, 47, 
Lincoln’s-inn-fields, London. 

19400; An improved current transformer for telephones. 

Benoit Joseph Berthelon, 40, Chancery-lane, London. 


JUNE 19, 


. Ludolph Fränckel and Richard 
South - grove, South Tottenham, 


19495. Seeing by electrici 
Roberb .Harper, 6, 
London. 

19508. Improvements in apparatus for deriving continuous 
current from a source of alternating current. 
Siemens Bros. and Co, Limited, Birkbeck Bank- 

` chambers, Southampton buildings, Chan - lane, 
London. (Siemens 
Germany. (Complete specification.) 
19509. Improvements in apparatus for deriving continuous 


current from a seurce of alternatiog  ourront. 
Siemens Bros. апа Co, Limited, Birkbeck Bank- 
chambers, Southampton - buildings, Chancery - lane, 


London. (Siemens und Halske  Actiengesellschaft, 
Germany.) Complete specification.) ' ` i 
12514. Improvements in er connected with storage or 
secondary batteries. John Crisp Fuller and George 
Fuller, 33, Chancery-lane, Londen. 
JUNE 20, 
12561, Improvements in and relating to 
electric tramoars and the like. 


trolley pulleys for 
| Rober) Wylie, 96, 
Buchanan - atreet, Glasgow. 


respect mos fair and | 


und Halske  Acbiengesellschaft, | 


19858. Imprevements in electrio are: lamps. Crompton and 
Co., Limited, Arthur John H n, and Joha William 
Ewarb, The Arc Works, C 2 v "mor 
12587. Imprevouents in asd relating te apparatus for light- 
ing aud heating by meaus of electric lamps. Richard 
Wade Boyd, 11, Southampton-baildings, Chancery-lane, 
London. (Complete specification.) E 
12007. Improvements in and relating te plates for eleotrie 
batteries and methods for manufaoturing the same, 
Edward Bennett Viles, 322, High Holborn, London. 
12622. Improvoments in olectric instruments. Evershed and 
Vignoles, Limited, and Sydney Evershed, 1, Queen 
Victoria street, London. ö - io 
JUNE 921. 
12685. An improved method of registering electric ourrents. 
Samuel Jevons and Edward William Bonson, 77, Col- 
| more-row, Birmingham. 
12691. Improvements in electric oloth-cutting machines, 
Robert Edward Leve, 6 Bream’s-buildings, Chancery: 
j lane, London. (Complete specification.) US 
12720. Improvements in or connected with olectric cables for 
three-phase alternating . current. William  Beedie 
Esson, Norfolk House, Norfolk-street, Strand, London. 
| (Complete specification.) | р | 
19721. Improved machine for use in the manufacture of 
electric fuses ог cartridges. Hans Tirmann and 
Hugo Tiemann, 111, Hatton-garden, London. (Complete. 
specification.) | : | a TM 
JUNE 22, 


19730. Improvements in oleate, ceiling roses, cut-outs, and 
the like fer electrical purposes. Charles Cartwright 
Metcalfe, 50. Oldfield-road, Sale, Cheshire. (H Ceoil 
Black well, Russia.) | 

19139. Improvements in electrically-driven centrifugal and 

| similar machines Gideon Pott and Robert Williamson, 
62, Sd. Vincent - street, Glasgow. | 

12765. Improvoments in electric metors. Joseph Mathews 

| and William Davies, 77, Colmore.row, Birmingham. 

19779. Apparatus fer automatically regulating the tension of 
electsic currents. Oliver Imray, Birkbeck Bank- 
chambers, Southampton - buildings, Chancery - lane, 
London. (Moritz Lindner, Austria.) (Complete apecifi- 
cation.) | 

19773. Improvements in wattmeters, José Batlle and Jesé 
Bueno, 322, High Holborn, London. (Complete specifi- 
cation ) А N Я 

19774. Improvements in cell switobing devices for eleotrie 
accumulator batteries, Max Gehre, 6, Lord.street, 
Liverpool. | T 


COMPLETE SPECIFICATIONS ACCEPTED. 
To be published on July 13, 
5397. Apparatus for wireleas telegraphy. Marconi, 

11095. Electric apparatus for Mfebuoys and lights te facilitate 
the rescue of persons from drowning aad for other 
purposes. Binko. ко | 

11906. Electric switches and like apparatus fer making and 
breaking electric circuits. Partridge and Elphinstone, 

11908. Riectric signalling apparatus. Warden-Stevens. 

11727. Electrie switches having intermittent or step-by-step 
motions. Kingsland, | | | 

11853. Fiag or banner poles or for use in connection with 
arc lamps or for other like purposes, Grindrod. 

15019. Recovery of tin and the simultaneous generation of 
electric energy. Gould. 

10091. Manufacture of carbon electrodes for are lampe. 
Alexandroff. | | o. 

15303. Eioctro-deposition of metals upon articles of ehima, 
55 and the like. George Cooke and Joseph 

Parr. ЖЕ ' | 

17765. Connecting the glow bodies of incandescent eleetrio 

lamps te the leading-in wires, Scharf. | 

1901. 
1994. Electrical meters. Fenny. 
~ Gesellschaft.) | т 

2009. Electric arc lamps. Fairburn-Hart, (General Electric 
Company. ) | 

$002. Electrical insulators. Harloe. | | 

3906. Equalising appliances for inner.connected polyphase 
currents. Siemens Bros. and Co., Limited. (Siemens 
und Halske Aktiengesellschafb.) 

4869. Electric switches. Scott. (Date applied for under 
International Convention, Aug. 16, 1000.) Ж 

5596. Electrolysis of chlorides of metals of the alkalies and 
alkaline earths for the purpose of obtaining chlerine 

у and apparatus therefor, Atkins. - | 

inge. o meters for gas or electricity. Smith ahd 

6884. Protecting covers for steam-pipes, water-pipes, roda, 

А chains, wire ropes, or electric wires for ship раг. 
poses. Hudson. | 


(Allgemeine Elektricitäts- 
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5134. Conduits for electrie eables and the like. Hultman. 


9984. Electrics aro lamps Johnson and Esson. 
10683. Telephene apparatus. 
Telephone Company, Limited. 


TRAFFIC RETURNS. 


Nicholson and New Phonopore 


Returns for Increase Total receipts for 
Line, week half-year. 
Ending |1901. |1900. decrease. 1901, | 1900, 
2 E £ £ | £ 
Aberdeen Co Leda June 22 727 7| + 16| — = 
Birmingham „ 22 |4,537|4,559| — 107 118] — 
raced Corp’ rabn 4, 21 1 
Blackpool Corporatn. ,, 20 
Black pool- Fleetwood ,, 22 
Bolton Corporation.. ,, 23 
Bradford Оу Trams; ,, 23 
5 „ 21 
Carlisle Tr'mw'ys Co} ,, 22 
Central London Ry. | ,, 22 
City & South London} „, 23 
Cork E. T. and L. Co. ,, 20 
Darwen Corporation; ,, 21 
Dover Tramways ..| „ 22 
Dublin & Luca E.R) , 92 
Dublin U. T., elee. car?“ , 21 
DM S. D. fram Co „ 21 
G TES „ 22 1 
Ae, Corpo Corporation * eee 
Huddersfield Corp’ „ 15 
Ball над ‚В. i T 
ver rporat'n| ,, 
ool Overhead| ,, 923 
Oldh'm-Asht'n-Hyde| , 14 
Portemouth сор 22 
St. Helens Tram = 
Sheffield Corpora — 
South up Аш 
rb ratn| — 
Bransen Tramways — 
olverhampt’n Cpa — 
* Fortnightly. b Bince April 1, 1900. 
| MISCELLANEOUS. 
The following traffic reburns are also reported : 
Anglo-Argentine, £98 decrease. 
B ariete Ensanche y Gracia, £69 decrease. кои, 
Brisbane, £80 increase. 
Buenos Ayres and l Electric, £673 increase. 


crease. 
Port Elizabeth (month of May), reoeipte, £3,298 ; РЕР 


pure, £1,818. 


————— л — 


COMPANIES’ STOCK AND SHARE LIST. 


Name. 
Commercial and Industrial.— 
5 6 per cent, Cum. Pref , Nos. 170, 000 
Blectsicity M Pret. 


1 
Aeon eter. 8 p.e. Cum. мге, РО) 1 
——— Ord 1 125,000 оо = ap 1 
British осів orka, Ordinary, 80,001: 50,000 on эе оо am Фо 1 
— @ ger саа ас Prel., 1-50 есеб о (up Ga оо œ œo a me im 
— oen сыа qui mos dal) 
аа 1 бү ыш. «уу-у b 55 ; 
— P"—— сти 1-40, 0000 6 
— § per cont.: ure 100 
British perder Mint, 6 per cent. Pref. .. : 
Brush Blectrical Bagfneering, Ordinary .. a =æ m — ~ — 
— — Non. O., per cont. Pref... —...— = 3 
— И per cent. Debenture Btock.. .. — ... — — > -—= 100 
— . Qai ms ua eu ы FUE nes 
— § esent Pref. m — = = ee dn cm m a - 4 
iod Oo. a esae ced a i H 8 = B 
— § жа бане, Ordi —— —— € P 
r ia 
— per oen „ c «ew po = o om 
— C i De cont, Boosod Dei. Sik. Frov Oris. — ао еә оа == 
=== J per cont. Onmulati ve Pref... eer. oe 3 
Genera! Ooinpany (1900) 5 per seat. Cum. Pref 10 
w.T.H Hes e Telecragh W рез eren "-923000099 me 00 0 
в orks, ARJ .............. 
~ M) por cent. Preference ....... = o = o — = 6 
Na Ruther Gutta Porena and Telapragh Works 16 
—— 4 per cent. Debentures аа n m as D ei MEME Ge - 100 


Amount 
paid. 


Last price. 


Amount 

Name. рам. 

Telegraph Construction and Maintenance .—.—-—--—--- 18 . 
Telegraph Man 8 aa bias эша b — 
———— § pet cent. Cum. Pre. - § ~ 
Willans and Robinson, Ordinary, 1-600 S dsa m = ba 
— (4 per cent. First N 100 .. 


Eleetrie Lighting and Supply.— 


Blackheath & Greenwich District Ordinary 1,201. * NES | 
cent. Deb. Stk. Corta., Red. and Conv. 
Ordinary 


Bournemou and Poole, Ordinary ....................... 10 
— cent. Cum, Prꝶꝶ . ~- 10 
= к ond оо ев ею ce аз «э a ap ж» ow @& ењ оо 100 oe 

Brom and Аг} ou ase don ake 5 — 

Calcutta Il trie Suppl. — — N a. 1. , 000 es 

в o8. меи ош 

Charing Cross and Stand. B .. 
——- 4} per cent. Cum. Pr 6 — 

Chelsea Electricity 8 aig he ee бш аа us ca Eu шы ба e Li peut b a 
— 4 oent. Debentures ........................ 100 . 

Olty of London, Ordinary ... n. es s. = os oo =- =e oo mo cll 10 
— 6 per cent. Cumulative Pref. ............—.— 10 ш 
— $$ pet oen Prov. Oeeta.( æ.. 100 . 

Oounty of and Brush Provincial, rr er ad 10 „ 
2 pee cent, Cum. FEI... 10 
— 44 per cent: Debentures Prov. Oerts. All Bd. 100 — 

Bdmundsons’ Rlectrici ; Ordinary, 1-17,400.. 5 
— 6 per cent. . Pret. =n ep & Gp Am , „„ ow op з b е» 

——— per cent. First Mort. Deb. 100 .. 
айоо! & Traat: Oo of Ansk, Ld c, Om. P£,1-30,000 5 .. 

Folkestone Electricity 104. Ord. Nos. 110,000. 6 

Hove Blectric ting, mn b a 

8 ta Eris udi on LEUR B .. 

4 per cent, Debenture Stock, Бей, .............. 100 .. 

Kensington and W and ont 22 5 100 „ 

Kiaaerminster and Dist. Ш1ес. Lighting an Traction, Pref. 10 

кома Шоо, ik ar JJ а mque ES Md Rd au d | APT 

33 „„ „„ De benture 8 со © we Ge ae 6 = 

oen ortguge nture Red. — 100 . 
Metropolitan, Ordin Ording к „ [I 
001-98, 000 5 — 

— & per cent. Viti Debenture Stuck . 100 — 
— cents De , Bed on os om оо ез 100 - 

Notting Hill Blectelc Lighting .......... .. ncn 10 

Orleptal, mo =o es m. =~ ae ice ao ode icm iE ea eR l ш 
— Д5 Shares. — = 
—— #44 D) MEINE cee оа — We 

Oxford Blectric, 7, 1-96 and 607-10,810 ............ Б 

Biver Plate Electric Light and Traction, Deb. ` 10 — 

F Montreal, 4j per cent. First 
Smithfield Markets Blectric Supply, Lid., Ord., 1-12,000 = 19 — 

ar е = =e 
— Í 8 e m зя e a a am ae 5 ae 

88. James's and Pall Mall, Ordinary, 101-20,000 2... 6 .. 
— oont. Prof. s es . ma Ra mé ан са E. 
— per oent. Deb, = Ce aen co en om ер e c [e QD UO om e as 100 ез 

W DDD оо 99 „„ ъ= во an 5 — 

Electric Railways.— 

Central London, Ordinary .. -= = = sen Vi EE 10 ~ 
—— Pret. Half-Shares =o em — me QR ено ер во ne (aO oo mo (uS Gum Фе : жир 
——— 4 р.о, Deb. Etock (Prov. Script Certs,, fully pald).. 100 .. 

Olty and south London, vonsolidateu — . — 

— Ordinary SO = (Qo ороо оо оо оо am (RO „ ер c m» оо ье 10 = 

—— 4 per cent. Debenture Stock .... = >- ~ oo =o = oo 100 

— бреме, 5 == an CO as 99 ъз Qo Qo OD an ee ио ий 

ary, 1-0,000 .... m = = ee „„ “= oo 

— 4 per eent. Mortgage Debentures, Red., 1-1,700 .. ö .. 

Waterloo and City, Ordinary oan = = ce =~ ~ = we oe we ee | = 
Eleetrie Tramways.— 

Anglo-À. tine, 1-960,007............................ - 

manent 6 per cent, Debenture Stock, 1888 .... 100 ix 

Blackpool and Fleetwood Tramtoad ea am uo om on =o me an ow 2 = 

кше Tramway Aa ani Noe ‚ 1-76,000 ........— 16 oe 
=. cent, Cum Pref., Nos. 1:75,000 ........ -— 5 — 

— Aper cont, Deb. ва" Eed., Prov. Certs. all 100 .. 

British Columbia Electric Railway Oo., Ord., Nos. 1-90, 10 „ 
—— Non-Jum. 5 pee cent. Prel., Nos. 25,001-88,600 10 .. 
—L 4j per cent. Lat Mt. Debs. Nos. 16, 50 of £40 each 40 .. 
British Electric Traction Ога, 100.000 & €0,001-90,000 ~- 10 — 
— — 6 per cent. Cm. Pt. 0001-80, 0002 10 . 
puc te EE à wr 

o8 an ano o 9 4° 1 оо ао ое ow oe 
— "AP oent. Cm. РЇ. 1955 S "E x 
— * B” pat cent. Om. FE 1-87 , 00. B uu 
— — b per cent. Deb. Stock, e оо am GP Gp we e» «csse 100 = 
— Mccann ап рак e € 00992 00 QD an m оо “э on 100 еа 

od u Dulted Tramways (1800) Ora. Nos. 1-60, 000 10 .. 
— 6 cent. Pref., Nos. wi "Mg PE ән == 10 ee 

iuro, HÀ per cent. Mors. Debe. ,1-8,000, Nd. m) e 
трепа! ‘Tramways, nap cec i о 9.0 „ CO ао mm OD e 
. c MÀ ~ all . 

ора ове tote tg C > 10 - 

C sert 1 М. Db, St, Prov. Оба, 100 — 
New General DDr у оо оо a ње то a en то ap a о 9 u a 6 ез 
— § per cent. oe es оо оо Ge UD @ oF ED Pr & aD em 10 = 
— — жеар T - 

Ordinary, 96,067-40,000 .... 10 
6 oent. Cum. , 1-20,000 on ae c (up an эз m oe ер 10 ume 
al per cent, Debenture Mog 100 .. 

South Lancashire Blectric Traction and Power ae i 

£51,188 6 per oent. Preference DTP PIN = = - 
— л) [1| ьп 0 „„ 0-0 оо a — 
—— £500,000 4} per cent. Debenture Stock enh wa we 90 p. . 

Wolverhampton Tramways Company —. kk t - 

Telephones. — 

National Telephone, 960090 ap an es e ер un CD an ер ею 6 
— — B per 0004. Cum. First Fre... 

— — 6 per cent. Cum, Second Fre.... 10 
per cent. Non. Cum. ———— —— MG 
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